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Rotator cuff tears are a common problem causing
significant morbidity in terms of pain, activity limitation and
sleep disturbance. A wide variation in the prevalence of cuff
tears have been reported in cadaveric and radiological
studies; as with other tendon failure, it is likely that this
increases with age.!

The population in cadaveric studies tends to be older
than the general population; consequently, a higher preva-
lence of cuff tears is likely. Furthermore, as no clinical data
are available for the cadaveric population, it is reasonable
to assume that, as in any large sample, some had sympto-
matic shoulders. The prevalence of rotator cuff tear in
asymptomatic subjects determined by magnetic resonance
imaging (MRI) and ultrasonography should be lower than
the cadaveric population. Conversely, the radiological preva-
lence of rotator cuff tears in a population with symptomatic
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shoulders should be higher. This study reviewed the litera-
ture in an attempt to test this hypothesis.

Patients and Methods

A Medline search was performed using the key words:
rotator cuff tear, prevalence, cadaver, MRI and ultrasound.
The search was widened using references from these
articles. All publications up to the time of the search were
used.

The results were split into the following categories:
cadaveric studies, ultrasound studies and MRI studies. The
radiological studies were further categorised into asympto-
matic and symptomatic.

Data were collected on the total number of shoulders,
the mean age of the group, the sex distribution, the number
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of full-thickness tears (FTTs) and partial thickness tears
(PTTs). In articles that did not differentiate between the
FTTs and PTTs, the total number of cuff tears was used.
FTTs were defined as complete tears through the
supraspinatus tendon. PTTs included bursal side tears,
intratendinous tears and joint side tears. Data from articles
where the pathology in patient groups had been preselect-
ed, for example all partial cuff tears,? were excluded from
analysis.

In the radiological studies, asymptomaltic patient groups
had a clinical history and examination that revealed no sig-

Table 1
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nificant symptoms or signs in the shoulder. Symptomatic
patient groups had a history of shoulder pain with a number
of diagnoses (tendonitis, cuff pathology, frozen shoulder,
calcification or unspecified).

Results

The total number of cadaveric studies was 30, ranging from
Smith’ in 1834 to Jiang et al.* in 2002. There are many
studies relating to ultrasound and MRI use. For the
purposes of this review, 11 ultrasound studies were
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included from 1988 to 2000 and 14 MRI studies from 1987 to
1999. The findings are summarised in Tables 1-4.

Cadaveric studies
The total number of cadaveric shoulders was 4629. The
prevalence of FT'Ts was 12.68% and PTTs was 10.39%. The
overall prevalence of any tear in the rotator cuff was 23.07%.
Only nine studies reported all of the data relating to total
number of shoulders, mean age, gender, full thickness and
partial thickness tears. Therefore, it was decided to look at
studies with a data set for total number of shoulders, num-
ber of FTTs and number of PTTs. This reduced the total
number of shoulders to 2553 with 11.75% FTTs and 18.49%
PTTs. The mean age was 70.1 years (age not recorded for
every study). The total prevalence of any tear was 30.24%
(Table 1).

Ultrasonography

There were two papers on asymptomatic subjects and nine
on symptomatic subjects in this group. In the asymptomatic
group, there were a total of 591 subjects. Tempelhof et al.>
studied 411 volunteer shoulders, all of whom were
asymptomatic. Milgrom et al.® recruited volunteers with
asymptomatic shoulders and no history of shoulder
problems. The prevalence of FTTs was 21.7% and PTTs
17.2% (only differentiated in one study). The total
prevalence of tears was 38.9%.

In the symptomatic group, there were 1038 subjects.
These were patients with clinical suspicion of a cuff tear,**-
heterogeneous rotator cuff symptoms,*® and non-specific
shoulder pain.”” The mean age, where recorded, was 50.4

Table 2
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years. The prevalence of FTTs was 34.7% and PTTs 6.7%
(differentiated in four studies). The total prevalence of tears
was 41.4% (Table 2).

Magnetic resonance imaging

There were four asymptomatic papers and twelve
symptomatic papers. In the asymptomatic papers, there
were 271 subjects, who had never had any shoulder
symptoms.**> The prevalence was FTTs 10.33% and PTTs
15.87%. The total prevalence was 26.2%. The mean age
was 44.3 years.

In the symptomatic papers, there were 490 subjects, pre-
senting in a variety of ways, for example; pain,* multiple
provisional diagnosis which were not all rotator cuff dis-
ease," and clinical suspicion of a rotator cuff tear.” The
prevalence of FTTs was 40.81% and PTTs 8.57%. The total
prevalence was 49.38%. The mean age was 43.6 years
(Table 3).

Discussion

The prevalence of rotator cuff tears has been widely
assessed.’2335738 Estimales vary, but can be as high as 80%
of 80-year-olds.>® This study reviewed the prevalence of
rotator cuff tears in the cadaveric, symptomatic and
asymptomatic populations. The total prevalence of rotator
cuff tears in the full cadaveric data group was 30.3%, partial
thickness tears 18.5% and full-thickness tears 11.8%.

It would be expected that the cadaveric population
would include subjects that had been symptomatic and
asymptomatic. Therefore, a prevalence of tears between the
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symptomatic and asymptomatic radiological groups would
be expected. In the literature, the cadaveric population
tends to be older than those in the radiological studies. This
should increase the prevalence of tears. However, apart
from the MRI asymptomatic group the radiological preva-
lence of rotator cuff tears exceeds the cadaveric.

The prevalence of partial thickness tears in the sympto-
matic MRI and ultrasound groups is lower than the asymp-
tomatic and cadaveric groups. This may be due to a number
of factors: the limitations of the investigation or partial
thickness tears may be less commonly symptomatic than
full thickness. Certainly, partial thickness tears are a het-
erogeneous group in terms of symptoms, territory, depth
and involvement of other tissues. The size of tear has been

Table 4

shown to increase with time in cadaveric® and in vivo stud-
ies.® The level of symptoms attributed to tears has been
shown to alter with time.%" Yamaguchi®! used ultrasound to
study the asymptomatic shoulders of patients presenting
with unilateral cuff tears; 51% of the asymptomatic shoulders
with a rotator cuff tear on ultrasound became symptomatic
over 2.8 years. There is a possibility that the asymptomatic
tears in the radiological studies may represent a presymp-
tomatic stage.

The prevalence of ultrasound-proven full-thickness
tears is higher in the symptomatic than the asymptomatic.
However, the total prevalence of rotator cuff tears differs by
only 2.5%, which may also imply propagation of tears and
changing symptoms.
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It is possible that partial and full thickness tear configu-
ration is an important factor in the production of symptoms.
Tears which have a preserved rotator cable® or an intact
anterior supraspinatus with less disruption of the tendon
footprint may produce less symptoms. Other factors, which
may influence symptoms, for example the long head of
biceps or subacromial inflammation, are not commonly dis-
cussed in the radiological studies.

Another variable to consider was the difference in the
mean age of the three groups. However, it is clear from the
tables that the age was frequently not recorded and it is not
appropriate to reach any conclusions relating to age. It is
likely that, as with tendon disease in general, the total
prevalence of cuff tears would increase with age.!

The ideal study to compare the various investigations
would comprise a large number of cadavers, which would
have ultrasound and MRI before definitive dissection and
determination of pathology. In many papers, partial thick-
ness tears were excluded from analysis due to the difficulty
in defining their appearance consistently. There remain
problems in defining ultrasound and MRI criteria for PTTs.

Conclusions

Rotator cuff tears are common pathology and are frequently
asymptomatic. Rotator cuff tears demonstrated radiologically
during investigation of the shoulder may well not be
responsible for the presenting symptoms. It is important to
correlate radiological and clinical findings in the shoulder.
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