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Abstract
Background One potential advantage of arthroscopic
shoulder surgery over open approaches is accelerated re-

covery; however, the functional recovery period of daily

activities for specific movements after arthroscopic rotator
cuff repair has not yet been reported, to our knowledge.
Questions/purposes (1) After arthroscopic rotator cuff
repair, when are patients able to perform low-level and
high-level front-of-body motion, low-level and high-level
behind-the-back motion, strength-related activities, and
sports/leisure activities? (2) How do tear size, arm domi-
nance, and retear affect performance of these activities? (3)
When does the UCLA score cross above 80% in each
UCLA score component (28 points)?
Methods A 2-year prospective study of 135 patients who
underwent arthroscopic rotator cuff repair was performed
(45 in small-sized, 45 in medium-sized, and 45 in large-to-
massive-sized groups). The mean age was 60 years. Thirty-
one and 104 shoulders were nondominant and dominant
shoulders, respectively. Twenty-seven shoulders showed
retear on MRI taken 9 months after surgery. We evaluated
the functional recovery periods using the questionnaire and
the UCLA scores and assessed influencing factors such as
tear size, arm dominance, and retear. The patients were
asked to fill out a questionnaire at 1, 2, 3, 6, 9, 12, 15, 18,
and 24 months after surgery. The questionnaire evaluated
front-of-the-body, behind-the-back, general, simple
strength-related, and sports/leisure activities. Based on the
UCLA evaluation, the functional recovery period was de-
fined as the time required to achieve a score > 80% in each
UCLA score component.
Results Patients experienced recovery of low-level and
high-level ROM front-of-the-body, high-level ROMbehind-
the-back, simple strength-related, and sports/leisure activi-
ties within 26 1, 36 2, 96 0, 106 2, and 146 3 months,
respectively, after surgery. Two patients with large-to-
massive tears did not gain the recovery of high-level ROM
behind-the-back, simple strength-related, and sports/leisure
activities. Patients with large-to-massive tears were delayed
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from some activities compared with patients with small tears
(10 6 0 versus 7 6 1 for washing back, p = 0.010; 11 6
0 versus 10 6 0 for lifting 5 kg, p = 0.020; 15 6 0 versus
13 6 0 for sports/leisure). Arm dominance was not associ-
ated with functional recovery. Patients with retears, com-
pared with intact healing, had a longer time to return to
washing hair (36 2 versus 36 1, p = 0.007), combing (46
3 versus 26 1, p = 0.002), washing the back (106 3 versus
86 3, p = 0.034), and sports/leisure (156 3 versus 146 3,
p = 0.010). UCLA score in 134 patients reached 28 points,
corresponding to the functional recovery period at 6 6
3 months. One patient did not reach > 28 points on the
UCLA score.
Conclusions It took patients an average of 14 months to
recover their daily motion after surgery. Tear size and
retear affected only the recovery period of high-level mo-
tion activities and sports/leisure. This study was believed to
serve as a guideline to inform patients about functional
recovery after arthroscopic rotator cuff repair.
Level of Evidence Level III, therapeutic study.

Introduction

Several studies have reported excellent clinical outcome
scores after arthroscopic rotator cuff repairs [1, 4, 8, 19, 21,
28]. Peters et al. [28] evaluated 105 patients with small- or
medium-sized full-thickness tears. They described that
pain and shoulder function were improved after arthro-
scopic rotator cuff repair. Antoni et al. [1] reported that
88.2% of patients returned to recreational sports activities
6 months after surgery. Arthroscopic rotator cuff repair is a
well-established operation to alleviate shoulder pain and
dysfunction of rotator cuff tears [1, 4, 8, 19, 21, 28] and
leads to a positive effect on patients’ lives, strengthening
the ability to engage in sports activities and affecting em-
ployment [20].

According to previous studies, the factors that influence
functional recovery after arthroscopic rotator cuff repair
remain controversial [4, 8, 10, 13, 15, 17, 21, 23-26, 31].
Some authors explain tear size as the major factor that
influences functional recovery [10, 25]. In addition, some
studies have reported that tendon healing after arthroscopic
rotator cuff repair has an effect on clinical outcomes [4, 10,
13]. There was a paucity of studies regarding the presence
of arm dominance after arthroscopic rotator cuff repair [4].

Although prior studies [18, 27] have in general dem-
onstrated faster recovery after arthroscopic rotator cuff
surgery than what is achieved using open surgical techni-
ques, much less is known about exactly when specific
functional milestones are achieved by patients after ar-
throscopic rotator cuff repair. During postoperative eval-
uation in the outpatient clinic, activities in front of the
scapular plane are likely to recover faster than activities

behind the scapular plane. All previous studies on func-
tional recovery of daily activities after arthroscopic rotator
cuff repair used clinical scores to evaluate functional re-
covery of daily activities [4, 8, 21], but the functional re-
covery period of daily activities in front of and behind the
scapular plane as well as the time to functional recovery of
strength have not yet been reported, to our knowledge.
Knowing in more precise terms when a patient might ex-
pect to achieve particular functional milestones is impor-
tant to patients, because it allows them to plan for both
personal and professional (that is, work-related) needs after
surgery and also to ensure that the surgeon’s and the
patient’s expectations are similar. Unmet expectations are a
key source of patient dissatisfaction and malpractice liti-
gation [21].

Therefore, we asked: (1) After arthroscopic rotator cuff
repair, when were patients able to perform low-level and
high-level front-of-body motion, low-level and high-level
behind-the-back motion, strength-related activities, and
sports/leisure activities? (2) How did tear size, arm domi-
nance, and retear affect performance of these activities? (3)
When did the UCLA score cross above 80% in each UCLA
score component (28 points)?

Materials and Methods

This study was prospective, and the protocol of this study
was approved by the institutional review board.

All patients who underwent arthroscopic rotator cuff
repair between September 2015 and December 2015 by a
single senior author (YGR) at one institution were qualified
for inclusion in this prospective study. All the patients were
encouraged to remain in the study up to 2 years after sur-
gery. The inclusion criteria included full-thickness supra-
spinatus tears and complete arthroscopic rotator cuff repair.
The exclusion criteria included a history of shoulder sur-
gery, partial-thickness rotator cuff tears, partial rotator cuff
repair, shoulder stiffness, and any associated lesions such
as a subscapularis tear, infraspinatus tear, progressive
glenohumeral arthritis, progressive acromioclavicular
arthritis, traumatic unilateral Bankart lesions, superior la-
brum anterior to posterior lesions, or suprascapular nerve
release. Shoulder stiffness was determined to be present
when the patient showed a forward flexion of < 120° and
external rotation of < 40° [6]. Of 152 shoulders that met the
inclusion criteria during the study period, 15 shoulders also
met the exclusion criteria. Two shoulders were lost to
followup. Thus, a total of 135 shoulders were included in
the final analysis (Fig. 1). The followup duration of all
patients was 2 years (range, 2.0–2.2 years). The mean pa-
tient age at the time of the surgical procedure was 60 6 8
years. Fifty-seven shoulders were male and 78 shoulders
were female. The dominant shoulders were involved in 104
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shoulders and 31 shoulders were nondominant shoulders.
There were no demographic differences according to
whether the operation was performed on the dominant
shoulder and the size of the rotator cuff tear before surgery
(Table 1).

Surgical Technique and Rehabilitation Protocol

Arthroscopic rotator cuff repair is performed on most
patients. Open rotator cuff repair is chosen when tear size
is $ 3 cm and satisfactory repair is difficult as a result of
poor tendon quality or tendon mobility. All patients un-
dergoing arthroscopic rotator cuff repair underwent sur-
gery in a 70° beachchair position. The glenohumeral joint
was assessed through a standard posterior-viewing portal.
Intraarticular injuries were also investigated, including the
degree of rotator cuff tear and lesions of the biceps tendon.
The subacromial space was entered after arthroscopic
examination. Subacromial bursectomy was performed
through a lateral portal, and when required, acromioplasty
was performed simultaneously. A posterolateral portal was
created just behind the posterolateral corner of the acro-
mion to provide a “Grand Canyon view” and was used as a
viewing portal during the repair procedure, whereas the
portals that had been created before were used as working
and waiting portals. The tear size was determined on the
basis of the measurements obtained during surgery. The
tear size was measured by inserting the calibrated probe
through the posterior and lateral portals. The decision of
whether to use a single- or double-row technique was made
based on the patient’s tendon length and mobility. In all
cases of tear size < 1 cm, single-row repair was performed.
If the tear size was > 1 cm, double-row repair was per-
formed if the torn tendon could be covered from the medial
to the lateral footprint without undue tension when the cuff
tendon was pulled with a grasper [7].

For single-row repairs, a hole was made in the greater
tuberosity with a bone punch through an accessary

superolateral portal. The suture anchor was inserted through
the superolateral portal. The single-row repair was per-
formed by placing a suture shuttle through the tendon using a
Banana SutureLasso™ (Arthrex, Naples, FL, USA) through
the anterior, superior, and posterior portals [29]. The ap-
proximation of the tear margins was examined after repair,
and an additional tendon-to-tendon repair was performed
with Ethilon 2 (Ethicon, Somerville,NJ,USA)when needed.

For double-row repairs, the suture anchor was placed at
the sulcus or articular margin. The suture was passed
through the tendon as medially as possible, ideally 10 to
12 mm medial to the lateral edge of the torn tendon, to
maximize the amount of lateral tendon available for com-
pression. A medial row was repaired with suture anchors.
The suture limbs were then used to make suture bridges
over the tendon. The lateral fixation was placed 1 cm distal-
lateral to the lateral edge of the tuberosity footprint in-
sertion using the lateral anchor.

For all small-sized tears, single-row repair was per-
formed. For all medium-sized tears, double-row repair was
performed. For large-to-massive-sized tears, double- and
single-row repairs were performed in 43 and two shoulders,
respectively.

All patients were given a standard postoperative re-
habilitation program. On the first postoperative day, they
performed passive ROM exercises such as pendulum and
passive forward flexion exercises. The patients first per-
formed the passive ROM exercises within a tolerable range
and were instructed to do the exercises four times a day, 10
repetitions each time. Active-assisted motion was initiated
starting 6 weeks postoperatively. Three months after the
operation, patients were permitted to practice light sports
activities. This was followed by muscle-strengthening exer-
cises. Finally, the patients were instructed to return to recre-
ational activities that place heavy demands on the shoulders
6 months postoperatively. We instructed patients to exercise
within their possible range from 6 months after surgery.

Clinical Evaluation

The senior author (YGR) examined the patients pre-
operatively and postoperatively. All the patients underwent a
physical examination 1 day before surgery. Postoperative
examinations were conducted in the outpatient setting at
1 month, 2 months, 3 months, 6 months, 9 months, 1 years,
15 months, 18 months, and 2 years after surgery. Two
patients were lost to followup within 2 years after surgery.
One patient was lost to followup during the first month after
surgery, and the other patient was lost to followup 6 months
after surgery. During the outpatient examinations, the
patients were categorized according to the factors that can
affect the postoperative recovery period, including their age
and sex, whether the operation was performed on the

Fig. 1 Flowchart showing the number of patients whomet the
study criteria. ARCR = arthroscopic rotator cuff repair; RCT =
rotator cuff repair; SNR = suprascapular nerve release.
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dominant shoulder, the size of the rotator cuff tear before
surgery, and fatty infiltration of the infraspinatus [5, 22, 32].
The size of the rotator cuff tear, which was obtained during
surgery, was classified by using the DeOrio and Cofield
classification [12]. DeOrio and Cofield used the length of the
greatest diameter of the tear to divide the tear into small,

medium, and large-to-massive tear-sized groups. To com-
pare the demographic data and postoperative daily activities
according to tear size, large and massive tears were grouped
into one for analysis.

The patients were asked to fill out a questionnaire at
every postoperative outpatient visit (Fig. 2). The questions

Table 1. Demographic data according to (A) dominant shoulder, (B) tear size [7], and (C) tendon healing

(A)

Variables Nondominant Dominant p value

Age (years)* 60 6 7 60 6 8 0.903

Male/female, number 16/15 41/63 0.228

Tear size [12], number 0.090

Small 10 35

Medium 15 30

Large to massive 6 39

Fatty infiltration, number (Goutallier
classification [14])

0.352

Stage 0 24 67

Stage 1 5 30

Stage 2 2 7

Retear, number 3 24 0.102

(B)

Variables Small Medium Large to massive p value

Age (years)* 58 6 1 60 6 1 62 6 1 0.114

Male/female, number 19/26 21/24 17/28 0.695

Nondominant/dominant, number 10/35 15/30 6/39 0.090

Fatty infiltration, number (Goutallier
classification [14])

0.280

Stage 0 33 31 29

Stage 1 12 12 12

Stage 2 0 2 4

Retear, number 2 (4%) 5 (11%) 20 (45%) < 0.001

(C)

Variables Intact Retear p value

Age (years)* 59 6 8 65 6 6 < 0.001

Male/female, number 47/61 10/17 0.545

Nondominant/dominant, number 28/80 3/24 0.103

Tear size [12], number < 0.001

Small 43 2

Medium 40 5

Large to massive 25 20

Fatty infiltration, number (Goutallier
classification [14])

0.014

Stage 0 79 12

Stage 1 24 11

Stage 2 5 4

*Values are given as mean 6 SD.
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in the questionnaire were created based on the questions
patients usually ask in the outpatient clinic and with ref-
erence to the functional question of the UCLA score [33]
and American Shoulder and Elbow Surgeons score [30].
The questionnaire content was based on the questions that
outpatients commonly ask and divided into front-of-the-
body, behind-the-back, general, simple strength-related,
and sports/leisure activities. The front-of-the-body activi-
ties included whether patients can wash their face, have a
meal, wash and comb their hair, touch the opposite armpit
and shoulder, or retrieve items from an overhead shelf. The
behind-the-back activities included whether patients can
touch their hip pocket, manage toileting, wash their back,
or fasten a bra. General activities included taking a bath,
cleaning the house, and shopping. For simple strength-
related activities, patients were asked whether they could
lift something weighing 5 kg with the operative arm only to

shoulder level. For sports/leisure activities, patients were
asked whether they engaged in any sports or leisure ac-
tivities after surgery.

Among the front-of-body activities, washing the hair,
combing the hair, and retrieving things from overhead
shelves were included as high-level activities, and all other
movements were considered low-level activities. Among
the activities behind the back, washing the back or
fastening a bra were considered high-level activities,
whereas reaching the hip pocket and toileting were con-
sidered low-level activities.

Forward flexion, external rotation at the side, internal
rotation posteriorly, and abduction of the shoulder were
measured with a goniometer for preoperative and post-
operative shoulder ROM. The patients’ shoulders were
assessed preoperatively and postoperatively using the
UCLA shoulder score [33]. Based on the UCLA shoulder

Fig. 2 The questionnaire included front-of-the-body activities, behind-the-back activities, general activities, simple strength-
related activities, and sports/leisure. M = month; Y = year; RCT = rotator cuff repair. Adapted from the Shoulder and Elbow Clinic,
Department of Orthopaedic Surgery, College of Medicine, Kyung-Hee University, 2015. Used with permission.
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assessment, we considered functional outcomes > 28
points (score > 80% in each UCLA score component) as
favorable; when the pain score was > 8 points, the func-
tion score was > 8 points, the active forward flexion score
was > 4 points, the strength score of forward flexion was >
4 points, and the satisfaction score of the patient was 4
points.

Radiologic Evaluation

Fatty degeneration of the infraspinatus was assessed on
MRI scans in the oblique sagittal Y view and classified
according to the Goutallier classification [14]. The classi-
fication involved five stages scored 0 to 4 with Stage 0 in-
dicating no fat; Stage 1, the muscle contained some fatty
streaks; Stage 2, more muscle than fat; Stage 3, equal fat
and muscle; and Stage 4, more fat than muscle.

Nine months after surgery, a followup MRI evaluation
was performed on all patients to determine rotator cuff in-
tegrity and the healing status of the repaired tendon.When a
fluid-equivalent signal or discontinuity in the repaired ten-
don was observed on at least one of the followup T2-
weighted MR images, it was diagnosed as a full-thickness
retear and deemed to show structural failure.

Statistical Analyses

The primary outcome of this study was a recovery period
for sports/leisure in small, medium, and large-to-massive
tear-sized groups. A pilot study was conducted on 15
patients with small-sized tears, 15 patients with medium-
sized tears, and 15 patients with large-to-massive-sized
tears to investigate the time of sports/leisure recovery.
Based on this, six patients were needed for each group with
a error protection of 0.05 and a power of 0.95.
Considering a 10% followup loss and 10% nonresponse
during the study period, we decided that we needed eight
patients at least in each group. Assuming a error protection
of 0.05 and 45 shoulders in each group, the power analysis
showed that the power of this study was > 99%. Therefore,
the sample size of this study was considered appropriate.

When comparing three groups according to tear size,
two groups according to arm dominance, and two
groups according to tendon healing, continuous varia-
bles were analyzed with Student’s t-test, and categorical
data were analyzed with the chi-square test or Fisher’s
exact test. A one-way analysis of variance test was
conducted to compare groups differentiated by the size
of the rotator cuff tear. SPSS software (Version 20.0;
SPSS, Chicago, IL, USA) was used for statistical anal-
ysis, and p < 0.05 was considered to indicate statistical
significance.

Results

Time to Recovery

The patients experienced functional recovery of low-level
and high-level ROM front-of-the-body, low-level and high-
level ROM behind-the-back, simple strength-related, and
sports/leisure activities within 26 1, 36 2, 26 1, 96 0, 10
6 2, and 14 6 3 months of surgery, respectively, after
arthroscopic rotator cuff repair. For front-of-the-body ac-
tivities after the surgery, the activities of washing their face,
having a meal, washing their hair, combing their hair,
touching the opposite armpit, and touching the opposite
shoulder were recovered at 26 1, 26 1, 36 1, 36 2, 26
0, and 2 6 1 months, respectively. In addition, they could
retrieve an item from an overhead shelf 46 0 months after
surgery. For behind-the-back activities, the patients could
touch their hip pocket and manage toileting within
3 months after surgery. At 96 0 months after surgery, the
patients could wash their back or fasten a bra. For general
activities, the patients could take a bath, clean the house,
and shop within 7 months after surgery. Moreover, they
could lift a 5-kg item above shoulder level at 10 6
0 months after surgery and engage in sports or leisure
activities at 14 6 0 months after surgery (Table 2). All
patients in the small and medium tear-sized groups stated
that they achieved functional recovery after surgery.

Table 2. Functional recovery period of postoperative daily
activities

Daily activities
Recovery period

(months)

In front of body Washing face 2 6 1

Having a meal 2 6 1

Washing hair 3 6 1

Combing 3 6 1

Opposite armpit 2 6 0

Opposite shoulder 2 6 1

Overhead shelf 4 6 0

Behind back Hip pocket 2 6 1

Toileting 2 6 1

Washing back/
fastening bra

9 6 0

General activities Washing body 6 6 1

Cleaning house 7 6 2

Shopping 7 6 2

Strength Lifting 5 kg 10 6 0

Sports/leisure 14 6 0

The values are given as mean months 6 SD (opposite armpit,
touching opposite armpit; opposite shoulder, touching
opposite shoulder; overhead shelf, retrieving items from an
overhead shelf; and hip pocket, touching hip pocket).
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However, two patients in the large-to-massive tear group
answered that they recovered most activities, except
washing their back or fastening a bra, lifting a 5-kg item
above shoulder level, and sports/leisure.

Tear Size, Dominance, and Retear

There were no substantial differences in the recovery pe-
riod of touching the opposite armpit and shoulder among

the small, medium, and large-to-massive tear groups, but
the differences were statistically different (Table 3). Re-
trieving items from an overhead shelf, washing the
back/fastening a bra, shopping, lifting 5 kg, and
sports/leisure took longer to recover in the large-to-massive
group than that in the small and medium groups (5 6 1
versus 3 6 0 versus 4 6 0, p = 0.003 for overhead shelf;
106 0 versus 76 1 versus 96 1, p = 0.010 for washing the
back/fastening a bra; 76 0 versus 66 0 versus 76 0, p =
0.022 for shopping; 11 6 0 versus 10 6 0 versus 10 6 0,

Table 3. Postoperative daily activities according to tear size [12]

Daily activities Small Medium Large-massive p value

In front of body Washing face 2 6 0 2 6 0 2 6 0 0.305

Having a meal 2 6 0 2 6 0 2 6 0 0.305

Washing hair 2 6 0 3 6 0 3 6 0 0.217

Combing 2 6 0 2 6 0 3 6 0 0.148

Opposite armpit 2 6 0 2 6 0 2 6 0 < 0.001

Opposite shoulder 2 6 0 2 6 0 2 6 0 < 0.001

Overhead shelf 3 6 0 4 6 0 5 6 1 0.003

Behind back Hip pocket 2 6 0 2 6 0 3 6 0 0.293

Toileting 2 6 0 2 6 0 2 6 0 0.681

Washing back/fastening bra 7 6 1 9 6 1 10 6 0 0.010

General activities Washing body 6 6 0 7 6 0 7 6 0 0.119

Cleaning house 7 6 0 7 6 0 7 6 0 0.214

Shopping 6 6 0 7 6 0 7 6 0 0.022

Strength Lifting 5 kg 10 6 0 10 6 0 11 6 0 0.020

Sports/leisure 13 6 0 14 6 0 15 6 0 < 0.001

The values are given as mean months 6 SD (opposite armpit, touching opposite armpit; opposite shoulder, touching opposite
shoulder; overhead shelf, retrieving items from an overhead shelf; and hip pocket, touching hip pocket).

Table 4. Postoperative daily activities according to dominant shoulder

Daily activities Nondominant Dominant p value

In front of body Washing face 2 6 0 2 6 2 0.218

Having a meal 2 6 0 2 6 1 0.364

Washing hair 2 6 1 3 6 1 0.108

Combing 3 6 2 3 6 2 0.550

Opposite armpit 2 6 1 2 6 0 0.466

Opposite shoulder 2 6 1 2 6 1 0.481

Overhead shelf 4 6 3 4 6 3 0.370

Behind back Hip pocket 2 6 1 2 6 1 0.478

Toileting 2 6 0 2 6 1 0.122

Washing back/fastening bra 9 6 4 8 6 3 0.855

General activities Washing body 7 6 1 6 6 1 0.739

Cleaning house 7 6 2 7 6 2 0.440

Shopping 7 6 1 7 6 2 0.109

Strength Lifting 5 kg 10 6 2 10 6 2 0.302

Sports/leisure 14 6 2 14 6 3 0.908

The values are given as mean months 6 SD (opposite armpit, touching opposite armpit; opposite shoulder, touching opposite
shoulder; overhead shelf, retrieving items from an overhead shelf; and hip pocket, touching hip pocket).
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p = 0.020 for lifting 5 kg; 15 6 0 versus 13 6 0 versus
14 6 0, p < 0.001 for sports/leisure) (Table 3). Arm
dominance was not associated with functional recovery
(Table 4). Between the intact healing and retear groups,
there were differences in high-level ROM front-of-the-
body activities such as washing hair, combing hair, and
retrieving items from an overhead shelf (36 1 versus 36
2, p = 0.007 for washing hair; 26 1 versus 46 3, p = 0.002
for combing hair; 4 6 2 versus 6 6 4, p = 0.015 for re-
trieving items from an overhead shelf). There were also
differences in washing the back/fastening a bra and
sports/leisure recovery between the intact healing group
and the retear group (8 6 3 versus 10 6 3, p = 0.034 for

washing the back/fastening a bra; 14 6 3 versus 15 6 3,
p = 0.010 for sports/leisure) (Table 5).

UCLA Score

Only one patient with a large-to-massive tear did not reach
the threshold of 28 points during the study period. Other
patients (134 patients) recovered to a UCLA score of 28 or
higher. The UCLA score crossed the threshold of 28 points
at 66 3months. The UCLA shoulder score improved from
11 6 2 preoperatively to 34 6 2 at last followup (p <
0.001). The UCLA shoulder score improved gradually

Table 5. Postoperative daily activities according to tendon healing

Daily activities Intact Retear p value

In front of body Washing face 2 6 1 2 6 1 0.302

Having a meal 2 6 0 2 6 1 0.112

Washing hair 3 6 1 3 6 2 0.007

Combing 2 6 1 4 6 3 0.002

Opposite armpit 2 6 0 2 6 0 0.138

Opposite shoulder 2 6 1 2 6 0 0.819

Overhead shelf 4 6 2 6 6 4 0.015

Behind back Hip pocket 2 6 1 2 6 1 0.640

Toileting 2 6 1 2 6 1 0.223

Washing back/fastening bra 8 6 3 10 6 3 0.034

General activities Washing body 6 6 1 7 6 1 0.509

Cleaning house 7 6 2 7 6 1 0.740

Shopping 7 6 2 7 6 1 0.728

Strength Lifting 5 kg 10 6 2 11 6 2 0.179

Sports/leisure 14 6 3 15 6 3 0.010

The values are given as mean months 6 SD (opposite armpit, touching opposite armpit; opposite shoulder, touching opposite
shoulder; overhead shelf, retrieving items from an overhead shelf; and hip pocket, touching hip pocket).

Fig. 3 The UCLA shoulder scores [17] were improved after arthroscopic rotator cuff repair.
The improvement range of the mean UCLA shoulder scores steadily decreased.
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after surgery, but the improvement slowed down with time
(Fig. 3).

Discussion

When deciding whether to perform arthroscopic rotator
cuff repair, the postoperative recovery period is a main
factor in the patient’s decision to undergo surgery. How-
ever, if patients ask the surgeon about the postoperative
recovery period, the surgeon would not be able to give a
precise answer. Because all previous studies on functional
recovery of daily activities used clinical scores to evaluate
recovery [4, 8, 21], the time to functional recovery of
specific movements has not yet been reported, to our
knowledge. Therefore, we wanted to determine (1) when
patients can perform low-level and high-level front-of-
body activities, low-level and high-level behind-the-back
activities, strength-related activities, and sports/leisure ac-
tivities after arthroscopic rotator cuff repair; (2) if tear size,
arm dominance, and retear affect performance of these
activities; and (3) when the UCLA score crosses above
80% in each UCLA score component.

Our study had a few limitations. First, because the
followup was set to 2 years, recovery after the second
postoperative year could not be examined. However,
according to previous studies [4], functional recovery of
daily activities plateaus after the first postoperative year.
Even in the present study, the UCLA shoulder scores pla-
teaued with time. Therefore, we think that recovery after the
second postoperative year would not substantially change
the results of our study. Second, large andmassive tears were
put into the same group for comparison with small and
medium tears. Third, there may be a gap between the real
recovery period and the recovery period on the question-
naire. It is practically difficult for patients to visit the out-
patient clinic every week, so there may be a gap between
when they recovered the activities of daily living after sur-
gery and when they answered the questionnaire. Fourth, the
degree of difficulty for each activity and level of sports ac-
tivities was not required on the questionnaire. Because the
questionnaire included “yes or no” questions, it was possible
that patients might answer “yes” even if they perform an
activitywith difficulty.However, this study focused onwhen
patients could recover their daily activities after surgery.
Thus, additional studies would be necessary to consider the
difficulty of each activity in the future. Furthermore, the fact
that patients stated that they recovered each activity might
suggest that they were satisfied with the surgery.

In this study, patients experienced functional recovery
of low-level and high-level ROM front-of-the-body, low-
level and high-level ROM behind-the-back, simple
strength-related, and sports/leisure activities within 2 6 1,
3 6 2, 2 6 1, 9 6 0, 10 6 2, and 14 6 3 months,

respectively, after arthroscopic rotator cuff repair. To our
knowledge, the functional recovery period of daily activi-
ties for specific movements after arthroscopic rotator cuff
repair has not been reported. The findings of this study can
more accurately pinpoint the time of recovery after surgery,
so it would be helpful to satisfy patients’ personal and
socioeconomic needs after surgery.

According to previous studies, the larger the size of a
tear, the more adverse effects it has on functional recovery
[21, 25]. In our study, recovery was delayed for high-level
ROM activities, strength-related activities, and
sports/leisure activities with a larger tear size, but there
were no differences in time of recovery of low-level ROM
activities according to tear size. This was probably because
high-demand activities required a longer rehabilitation
period after surgery. Charousset et al. [4] reported that the
side of the operation (dominant versus nondominant) did
not correlate with postoperative functional recovery. Our
study also found no correlation between the postoperative
functional recovery and the dominance of the shoulder that
underwent surgery. On the other hand, the effect of post-
operative retears on functional recovery is controversial.
Some studies [4, 11, 13] represented a correlation between
tendon healing and functional outcome, whereas Namdari
et al. [24] reported that structural failure had adverse effects
only for labor-intensive workers. Moreover, in other
studies [3, 8, 15, 17, 31], a lack of healing did not neces-
sarily affect functional recovery. Our study did not find
differences for most activities between the retear and intact
healing groups apart from high-level ROM and
sports/leisure activities. The group with postoperative
retears seemed able to achieve functional shoulders by
maintaining a balanced rotator cuff [2, 23].

Several studies have been conducted on periods of
functional recovery after arthroscopic rotator cuff repair
[4, 8, 21]. Charousset et al. [4] defined favorable outcome
of functional recovery after arthroscopic rotator cuff repair
as achieving a Constant score [9] of > 70%. They showed
functional recovery as early as 3 months after surgery.
Manaka et al. [21] considered the functional recovery pe-
riod as the time required to accomplish a point of > 80%
based on the Japanese Orthopaedic Association score [16].
They reported that 31% and 40% of patients attained
functional recovery at < 3 and 6 months after arthroscopic
rotator cuff repair, respectively. In our study, it took an
average of 6 months for patients to reach a UCLA score of
80% or greater, after which they reached a plateau. How-
ever, when sports/leisure activities were set as the final
stage of recovery of daily activities, the mean duration of
recovery was 14 months. Therefore, the recovery period
of clinical scores did not coincide with the recovery period
of daily activities. This study would be helpful to more
accurately identify the time of functional recovery after
arthroscopic rotator cuff repair.
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In conclusion, it took an average of 14 months to re-
cover activities of daily living after arthroscopic rotator
cuff repair. Patients first gained low-level ROM activities,
then high-level ROM front-of-body activities, then general
activities, then high-level ROM behind-the-back activities,
then simple strength-related activities, andfinally sports/leisure
activities. Tear size and retear affected only the time of re-
covery of high-level motion activities and sports/leisure. The
results of this study were believed to serve as a guideline to
inform patients about functional recovery after arthroscopic
rotator cuff repair.
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