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Aims
We performed a systematic review of the literature to determine whether earlier surgical 
repair of acute rotator cuff tear (ARCT) leads to superior post-operative clinical outcomes.

Methods
The MEDLINE, Embase, CINAHL, Web of Science, Cochrane Libraries, controlled-trials.com 
and clinicaltrials.gov databases were searched using the terms: ‘rotator cuff’, or 
‘supraspinatus’, or ‘infraspinatus’, or ‘teres minor’, or ‘subscapularis’ AND ‘surgery’ or 
‘repair’. This gave a total of 15 833 articles. After deletion of duplicates and the review of 
abstracts and full texts by two independent assessors, 15 studies reporting time to surgery 
for ARCT repair were included. Studies were grouped based on time to surgery < 3 months 
(group A, seven studies), or > 3 months (group B, eight studies). Weighted means were 
calculated and compared using Student’s t-test. 

Results
Group B had a significantly higher pre-operative Constant score (CS) (p < 0.001), range of 
movement in external rotation (p = 0.003) and abduction (p < 0.001) compared with group 
A. Both groups showed clinical improvement with surgical repair; group A had a 
significantly improved Constant score, University of California, Los Angeles (UCLA) shoulder 
score, abduction and elevation post-operatively (all p < 0.001). Group B had significantly 
improved Constant score (p < 0.001) and external rotation (p < 0.001) post-operatively. The 
mean Constant score improved by 33.5 for group A and by 27.5 for group B.

Conclusion
These findings should be interpreted with caution due to limitations and bias inherent to 
case-series. We suggest a trend that earlier time to surgery may be linked to better Constant 
score, and active range of movement in abduction and elevation. Additional prospective 
studies are required.

Article focus
 To perform a systematic review of the lit-

erature to determine whether earlier sur-
gical repair of acute rotator cuff tear
(ARCT) leads to superior post-operative
clinical outcomes

Key messages
 This systematic review demonstrates that

clinical outcomes vary depending on
delayed time to surgery for ARCT repair

 We observe a trend that earlier time to
surgery may be linked to better Constant
score, and active range of movement in
abduction and elevation

Strengths and limitations
 This is the first systematic review on time

to surgery for acute rotator cuff tear
 Findings should be interpreted with cau-

tion due to limitations and bias inherent
to case-series included in this review

Introduction
Acute rotator cuff tears (ARCTs) occur in pre-
viously asymptomatic patients, who identify
a traumatic incident leading to a sudden
onset of symptoms such as severe pain,
immediate loss of strength and functional
impairment of the shoulder.1 ARCTs account
for 8% of patients who present with
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symptomatic rotator cuffs,2 and correct and early clinical
diagnosis is often difficult.3,4

Few studies have reported on the timing of surgery and
functional outcomes for ARCT repair. Swedish national
guidelines state that acute full-thickness traumatic tears
should be repaired within three weeks.5 However, there is
conflicting evidence in support of this statement. In 1968,
Heikel6 observed the trend that patients with repairs per-
formed within 15 to 60 days post-injury had better clinical
outcomes than patients who received their operation lon-
ger than six months after injury. In 1983, Basset and
Cofield2 demonstrated that operations performed within
three weeks of injury had consistently better clinical out-
comes. However, more recent reports have suggested
that a surgical delay of three to four months post-injury
does not affect clinical outcome.1,7

To date, there is no systematic review summarising the
findings on the timing of operation for ARCTs. The objec-
tive of this study is to systematically review the literature
in order to determine whether a delay in either open or
arthroscopic repair of ARCTs influences the clinical out-
come post-operatively. The key question is whether a
shorter time to surgical repair of ARCTs leads to improved
clinical outcomes. We hypothesised that earlier surgical
intervention will correlate with improved post-operative
shoulder function measures including Constant score,8

University of California, Los Angeles (UCLA) shoulder
score9 and range of movement. 

Materials and Methods
Design. Systematic review and meta-analysis was per-
formed using a priori protocol.
Literature search. The electronic databases MEDLINE,
Embase, CINAHL, Cochrane Library, Web of Science,
controlled-trials.com and clinicaltrials.gov were indepen-
dently searched by two reviewers (SB and IM). The terms
‘rotator cuff’, or ‘supraspinatus’, or ‘infraspinatus’, or ‘teres
minor’, or ‘subscapularis’ AND ‘surgery’, or ‘repair’ were
used as keywords. In databases with a hierarchal structure,
search terms were mapped to subject headings and
exploded to include specific subheadings. In order to cap-
ture all relevant articles, limits were not applied. The litera-
ture search involved studies from 1980 to Jan 2012. A health
research methodology trained librarian was consulted to
ensure the validity of the search. The inclusion and exclusion
criteria for study selection are shown in Table I.
Article selection. The process of article selection
involved multiple stages by two independent reviewers
(SB and IM). Titles and abstracts were first scanned for rel-
evance, after which the full text of selected articles was
accessed and reviewed for eligibility criteria. Disagree-
ments in article selection at each stage were resolved by
discussion. A third assessor (IW) was consulted for con-
sensus when necessary. The references of the included
studies and recent review articles were scanned for possi-
ble missed articles.

Data extraction. The included studies were assessed by
two reviewers (SB and IM) to extract the study design,
sample size, participant age, type of surgery, tear size,
number of tendons torn, time to surgery, length of
follow-up, post-operative complications, outcome and
range of movement measures. Disagreements were
resolved with consensus. Articles with missing data
regarding time to surgery were eliminated. When raw
data was presented in the articles, the values for the afore-
mentioned variables were directly calculated from the
raw data.
Quality assessment of the included studies. The Meth-
odological Index for NOn-Randomized Studies (MINORS)
scale was used to appraise the quality of the included
studies,10 and was assessed independently by two
reviewers (SB and IM). The MINORS scale includes a 12-
item checklist assessing study variables such as study aim,
data collection and endpoint measurements, with each
item scored between 0 and 2 points. Eight items assess
the quality of non-comparative studies and an additional
four items assess the quality of comparative studies, giv-
ing maximum scores of 16 and 24, respectively. 
Outcomes measures. The Constant score is a commonly
used measure for assessing outcomes in treatment of
shoulder disease, and includes a pain score, functional
assessment, range of movement, and strength measures.8

The UCLA shoulder scoring scale includes measures of
pain, function, range of movement and patient satisfac-
tion.9 Range of movement is measured with a goniometer,
and reported in degrees from the neutral position. 
Statistical analysis. The data was verified by each of the
two assessors and a quality assessment was performed
on the included studies. Level of agreement between the
independent assessors was calculated using Kappa

Table I. Inclusion and exclusion criteria

Criteria

inclusion criteria Randomised controlled trials, cohort studies, 
case series
Prospective and retrospective studies
Male or female patients of any age receiving surgical 
repair for acute rotator cuff tear (RCT)
Open, mini-open, or arthroscopic repair
Reporting data on time to surgery from onset of 
symptoms 
Tears repaired ≤ 7 months
All tear sizes
Supraspinatus, infraspinatus, subscapularis, or teres 
minor tendon tears
One or more torn tendons

Exclusion criteria Literature reviews, case studies, commentaries, grey 
literature
Non-English language
Cadavers or animal studies
Non-operative treatments
Chronic RCTs, or studies with heterogeneous patient 
populations (both acute and chronic tears)
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statistics for each study selection process. Kappa statis-
tics with 95% confidence intervals were reported. Mean
and standard deviation (SD) of quality assessment scores
were reported and level of agreement between the
reviewers are calculated using intraclass correlation
coefficient (ICC). 

For subsequent analysis, studies were grouped based
on wait time to surgery of a mean of < 3 months
(group A), or > 3 months (group B). Mean and SD of qual-
ity assessment scores were reported for each group.
Results from the 15 studies were analysed by calculating
the weighted mean and weighted SD for patient age, wait
time to surgery, follow-up, and pre- and post-operative
external rotation, abduction, elevation, Constant score
and UCLA score for both groups. Weighted means were
compared using Student’s t-test and p-value of
< 0.05 was considered for statistical significance.

Scatter plots for wait time to surgery and improve-
ment in Constant score (the difference between pre- and
post-operative scores) was plotted for studies with suffi-
cient Constant score data. Minitab v16.0 (Minitab, State
College, Pennsylvania) was used for statistical analysis.

Results
Literature search. The literature search identified
5183 articles from EMBASE, 3372 articles from MEDLINE,
1708 articles from CINAHL, 3232 articles from Web of Sci-
ence, 15 articles from Cochrane Libraries, 115 papers
studies from controlled-trials.com and 93 studies from
clinicaltrials.gov.

The search strategy schematic is outlined in Figure 1. By
combining the results from all databases, the search strat-
egy yielded a total of 15 833 articles. After deleting dupli-
cate studies, 8653 papers remained. Elimination by title
reduced the article pool to 1172 studies and abstract
review narrowed it further to 161 articles. Full-text review
yielded a total of 15 articles that reported time to surgery
data associated with acute rotator cuff repair
(Fig. 1).1,2,6,7,11-21 The eliminated articles comprised
duplicates, case reports, letters to editors, commentaries
and studies with no quantitative wait time to surgery
data (Table I, Fig. 1).
Level of agreement. Reviewer agreement data is shown
in Table II. Following three rounds of article elimination,
both reviewers had selected 15 studies that contributed to
the data set. The Kappa statistic for the level of agreement
was 0.996 (95% confidence interval (CI) 0.994 to 0.998)
after deleting articles by title, and 0.982 (95% CI 0.966 to
0.998) after deleting articles by abstract. As there was
perfect agreement on the final step there was no need to
calculate the Kappa statistic.
Quality of included studies. Only four of the 15 studies
were prospective, with the remainder retrospective case
series. There were no randomised controlled trials. The
level of agreement between the reviewers for quality
assessment was 0.980 (95% CI 0.963 to 0.996). The
mean MINORS score for all included studies was
10.93 (SD 1.83; 8 to 15). For the non-comparative studies,
the mean MINORS score was 10.45 (SD 1.63; 8 to 12). For
the comparative studies, the mean MINORS score was
12.25 (SD 1.89; 11 to 15).
Demographics and results of the included studies.
Seven studies reported a mean time to surgery of
< 3 months, with mean times ranging from 0.4 months to
2.8 months. The other eight studies reported a mean time
to surgery > 3 months, ranging from 3.7 to 7.2 months.
The full details of the studies are provided in the Supple-
mentary Material. 

Two studies suggested that surgery within three weeks
resulted in better post-operative outcomes.2,11 Basset and
Cofield2 reported that repair within three weeks of injury
lead to significantly greater active abduction compared
with patients treated later than three weeks. However,
strength in abduction or external rotation was not signif-
icantly different between the two groups. Hantes et al11

demonstrated significantly better Constant scores, UCLA
scores and shoulder flexion and abduction in repairs
within three weeks of injury (mean 0.4 months), com-
pared with those undertaken later than three weeks

Total
15 833

8653

1172

161

15 studies for
analysis

Duplicates removed (n = 7180)

Excluded after title review (n = 7481)
• Irrelevant (n = 4289)
• Reviews, case studies, etc (n = 2918)
• Conservative treatment (n = 274) 

Excluded after abstract review (n = 1011)
• Reviews, case studies, etc (n = 786)
• Conservative treatment (n = 174)
• Cadaver/animal studies (n = 51)

Excluded after full-text review (n = 146)
• Chronic tears (n = 109)
• Heterogeneous populations (n = 19)
• Not English language (n = 18)

Fig. 1

Flowchart showing the literature search strategy.
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(mean 4.4 months). Heikel6 suggested that repairs per-
formed within 60 days produced better results compared
with those undertaken after six months, based on subjec-
tive complaints, pain, extent and power in active abduc-
tion, flexion and rotation.

In contrast, four studies concluded that repair within
four to six months does not produce significantly inferior
clinical outcomes compared with those attempted ear-
lier.1,7,12,14 Björnsson et al1 suggested no significant differ-
ence in Constant-Murley score,8 Disabilities of the Arm
Shoulder and Hand (DASH) score,22 or Western Ontario
Rotator Cuff (WORC) index23 if repair is performed within
three months. Similarly, Kreuz et al12 showed that a three-
to four-month delay in surgery still produces an ‘accept-
able’ improvement in Constant score (defined as an
improvement ≥ 40 points). Peterson and Murphy7 sug-
gested no statistical difference in UCLA score, American
Shoulder and Elbow Surgeons (ASES) score24 or active ele-
vation if repair is performed within 16 weeks compared
with repairs performed within eight weeks or those
between eight and 16 weeks. However, they did note sig-
nificantly poorer outcomes associated with times to sur-
gery > four months.7 Namdari et al14 found no significant
correlation between duration of symptoms outcome mea-
sures, including the DASH score, visual analogue scale
(VAS) for pain, Simple Shoulder Test (SST) score,25 active
forward elevation, active external rotation, passive internal
rotation, mean strength, and Short-Form 36.26 However,
Warner and Parsons13 reported a significantly lower
Constant score when surgery is delayed > six months.

Both Kreuz et al12 and Warner and Parsons13 described
an inverse relationship between Constant score and time
to repair within six months. Overall, there is no consensus
amongst these studies as to when repair of ARCT should
be performed for optimal post-operative outcomes.
Analysis of time to surgery and clinical outcomes.
Seven studies comprising 209 patients contributed data
to group A, while eight studies comprising 162 patients
contributed data to group B. There was no significant dif-
ference in patient age between the two groups, with each
group having a mean age of 56 years (p = 1.00). No sig-
nificant difference in follow-up time was identified
between the two groups (p = 0.280). The mean time to
surgery was 1.8 months (SD 1.3) in group A and
4.9 months (SD 3.1) in group B. There is no significant
difference in study quality as assessed by mean MINORS
score between the two groups (p = 0.327) (Table III).

Constant score. Group B had a significantly better pre-
operative Constant score (p < 0.001). Although these
groups were different at baseline, their relative improve-
ment and final scores were compared. Group A showed a
significant improvement in Constant score from a pre-
operative score of 39.5 (SD 3.8) to 73.0 (SD 16.0) post-
operatively (p < 0.001). Group B also showed a significant
improvement from 53.5 (SD 6.2) pre-operatively to
81.0 (SD 10.4) post-operatively (p < 0.001) (Table III). 
UCLA shoulder score. There was insufficient data for
reporting UCLA scores in group B. However, there was a
significant improvement in the mean UCLA score in
group A from 11.0 (SD 1.7) pre-operatively to 31.1 (SD 3.3)
post-operatively (p < 0.001) (Table III). 
Range of movement. ROM measures for external rota-
tion, abduction and elevation were analysed. Group B
had a significantly greater mean pre-operative external
rotation (p = 0.003) and abduction (p < 0.001) when
compared with group A. The external rotation in group B
improved significantly from pre-operative values
(p < 0.001), whereas the mean external rotation in group
A actually worsened by a mean of 1.3° (Table III). This
suggests that external rotation may not be greatly
improved by earlier ARCT repair.

On the other hand, there was significant mean
improvement in post-operative abduction for group A
(108.5°; p < 0.001) but not in group B (14.2°; p = 0.140)
(Table III). However, this trend may be driven by the lower
pre-operative ROM values in group A, probably as a result
of the early inflammatory stages of the injury that limit
mobility. Interestingly, group A had a higher mean post-
operative abduction (150.5° (SD 15.6) vs 102.7 (SD 54.7)).

Group A showed significant improvement in elevation
after surgical repair (p < 0.001). Group A demonstrated a
mean improvement in elevation of 58.6° post-
operatively, while group B only improved by 10°
(Table III). Group A had a higher mean post-operative ele-
vation (134.6° vs 125.7°).
Relationship between time to surgery and Constant
score. By plotting time to surgery and the difference in
pre- and post-operative Constant score, we can show a
trend suggesting that earlier time to surgery is related to
greater improvement in Constant score (Fig. 2). This
graph is based on results from four studies that measured
the Constant score in a similar way,4,9,12,14 and should
therefore be interpreted with caution. There was insuffi-
cient data for other clinical outcome measurements to be
analysed by scatter plot.

Discussion
The timing of operation for patients with acute rotator cuff
tear is controversial. This systematic review compiles time
to surgery data for ARCT repair, across 15 retrospective and
prospective studies. The aim was to evaluate whether early
repair of ARCTs results in superior post-operative shoulder
function in terms of Constant score, UCLA shoulder score

Table II. Agreement data for two independent reviewers

Papers (n)

Review Reviewer 1 Reviewer 2 Consensus

After elimination by title 1174 1179 1172
After elimination by abstract 158 161 161
After elimination by full text 15 15 15
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and range of movement of the shoulder. In order to mini-
mise bias, two reviewers performed the search strategy,
study selection and data collection process independently.
Another strength of this review is that we have used the
most optimal method of analysis to account for the hetero-
geneity inherent to case-series.

We have found that repairs undertaken after a mean
post-injury time of < three months (group A) and those
undertaken later than three months after injury (group B)
both demonstrated clinical improvement with surgical
repair. Group A had significantly improved Constant and
UCLA scores, abduction, and elevation post-repair (all
p < 0.001), while group B had significantly improved Con-
stant score and external rotation post-operatively (both
p < 0.001) (Table III). The early-repair group demonstrated
a mean improvement of 108.5° in abduction and 58.6° in
elevation, whereas group B improved only by means of
14.2° in abduction and 10° in elevation (Table III). However,
it should be noted that these differences were largely driven
by low ROM in group A patients, as a result of the more
restrictive early stage of an ARCT. Finally, we observed a
trend that while earlier time to surgery leads to greater
improvements in Constant score, the post-operative scores

were higher in the group with the later repairs (group B)
(81.0 vs 73.0) (Fig. 2).

Warner et al13 suggested that fatty degeneration and
muscle atrophy seen with delayed surgery is related to
lower post-operative Constant scores. However, our data
indicate that a delay to surgery leads to higher post-
operative Constant scores. It has also been shown that
repair under tension due to tendon retraction, as well as
tissue friability and inelasticity, may contribute to lower
Constant scores and inferior cuff healing.1,15,27 It may not
be necessary to perform surgical repair before the onset
of tendon changes to preserve muscle function,16 and
even decrease re-tear rates.11,27

Reasons for delay to surgery include delayed help seek-
ing, delayed referral or consultation, surgical wait times,
initial conservative treatment, and missed diagnosis.
Deutsch et al4 reported that the correct diagnosis of ARCT
can be delayed by between four and 24 months. Proper
history and physical examination, and identification of
typical traumatic injury patterns can help improve early
and correct diagnosis.3,28

Interestingly, the threshold of progression from an acute
tear to a subacute tear to chronic cuff degeneration is not

Table III. Pre- and post-operative outcome analysis by time to surgery (< 3 months (Group A) versus > 3 months
(Group B))

Outcome* Group A (< 3 months) Group B (> 3 months) p-value

Studies (n) 7 8
Mean (SD) MINORS score 11.4 (0.5) 10.5 (2.4) 0.328
Total patients (n) 209 162
Mean (SD) age (yrs) 56.0 (9.0) 56.0 (6.0) 1.00
Mean (SD) time to surgery (mths) 1.8 (1.3) 4.9 (3.1)
Mean (SD) follow-up (mths) 49.0 (20.3) 38.3 (15.3) 0.280
Mean (SD) Constant score

Pre-operative 39.5 (3.8) (one study) 53.5 (6.2) < 0.001
Post-operative 73.0 (16.0) 81.0 (10.4) < 0.001
Difference 33.5 27.5

p-value < 0.001 < 0.001
Mean (SD) UCLA

Pre-operative 11.0 (1.7) -
Post-operative 31.1 (3.3) -

p-value < 0.001 -
Mean (SD) external rotation (°)

Pre-operative 61.0 (8.2) 68.0 (19.0) 0.003
Post-operative 59.7 (6.3) 77.3 (14.3) < 0.001
Difference -1.3 9.3

p-value 0.253 < 0.001
Mean (SD) abduction (°)

Pre-operative 41.8 (5.8) 88.5 (61.0) < 0.001
Post-operative 150.5 (15.6) 102.7 (54.7) < 0.001
Difference 108.5 14.2

p-value < 0.001 0.140
Mean (SD) elevation (°)

Pre-operative 76.0 (34.0) 115.8
Post-operative 134.6 (29.1) 125.7
Difference 58.6 10

p-value < 0.001 -

* MINORS, Methodological Index for NOn-Randomized Studies; UCLA, University of California, Los Angeles shoul-
der score
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well-defined.17 Basset and Cofield2 suggested that an acute
tear approaches a chronic state by three months, while
Warner and Parsons13 described fatty degeneration as sig-
nificantly greater after six months. It is also possible that
acute tears do not exist without some previous tendon
degeneration,1 and occur along areas of early degenerative
change. This makes the concept of purely ‘acute’ tears
more ambiguous.2 Furthermore, the clinical distinction
between acute tear, acute tear on chronic tear, or acute
symptoms of a chronic tear, is a challenge even with imag-
ing modalities such as radiographs, dynamic sonography,
MRI, and arthroscopy.3,17 This could explain why the major-
ity of studies on rotator cuff repair report on a mixed popu-
lation of patients with both acute and chronic tears, with
few studies reporting specifically on ARCT populations.

An important limitation of our study is that it does not
account for the role of conservative treatments for ARCTs.
Furthermore, we are summarising data from studies with
heterogeneous patient populations with variable config-
urations and number of tendons torn, size and mecha-
nism of tear, prior symptoms from previous chronic or
acute shoulder/arm injuries, prior surgery or failed repair,
degree of tendon retraction and baseline degeneration,
severity of pain and disability, and patient activity level.
There was also heterogeneity in the number of patients,
surgical approaches, differences in surgical skill, post-
operative management, follow-up time, and post-opera-
tive complications. Additionally, not all studies on surgi-
cal repair indicate whether patients received rotator cuff
repair alone or in conjunction with additional proce-
dures. Differences in the number of surgeons and
evaluators of post-operative outcomes is likely to have
contributed to inter-study variation. Some studies also
did not use standardised scales for assessment of pain or

patient satisfaction, making compilation and analysis of
the data more difficult.

Another limitation of our study is reporting bias. The
underreporting of time to surgery in the literature con-
tributed to the lack of data and was a likely source of error.
Some studies, particularly with those of > three months
wait time, did not report standard deviation for mean
outcome scores. This limited the possibility of more pow-
erful correlation analysis and comparison of means.
Another limitation is the inclusion of articles in the English
language only.

It is difficult to assess in our current analysis whether
there is an identifiable therapeutic window or optimal time
within which surgical repair leads to ‘acceptable’ or ‘supe-
rior’ clinical outcomes. However, there is no clear consen-
sus as to what is an acceptable level of post-operative
shoulder function for patients after surgical repair of ARCT
based on age and time of follow-up. Advocating for a spe-
cific time for surgical repair is meaningless until this has
been established, and investigators can clearly describe
their patients in terms of the duration of symptoms, age,
the surgical technique used, the consecutiveness of their
series, and evaluation of shoulder function by independent
assessors at a specified follow-up time. Patient satisfaction,
longevity of outcomes, cost and recovery time should be
further studied so that the risk–benefit profile of early ARCT
repair can be fully understood.
Conclusions. This systematic review demonstrates that
clinical outcomes vary depending on delayed time to sur-
gery for ARCT repair. There is a trend suggesting that ear-
lier time to surgery may be linked to better Constant
scores and range of movement. The findings of this study
should be interpreted with caution as a result of the limi-
tations inherent to the case series included in this review.
Additional well-designed comparative studies are needed
to further evaluate the relationship between time to sur-
gery and shoulder function outcomes. 

Despite these limitations, this is the first systematic
review on time to surgery for acute rotator cuff tear.

Supplementary material
A table providing in-depth details on each of the
15 studies included in this review is available alongside

this article on our website www.bjr.boneandjoint.org.uk
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