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Operatively treated traumatic versus non-traumatic rotator cuff
ruptures: A registry study
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Abstract
Backround. Operative treatment of traumatic rotator cuff ruptures, i.e. ruptures with a predisposing traumatic event, is
reported to yield superior results compared to operative treatment of non-traumatic, degenerative ruptures.
Aim. The purpose of this study was to evaluate the difference of outcome, peroperative findings, and demographics after
operative treatment of traumatic versus non-traumatic rotator cuff rupture.
Methods. A total of 306 consecutive shoulders with an operated rotator cuff rupture (124 traumatic and 182 non-traumatic)
were followed up. Constant and Murley score, size of the rupture, and age of the patients were used as an outcome measure.
Results. A total of 112 traumatic and 167 non-traumatic rotator cuff rupture shoulders were available for 1-year follow-
up (91%). Mean Constant and Murley score was preoperatively lower in the traumatic group (46 versus 52, P = 0.01). At
3 months postoperatively, Constant and Murley scores were 61 and 60 (P = 0.72) and at 1 year 73 and 77 (P = 0.03),
respectively. Altogether 91% of the patients in the traumatic and 93% in the non-traumatic group were satisfied with the final
outcome (P = 0.45). In 94% of traumatic and 95% of a non-traumatic cases the rupture involved the supraspinatus tendon.
In the traumatic group the rupture was larger and involved more frequently the whole supraspinatus insertion area
(41% versus 17%, P < 0.0001). Mean age of patients was 58 and 57 years, respectively.
Conclusion. Operative treatment of both traumatic and non-traumatic rotator cuff ruptures gives essentially good results. In
our cohort, patients’ recollection of predisposing trauma reflects the size of the rotator cuff rupture, but does not reflect
the age of the patients.
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Introduction

A rotator cuff rupture may result from a distinct
extrinsic trauma, for example due to falling (1), or
it may also be purely degenerative without any rec-
ollection of trauma (2). In the clinical setting the
judgement of traumatic aetiology is based entirely
on patient history, and the word “traumatic” is
used to refer to patients’ own perception of the onset
of symptoms (www.websters-online-dictionary.org).
If the patient does not recall any traumatic event
relating to the onset of symptoms the condition is
defined as non-traumatic.

The treatment of symptomatic rotator cuff rup-
ture, despite aetiology, is usually operative since the
tendon is unable to attach to bone spontaneously
and furthermore the rupture may induce permanent
atrophic muscle changes and enlarge by time (3).
Therefore, operative reinsertion of the torn tendon
and combined acromioplasty are often advocated.
However, the healing potential of large and degen-
erative rotator cuff ruptures may be compro-
mised (4). It is therefore unclear whether operative
treatment of degenerative, non-traumatic rotator
cuff ruptures is beneficial (5). Braune et al. reported
significantly better results in the treatment of
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traumatic rotator cuff ruptures compared with non-
traumatic ruptures (1).
Ageingisstronglyrelatedtotendondegenerationand

non-traumatic rotator cuff ruptures (2,6). Tempelhof
et al. reported a 13%-prevalence in asymptomatic
patients aged 50–59 years, whereas the prevalence
was 51% in patients over 80 years (7). Accordingly,
Braune et al. reported that traumatic rotator cuff
rupture patients are younger than non-traumatic
patients (1).
The aim of this registry study was to explore the

differences in outcome, peroperative findings, and
demographics after operative treatment of traumatic
versus non-traumatic rotator cuff ruptures. Based on
previous reports, the hypothesis was that operative
treatment of traumatic rotator cuff rupture patients
leads to better results than operative treatment of non-
traumatic patients, and that traumatic patients are
younger in age.

Materials and methods

A registry (ArtuX, BCBMedical, Turku, Finland) for
all patients undergoing shoulder surgery was esta-
blished in 2007 at Turku University Hospital. The
institution serves as a tertiary hospital in a district of
463,000 inhabitants, and shoulder patients are sent to
the institution from the local health care providers.
Preoperative, peroperative, and postoperative infor-
mation of 1143 patients had been gathered into the
registry by the end of year 2010. The indication for
operative treatment of rotator cuff tear at our insti-
tution was a clinical suspicion of a rotator cuff tear of
patients with typical symptoms of pain and clinically
detected functional weakness. Contraindications
included cuff tear arthropathy, severe osteoarthritis
with clearly visible osteophytes, drug abuse, severe
internal disease disallowing general anaesthesia, and
patient’s denial. X-ray investigation was performed in
all patients but MRI in only clinically challenging
situations. A total of 306 consecutively operated
patients with arthroscopically, peroperatively docu-
mented infraspinatus and/or supraspinatus and/or
subscapularis tears (years 2007–2009) with at least
1 year follow-up were included in this registry study.
The patients were carefully interviewed for the symp-
toms and examined by an independent physiothera-
pist. The classification of aetiology of rotator cuff
rupture (traumatic versus non-traumatic) was based
entirely on the patient history and mechanism of
injury. In case of a clear trauma at the onset of
symptoms, the rupture was regarded as traumatic
and the mechanism was recorded. If the patient could
not recall any traumatic event relating to the onset of
symptoms, the rotator cuff rupture was regarded as

non-traumatic. The range of motion and strength of
the affected shoulder were measured, and Constant
and Murley score was calculated (8).
All operations were performed arthroscopically by

one of three experienced shoulder surgeons. The
rotator cuff tendon involvement and the size of the
rupture, together with other pathologic findings of
the shoulder joint and subacromial space, were struc-
turally recorded. Cuff ruptures were reinserted ana-
tomically, if possible with non-absorbable titanium
anchors (Corkscrew�, Arthrex, Naples, Florida,
USA). Additional acromioplasty was performed in
all operations. Biceps tendon tenotomy or tenodesis
was performed if the biceps tendon loading was pain-
ful preoperatively or if the tendon was noted to be
ruptured or unstable during the operation. Patients
were discharged from hospital on the first postoper-
ative day. A supporting sling was used for 2 weeks
postoperatively. At 2 weeks postoperatively patients
were called in for a physiotherapist’s guidance for
passive movement exercises, and at 6 weeks active
overhead motion exercises were begun. Strength exer-
cises were begun at 10 weeks after the operation. The
range of motion and strength of the affected shoulder
were measured, and Constant score was calculated
again at 3 months and 1 year postoperatively. Abso-
lute Constant score, size of the rupture, and age of the
patient were used as the outcome measures. The
follow-up time was 1 year.

Statistical methods

The differences in categorical variables between
groups were tested with chi-square test or Fisher’s
exact test. Two-sample t test was used to test group
differences in continuous variables. The difference in
postoperative Constant score between the traumatic
and the non-traumatic group was also analysed by
adjusting for confounding factors using a linear
model. P values less than 0.05 were considered
statistically significant. Results are given as means ±
S.D. The statistical analyses were made using SAS
System for Windows, release 9.2 (SAS Institute, Inc.,
Cary, NC, USA).

Results

Altogether 112 traumatic and 167 non-traumatic
rotator cuff rupture shoulders were available for
1-year follow-up. One patient died of other causes,
one patient moved to another district, and 25 patients
could not be reached for 1-year follow-up, making the
drop-out rate 8.8% (9.7% versus 8.2%). In the trau-
matic group preoperative mean Constant score was
lower than in the non-traumatic group (46 versus 52,
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P = 0.01) (Figure 1). The postoperative Constant
scores behaved similarly in both traumatic and
non-traumatic patient groups. Absolute increase of
Constant scores was 27 and 25 points at 1 year after
the operation, respectively (P = 0.64). At 3 months
Constant scores were 61 and 60 (P = 0.72) and at
1 year 73 and 77 (P = 0.03) (Figure 1). After adjust-
ment for preoperative Constant score, gender, and
size of rupture, the difference at 1 year Constant score
between the traumatic and the non-traumatic group
was not significant (adjusted means 74 and 75,
P = 0.46). Although Constant scores were lower in
women than in men, there was no significant differ-
ence in Constant score changes between genders at
1 year follow-up (P = 0.86). Altogether 80% versus
83% of patients were free from pain (VAS 0,

P = 0.50); 91% of the patients in the traumatic and
93% in the non-traumatic group were satisfied with
treatment result at 1-year follow-up and felt their
shoulder to be significantly better than preoperatively
(P = 0.45).
Peroperatively the rotator cuff rupture was detected

in all patients. The rupture occurred in the supras-
pinatus tendon in 94% of traumatic versus 95% of
non-traumatic patients. In the traumatic group the
penetrating ruptures were larger in size (24.2 mm
versus 17.5 mm, P = 0.0002) and involved more often
the whole insertion of the supraspinatus tendon
(41% versus 17%, P < 0.0001, Figure 2). Subscapu-
laris tendon rupture was more prevalent in conjunc-
tion with traumatic supraspinatus ruptures (20%
versus 11%, P = 0.049). Irreparable rotator cuff
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Figure 1. Preoperatively the mean Constant score (with SD whiskers) of the traumatic group was slightly lower than in non-traumatic group
(46 vs. 52, P = 0.01). The postoperative Constant scores behaved similarly in traumatic and non-traumatic patient groups. At three months
Constant scores were 61 and 60 (P = 0.72) and at one year 73 and 77 (P = 0.03) respectively.
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Figure 2. Peroperatively the rotator cuff rupture was seen in supraspinatus tendon in 94% versus 95% of patients. There was a significant
difference in the size of the tendon rupture between the groups (P < 0.0001). The mean size (AP dimension) of penetrating tears was 24.2 mm
(A) in the traumatic group and 17.5 mm (B) in the non-traumatic group. In the traumatic group the rupture involved more often the whole
insertion area of supraspinatus tendon (41% versus 17%) (shaded area).
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rupture was detected in 2.8% versus 5.2% of the
cases. The traumatic and non-traumatic groups
differed in the amount of biceps pathologies and
procedures (P = 0.02). The biceps tendon was noted
to be irritated and/or frayed in 44% versus 32% of
the shoulders. The intra-articular biceps tendon
was missing in 8% of both the traumatic and
non-traumatic shoulders. Biceps tenodesis was per-
formed in 16% versus 12% and tenotomy in 24%
versus 13% of the patients in the traumatic and the
non-traumatic groups, respectively.
The mean age of patients was 58 years in the

traumatic group and 57 in the non-traumatic group
(range 26–80 (SD 11 years) and range 29–79 (SD
10 years), respectively, P = 0.63). In the traumatic
group there were fewer women than in the non-
traumatic group, 36% versus 47% (P = 0.06).
A total of 54% of patients in the traumatic and

81% of patients in the non-traumatic group suffered
from shoulder pain and disability for more than
1 year before operative treatment. The delay between
the onset of symptoms and the operation was
12.4 months in the traumatic and 18.8 months in
the non-traumatic shoulders (P < 0.0001). The delay
did not statistically significantly affect the final Con-
stant score in either group (P = 0.14 and P = 0.85)
(Table I).

Discussion

In our study both the traumatic and non-traumatic
group improved similarly in terms of Constant score
after operative treatment of rotator cuff rupture.
Preoperative Constant scores were lower in the trau-
matic group. This difference may be due to larger
rupture size in the traumatic group, as the groups

Table I. Patient demographics and preoperative characteristics.

Trauma
(n = 112)

Non-trauma
(n = 167)

Number of women (%) 40 (36) 78 (47)

Mean age in years (range) 58.0 (26–80) 57.4 (29–79)

Smoking, number (%) 24 (21) 40 (24)

Co-morbidities, number (%)

Heart and vascular disease 9 (8.0) 10 (6.0)

Diabetes mellitus type 2 5 (4.5) 6 (3.6)

Rheumatoid disease 0 (0) 1 (0.6)

Other disease 1 (0.9) 2 (1.2)

Mean body mass index
in kg/m2 (range)

27.5 (20.4–40.8) 27.2 (18.9–46.5)

Occupational situation, number (%)

Working 49 (44) 90 (54)

On sick-leave 12 (11) 25 (15)

On disability pension 7 (6) 5 (3)

Retired 44 (39) 47 (28)

Work load, number (%)

Light 32 (29) 33 (20)

Medium 37 (33) 62 (37)

Heavy 43 (38) 73 (44)

Mean duration of symptoms in years (range) 1.0 (0.1–3.0) 1.6 (0.2–3.0)

Mechanism of injury, number (%)

Fall 53 (47.3) 0

Violent pull 48 (42.9) 0

Traffic accident 3 (0.03) 0

Assault 3 (0.03) 0

Unclear mechanism 5 (0.04) 0

Mean preoperative Constant score (range) 46 (12–90) 52 (10–87)
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were similar in age. This small difference persisted
throughout the follow-up. It is unclear whether this
small difference in Constant scores has any clinical
importance.
In our study cohort the traumatic ruptures were

significantly larger in size and involved more often the
subscapularis and biceps tendon. It is generally
accepted that a rotator cuff rupture is most often a
combination of both traumatic and degenerative
changes, so-called acute on chronic situation. The
results of our study reflect this degenerative nature of
rotator cuff ruptures. Based on similar demographics
it may be that in our study also the traumatic ruptures
are in fact degenerative, but the sudden traumatic
event enlarged the rupture. In basic research it has
been shown that the mechanically weakest point of
bone–tendon–muscle continuity is the musculo-
tendinous junction (MTJ) and not the tendon–bone
interface (9,10). Therefore, the tendon must be
degenerated and compromised in all cases, in order
to become torn from the bone before the MTJ fails.
In literature there are only few earlier studies

comparing traumatic and non-traumatic rotator cuff
ruptures. Braune et al. reported in a retrospective
set-up significantly better results with traumatic rotator
cuff ruptures compared with non-traumatic ruptures
(Constant score 94 versus 75) (1). In their material,
patients assigned to the traumatic group were signifi-
cantly younger than those with a non-traumatic rupture
(34 versus 54 years). In our registry study, both groups
were similar also with respect to the age of the patients.
The lack of preoperative and postoperative MRI

investigation and a relatively long time between the
onset of symptoms and operative treatment are clear
limitations of our study. Only systematic radiographs
were obtained preoperatively. MRI investigation can
detect secondary traumatic changes such as haemor-
rhage and oedema, which could further be compared
with patient history. However, as the patients had to
wait for a considerable time before the clinical and
imaging investigations, it is likely that the possible
acute traumatic changes seen in MRI would have
diminished or disappeared. The follow-up time in
our study was only 1 year; however, it was the same
for all patients, and it has been previously reported that
after arthroscopic rotator cuff repair the Constant
score significantly improves until 1 year, after which
it is stabilized (11). It has been previously reported
that there is a high risk of re-rupture in operative
treatment of rotator cuff ruptures (12-15). Further-
more this risk increases in the presence of tendon
degeneration. Due to lack of MRI investigation we
have not studied the postoperative tendon integrity,
nor the difference of integrity between the groups.
However, it seems that in our cohort operative

treatment of also degenerated rotator cuff ruptures
yields good results despite probable re-ruptures. It
should also be pointed out that recently there was a
report in this journal on factors related to the success-
ful outcome of conservative treatment for rotator cuff
tears (16).
In clinical practice we are generally dependent on

the information given by the patient. In our study the
definition of traumatic is used to refer to the patients’
own perception of the onset of symptoms. The
patient’s memory may be questionable, and the
assignment of patients to either traumatic or non-
traumatic may be influenced by the patients’ motives
or memory. However, this assignment represents
clinical practice, in which the results of this study
are applicale. It is important to acknowledge that
the aetiologic definition of rotator cuff rupture is
different from the definition by duration of symptoms,
acute versus chronic. In our study the mean delay
between the onset of symptoms and treatment was
quite long in both groups. The delay of surgical
treatment was due to a long referral process and
relatively long queues at our institution. The delay
may have influenced the selection of the patients, and
we have no data of patients who possibly were treated
elsewhere. However, in our study the waiting time did
not statistically significantly affect the treatment out-
come, nor the age of the patients.
Our registry study of 306 consecutively operated

and prospectively evaluated shoulders demonstrates
essentially similar outcome and essentially good
results after operative treatment of traumatic and
non-traumatic rotator cuff rupture patients. Peropera-
tively the traumatic rotator cuff ruptures were larger in
size. In our cohort, patients’ recollection of predis-
posing trauma reflects the size of the rotator cuff
rupture but does not reflect the patients’ age, nor
the outcome of rotator cuff reconstruction. At 1 year
postoperatively a Constant score level of 75, in both
traumatic and non-traumatic rotator cuff ruptures,
can be predicted. Further analyses are needed to
study factors influencing the outcome in traumatic
and non-traumatic patient groups.
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