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Abstract

To evaluate the null hypothesis of no difference in degree 
of pain or stiffness between patients with partial- and full-
thickness tears of the rotator cuff, we measured pain and 
stiffness in a cohort of consecutive patients who under-
went arthroscopy for rotator cuff–related conditions.
  Pain was measured with a visual analogue scale, and 
range of motion was measured with a goniometer. Included 
in the study were 410 shoulders (410 patients), of which 
214 had no tear, 66 had articular-sided partial-thickness 
tears, and 83 had single-tendon full-thickness tears. There 
was no statistical difference for measurements of pain or 
stiffness between patients with partial- and full-thickness 
tears, and hence the null hypothesis was upheld.
    Neither pain nor stiffness should be used as a diag-
nostic indicator for differentiation of partial- and full-
thickness rotator cuff tears.

Partial-thickness tears of the rotator cuff have 
been described as being more painful than full-
thickness tears.1-3 This assessment is ascribed to 
the fact that, in contrast to full-thickness tears, 

partial-thickness defects of the cuff give rise to stiffness.4 
This teaching is applied by some clinicians to aid diagno-
sis and inform management decisions. Evidence for these 
assertions stems from small, retrospective clinical studies 
that have used injection bursography, open surgical inspec-
tion, and unvalidated outcome measures for pain.1,3,5,6 The 
teaching, however, contradicted our clinical impressions.

To evaluate the null hypothesis of no difference in 
degree of pain or stiffness between patients with partial- 
and full-thickness tears of the rotator cuff, we measured 
pain and stiffness in a cohort of consecutive patients 
who underwent arthroscopy for rotator cuff–related 
conditions.

Materials and  
Methods

A prospective observational cohort study was performed 
of consecutive public sector patients who underwent 
shoulder arthroscopy for rotator cuff–related conditions. 
Initial power analysis indicated the need to include 63 
partial-thickness tears (assuming 5% type 1 error rate and 
20% type 2 error rate).

Outcome scores included the visual analogue scale 
(VAS) for pain (patients were asked for a “day-to-day 
average score for shoulder pain”) and a score reflect-
ing the worst pain perceived from the shoulder. Active 
assisted motion of both shoulders was measured with a 
goniometer for elevation, external rotation, and inter-
nal rotation in 90° of abduction; the highest vertebrae 
reached with the thumb indicated functional internal 
rotation. Preoperative pain scores and range of motion 
(ROM) measurements were collected by the authors on 
the day of surgery.

All patients underwent shoulder arthroscopy and burs- 
oscopy with careful attention to the rotator cuff. A 
partial-thickness tear was considered to be a definite 
disruption of fibers of the tendon and not simply fray-
ing, roughening, or softening of the surface.2 We made 
no attempt to grade the degree of partial tendon tearing. 
Number of tendons involved was recorded.

Exclusion criteria were conditions not principally 
affecting the rotator cuff (eg, frozen shoulder, gleno-
humeral arthropathy, glenohumeral instability, previous 
major trauma), calcific tendonitis, inability to understand 
the VAS, revision procedures, and abnormal contralateral 
shoulder motion.

Potential confounding factors (eg, age, handedness, 
side of operation, number of tendons involved, underly-
ing diabetes or thyroid disease) were recorded.

Statistical analyses were performed with SPSS (version 
12; SPSS Inc, Chicago, Ill).
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Results
Four hundred twenty-two consecutive shoulder arthros-
copies were performed. Twelve shoulders were excluded 
because of either unexpected glenohumeral arthropathy 
(11 shoulders) or evidence of instability (1 shoulder). 
Therefore, 410 shoulders (410 patients) were enrolled in 
the study of which 214 shoulders (214 patients) had no 
rotator cuff tear.
  There were 86 partial-thickness rotator cuff tears, of 
which 66 were articular-sided and 20 were bursal-sided; 
all involved only a single tendon. There were 110 shoul-
ders (110 patients) with full-thickness tears, of which 83 
involved a single tendon and 27 involved more than one 
tendon. Given the relatively small number of tears involv-
ing more than 1 tendon and the relative infrequency of 
bursal-sided partial tears, statistical analysis was applied 
only to tears involving single tendons and to joint-side 
partial-thickness tears.

The demographics and results of patients included in 
the statistical analyses are listed in the Table. There was 
a strong correlation (P<.0001) between age and rotator 
cuff group (no tear, partial-thickness tear, full-thick-
ness tear), but the factors of sex, handedness, side of 
operation, number of tendons involved, and underlying 
diabetes or thyroid disease did not correlate (P = .115) 
with group.

The results of the “worst pain” VAS were plotted as a 
histogram and noted to be skewed to the right. The “aver-
age” VAS showed normal distribution and was therefore 
used as a more discriminatory indicator of pain. Ordinal 
regression analysis demonstrated no significant difference 
(coefficient, –0.102, P = .06) in “average” VAS scores 
between the rotator cuff groups (no tear, partial-thickness 
tear, full-thickness tear). Logistic regression analysis, 
comparing 1-tendon partial- and full-thickness tears, again 
demonstrated no relationship (P>.05).

Logistic regression demonstrated that, for each of the 4 
planes of motion, there was no statistical significance in 
ROM between 1-tendon partial- and full-thickness rotator 
cuff tears (elevation coefficient, 0.005, P = .605; external 
rotation coefficient, –0.021, P = .9; internal rotation in abduc-
tion coefficient, 0.009, P = .250; functional internal rotation 
coefficient, –0.009, P = .928).

Discussion
The results of this study uphold the null hypothesis that there 
is no difference in degree of pain or stiffness between patients 
with partial- and full-thickness tears of the rotator cuff. This 
finding is contrary to that of previous reports but in keeping 
with our clinical impression.

The key advantages of our study over previous studies 
are use of arthroscopy rather than open surgery to identify 
cuff tears, use of VAS pain scores, and the large number of 
included patients.

Our study is limited in that bias may have been intro-
duced in the surgeon-observer’s selection of patients. As 
it is not ethical to perform surgery on patients who do not 
require it, the outcome of this work is necessarily from a 
select group of patients, and therefore the results may not 
translate to the entire population.

Lack of magnetic resonance imaging (MRI) or ultra-
sound scanning for most patients before surgery led to 
underreporting of intrasubstance tears. However, sensitiv-
ity and specificity for the diagnosis of all partial-thickness 
tears are under 90% for both MRI and ultrasound,7 and cur-
rently arthroscopy remains the gold standard for diagnosis 
of rotator cuff tears. The diagnosis of intrasubstance tears 
on MRI and ultrasound remains difficult and contentious 
because of difficulty in distinguishing chronic tendinopathy 
and small full-thickness or partial-thickness tears.

ROM measurement with a goniometer and the patient 
awake and in the standing position is not the most accurate 
technique for ascertaining stiffness. However, we wanted 
to identify restricted ROM in the same manner as would be 
applied in the typical clinic setting so that our study results 
could be applied in the outpatient setting.

Assessment of pain immediately before surgery may also 
have introduced bias, but assessment of motion immediately 
before surgery was important to avoid missing any changes 
that may have occurred in the variable interval delay between 
the decision to operate and the actual date of surgery.

Studies using MRI8 and ultrasonography9 have estab-
lished that asymptomatic patients have an age-related 
incidence of partial- and full-thickness rotator cuff tears. 
Our study results have confirmed the age-related incidence 
of partial- and full-thickness rotator cuff tears in a symp-
tomatic cohort of patients and have shown that there is no 

Table. Results

				    Articular-Sided 	 Single-Tendon
			   No Tear	 Partial-Thickness Tear	 Full-Thickness Tear
					   
n			   214	 66	 83
Mean age, years (SD)	 48.5 (11.1)	 57.4 (10.8)	 63.2 (9.7)
Sex, % male	 46 	 64	 65
Operation on dominant side, %	 59	 67	 63
Diabetes or thyroid disease, %	 7	 12	 5
Mean “average” visual analogue scale score (SD)	 4.51 (1.95)	 4.67 (1.51)	 4.98 (2.11)
Mean elevation, degrees (SD)	 144.5 (14.6)	 142.3 (16.3)	 141.0 (16.3)
Mean external rotation, degrees (SD)	 57.9 (14.6)	 50.9 (13.6)	 54.8 (14.0)
Mean internal rotation in 90° abduction, degrees (SD)	 51.9 (19.1)	 49.3 (21.2) 	 45.4 (20.5)
Mean functional internal rotation	 Thoracic vertebrae 7/8	 Thoracic vertebrae 9/10	 Thoracic vertebrae 9/10	
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significant difference between these cuff tear groups in 
terms of pain or stiffness.

As the null hypothesis has been upheld, we advocate 
that neither pain nor stiffness be used as a diagnostic 
indicator for differentiation of partial- and full-thickness 
rotator cuff tears.
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