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Background: The purposes of this study were to evaluate the association between the acromial index and full-thickness
rotator cuffs and to determine if the size of the acromial index was associated with outcomes in a cohort of patients
who had had arthroscopic repair of full-thickness rotator cuff tears.

Methods: The acromial index was calculated for three groups by individual researchers: 115 patients (120 shoulders)
who had arthroscopically repaired full-thickness rotator cuff tears without osteoarthritis (Group I); sixty-four patients (sixty-
eight shoulders) who had intact rotator cuffs with osteoarthritis (Group II); and twenty-one patients (twenty-one shoulders)
who had intact rotator cuffs, without osteoarthritis, and were managed for other pathology (Group III). The acromial index is
the distance between the glenoid plane and the lateral border of the acromion divided by the distance between the glenoid
plane and the lateral aspect of the humeral head. Ninety-two patients (ninety-three shoulders) from Group I met inclusion
criteria for subjective follow-up. Minimum two-year subjective data were obtained on 86% (seventy-nine patients [eighty
shoulders]) of these ninety-two patients to determine the association of the acromial index on surgical outcomes. Surgical
factors were also analyzed. Significance was set at p < 0.05.

Results: The acromial index demonstrated high intraobserver agreement (kappa, 0.960; 95% confidence interval, 0.940
to 0.984) and high interobserver agreement (kappa, 0.960; 95% confidence interval, 0.922 to 0.979). The mean acromial
index (and standard deviation) was 0.687 ± 0.08 for Group I, 0.685 ± 0.11 for Group II, and 0.694 ± 0.07 for Group III. No
significant differences were found. At an average duration of follow-up of 3.0 years (range, 2.0 to 5.4 years), the mean
American Shoulder and Elbow Surgeons scores improved from 59 to 93 points (p = 0.001) in the seventy-nine patients
from Group I who had minimum two-year duration of subjective follow-up. The mean postoperative scores were 10.4 points
(range, 0 to 54.5 points) for the Quick Disabilities of the Arm, Shoulder and Hand Outcome Measure and 9.2 points (on a
scale of 1 to 10 points) for patient satisfaction. When the patients with a large acromial index (>0.682) were compared
with those with a small acromial index (£0.682), the patients in the former group had a greater likelihood of having a tear
involving two or more rotator cuff tendons (p = 0.017), required more anchors to achieve repair (p = 0.007), had slightly
lower patient satisfaction scores (mean, 8.9 compared with 9.5 points; p = 0.055) and Short Form-12 Physical Com-
ponent Summary scores (mean, 49.1 compared with 55.2 points; p = 0.04), and had higher Quick Disabilities of the Arm,
Shoulder and Hand scores (mean, 12.9 compared with 7.4 points; p = 0.042).

Conclusions: An association between the size of the acromial index and that of full-thickness rotator cuff tears was not
confirmed; however, a larger acromial index was associated with an increased number of tendons torn and anchors used
for repair. In addition, patients with a larger acromial index had more disability as recorded by the Quick Disabilities of the
Arm, Shoulder and Hand Outcome Measure and poorer physical health as measured by the Short Form-12 Physical
Component Summary score.
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T he pathogenesis of rotator cuff disease remains con-
troversial, with several intrinsic (genetic) and extrinsic
(anatomical) causes suggested as possible contributing

factors. The theory of extrinsic compression leading to rotator
cuff disease was first proposed by Neer1. Proposed extrinsic
factors in the development of rotator cuff disease include the
morphology of the anterior acromion2, the lateral acromial
angle, the coracohumeral interval, the internal impingement of
the posterior rotator cuff on the posterosuperior border of the
glenoid, and the glenoid version1,3-5. Intrinsic factors associated
with rotator cuff tears, encompassing mechanisms occurring
within the rotator cuff itself and first proposed by Codman6 in
1934, include tissue degeneration, alterations in metabolism,
and oxidative stress-related change7-9.

Many prognostic factors affecting outcomes following
full-thickness rotator cuff repairs have been reported. Predictors
of poor outcomes include age, tear size, tear chronicity, and fatty
infiltration and atrophy of the torn rotator cuff muscle10-16.

Recently, an association among the lateral extension of the
acromion, the acromial index, and rotator cuff disease has been
described17. It has been reported that in open rotator cuff repair,
a large acromial index is associated with an increased risk of
retearing18. Combined with the findings of several studies that
have shown better subjective and objective results of rotator cuff
repair when the tendon has been documented to heal19-21, these
results have led to a perception that a large acromial index may
be a poor prognostic factor following surgical repair of a torn
rotator cuff. We recognize that most rotator cuff tears are now
repaired arthroscopically. Therefore, we elected to study this
relationship in greater detail in arthroscopic rotator cuff repairs.

The objective of the present study was to evaluate the as-
sociation between acromial index size and rotator cuff tears and
to determine if an increasing acromial index is associated with
poor outcomes after arthroscopic full-thickness rotator cuff re-
pairs. Our hypotheses were that a large acromial index would
have an association with full-thickness rotator cuff tear repair and
it would have a negative association with short to intermediate-
term outcomes following arthroscopic rotator cuff repair.

Materials and Methods
Study Cohort

In this institutional review board-approved study, surgical and subjective data
on patients undergoing rotator cuff repair at a sports medicine referral clinic

were collected prospectively and were reviewed retrospectively. The senior author
(P.J.M.) performed rotator cuff-related procedures on 214 patients from October
2005 through December 2008. Patients were excluded from this study for the
following reasons: open cuff repair (thirty-six patients), previous shoulder sur-
gery (seventeen patients), the presence of massive tears that were only debrided
(fourteen patients), a rotator cuff tear associated with a proximal humeral fracture
(three patients), a repair associated with a prior shoulder replacement (four
patients), and repairs requiring allograft augmentation (four patients). In addi-
tion, ten patients were excluded from the cohort because of unavailability for a
minimum two-year subjective follow-up period: two patients (three shoulders)
died, two refused to participate, one was incarcerated, and five required a second
surgery (two of whom had revision rotator cuff tear repairs). The acromial index
could not be determined in thirty-three of the remaining patients because of
inadequate radiographs, inflammatory disease, or morphologic deformity af-
fecting the measurement (e.g., humeral head collapse, glenoid erosion).

Therefore, the final study cohort consisted of ninety-two patients (sixty-
two men and thirty women; ninety-three shoulders) with full-thickness rotator
cuff tears that were arthroscopically repaired with no evidence at arthroscopy of
glenohumeral osteoarthritis. The mean age of this cohort was sixty years (range,
thirty-four to seventy-eight years). Intraoperative findings and concomitant
pathologies treated at the time of rotator cuff repair were recorded, along with
the type of rotator cuff repair, the number of tendons torn, and the number of
anchors used for repair. Whenever possible, a double-row repair construct was
utilized (SutureBridge or SpeedBridge 4.75mm BioComposite SwiveLock an-
chors, with FiberTape; Arthrex, Naples, Florida). If there was insufficient cuff
tissue for compression with the use of a double row, then a simple single row
was utilized. Single-row repairs were used for very small tears in which only a
single anchor was used. Side-to-side repairs were used in L-shaped and massive
U-shaped tears.

Measurement of the Acromial Index
The acromial index was calculated with use of the technique described by
Nyffeler et al.17. Standardized radiographs (anteroposterior views in the plane
of the scapula, with the arm in neutral rotation) were made with the patient
standing. On an anteroposterior shoulder radiograph, the distance from the
glenoid plane to the lateral border of the acromion was divided by the distance
from the glenoid plane to the lateral aspect of the humeral head (Fig. 1). All

Fig. 1

Anteroposterior shoulder radiograph showing the calculation of the acro-
mial index (AI) based on the method described by Nyffeler et al.17. The
acromial index equals the distance from the glenoid plane to the lateral
border of the acromion (GA) divided by the distance from the glenoid plane
to the lateral aspect of the humeral head (GH).
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acromial index measurements were performed in October 2010. The re-
searchers performing the measurements did not have any knowledge of the
size of the rotator cuff tears, the occurrence of any surgical difficulties, or
the findings at the time of the latest follow-up. For additional analysis, the
acromial index was dichotomized on the basis of the median acromial index
to have equal groups. Forty-seven patients (forty-seven shoulders) were as-
sessed as having a small acromial index (£0.682), and forty-five patients
(forty-six shoulders) were assessed as having a large acromial index (>0.682)
(Table I).

Acromial Index Comparison Groups
To confirm the results of published reports17,18, the acromial index was cal-
culated for 115 patients (120 shoulders) and compared with two additional
groups of patients with different pathology. The first comparison group (Group
II) consisted of sixty-four patients (sixty-eight shoulders) who had surgically
confirmed osteoarthritis (changes from Outerbridge Grades III to IV22) and a
surgically proven intact rotator cuff. The second comparison group (Group III)
consisted of twenty-one patients (twenty-one shoulders) assessed with biceps
and/or labral pathology who had surgically proven intact rotator cuffs with no
osteoarthritis (Fig. 2 and Table II). This analysis was done to evaluate the
previously reported association between a large acromial index and rotator cuff
disease17,18.

Measurement Validity
The reproducibility of the acromial index measurement was examined with the
intraclass correlation coefficient for both interobserver reliability (measure-
ments made by different observers) and intraobserver reliability (measure-
ments repeated at different points in time by the same observer) for repeated

measurements. For the first fifty patients, two independent observers calculated
the acromial index (J.B.A. and M.J.L.). In addition, one observer (M.J.L.) re-
peated these calculations after a one-month interval. The remaining calcula-
tions were made by a single observer (J.B.A.).

Outcome Parameters
Patient outcomes for the study cohort were measured with the validated
shoulder-specific outcome measures: the American Shoulder and Elbow
Surgeons (ASES) score (in which 100 points denotes the best score possible)23,
the Quick Disabilities of the Arm, Shoulder and Hand (QuickDASH) score24

(in which 0 denotes the best score possible), and a validated general heath

TABLE I Distribution of Surgical Variables Between the Acromial Index Groups

Small Acromial Index Group
(£0.682) (N = 47)

Large Acromial Index Group
(>0.682) (N = 46) P Value*

Acromial index† 0.625 (0.611 to 0.639) 0.746 (0.732 to 0.761)

Male sex 76.6% 58.7% 0.065

Time from injury to surgery‡ (d) 539 (8 to 7366) 779 (3 to 5023) 0.60

SLAP§ lesions (Types II to IV) 29.8% 21.4% 0.075

Biceps tenotomy or tenodesis 59.6% 82.2% 0.029

Acromial morphology 0.412
Type I 7.1% 11.6%
Type II 71.4% 76.7%
Type III 21.4% 11.6%

Supraspinatus and infraspinatus tears 27.6% 52.2% 0.016

Subscapularis tears 10.6% 17.0% 0.348

Repairs 0.123
Side-to-side 4.3% 0.0%
Single-row 17.0% 4.3%
Double-row 61.7% 78.3%
Double-row and side-to-side 17.0% 17.4%

Anchors 0.007
Fewer than three 17.4% 2.2%
Three 39.1% 26.1%
More than three 43.5% 71.7%

*The level of significance was set at p < 0.05. †The values are given as the mean, with the 95% CI in parentheses. ‡The values are given as the
mean, with the range in parentheses. §SLAP = superior labral anterior-posterior.

TABLE II Acromial Indices and Patient Demographic
Characteristics per Study Group

Acromial Index* Age* (yr) Male Sex

Group I† 0.687 ± 0.08 60 ± 9.6 69%

Group II‡ 0.685 ± 0.11 61 ± 8.5 62%

Group III§ 0.694 ± 0.07 53 ± 9.2 71%

*The values are given as the mean and the standard deviation.
†Group I consisted of 115 patients (120 shoulders). ‡Group II
consisted of sixty-four patients (sixty-eight shoulders). §Group III
consisted of twenty-one patients (twenty-one shoulders).
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questionnaire, Short Form-12 (SF-12)25, which included SF-12 Physical
Component Summary (SF-12 PCS) and SF-12 Mental Component Summary
(SF-12 MCS). In addition, data on patient satisfaction with surgical outcome
(a 10-point visual analog scale in which 10 points denotes very satisfied and
1 point denotes very unsatisfied) were collected26,27.

Statistics
Statistical data analysis was done with use of the Statistical Package (SPSS)
version 11.0 (SPSS, Chicago, Illinois). Intraclass correlation was measured
with use of the kappa coefficient. The preoperative SF-12 PCS, SF-12 MCS,
and ASES scores were normally distributed. Comparisons of these scores
between the large acromial index group and the small acromial index group
were done with use of the independent t test. The postoperative QuickDASH,
ASES, SF-12 MCS, SF-12 PCS, and patient satisfaction scores were not nor-
mally distributed. These scores were compared between the large acromial
index group and the small acromial index group with use of the Mann-
Whitney U test. For analysis of the dichotomized variables, bivariate chi-
square tests were used.

The level of significance for statistical analysis was set at p < 0.05.

Source of Funding
There was no external funding source for this study.

Results

The measurement of the acromial index had high agree-
ment28, both for intraobserver (kappa, 0.960 [95% confi-

dence interval (CI), 0.940 to 0.984] and interobserver (kappa,
0.960 [95% CI, 0.922 to 0.979]). No significant difference in
acromial index was found between the groups; however, the
analyses lacked statistical power (Fig. 3).

All ninety-three shoulders in Group I had a full-thickness
tear of the supraspinatus tendon; in addition, thirty-seven had
a full-thickness tear of the infraspinatus tendon and thirteen
had a full-thickness tear of the subscapularis tendon. Eight of
these thirteen subscapularis tears were located in the upper
one-third of the tendon.

Seventy-six cuff repairs were performed with use of
anchors with a double-row interconnected bridging configu-
ration29. Fifteen other cuff repairs were single-row or single-
anchor repairs. Sixteen of these ninety-one cuff repairs were
performed in conjunction with side-to-side suture repair. Only
two cuff repairs were isolated side-to-side repairs. Twenty-three
shoulders underwent no treatment of the long head of the
biceps tendon, five underwent debridement, eight underwent
tenotomy, and fifty-seven underwent tenodesis.

Fig. 2

Radiographs showing examples of acromial indices for Group I (the rotator cuff tear [RCT] group) (Fig. 2-A), Group II (the osteoarthritis [OA] group) (Fig. 2-B),
and Group III (the biceps [Bic] and/or labral pathology group) (Fig. 2-C).

Fig. 3

Box plot representing the average acromial index per study group. The
horizontal line indicates the median, the box extends from the 25th to the
75th percentile, and the bars indicate the largest and smallest observed
values. RCT = rotator cuff tear group, OA = osteoarthritis group, and Bic/
Labral = bicep and/or labral pathology group.
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Five patients in Group I underwent reoperations. Two
patients had documented failure of the rotator cuff repair. The
acromial indices for these patients were 0.718 and 0.675. Both
patients had supraspinatus and infraspinatus tears, with one
also having a tear of the upper one-third of subscapularis; each
of these two patients had the initial repair performed with
a double-row construct. Both patients underwent rotator cuff
augmentation surgery at the time of revision. The other three
patients had isolated supraspinatus tears repaired with a double-
row configuration with a concomitant biceps tenodesis. The
acromial indices for these three patients were 0.691, 0.768,
and 0.731. Of these three patients, two also underwent surgical
treatment for stiffness and one had release of a suprascapular
nerve entrapment. No difference was found in the mean
acromial index between patients who required a second pro-
cedure and those who did not (0.717 compared with 0.682)
(p = 0.207).

When the acromial index was analyzed as a continuous
variable, a larger acromial index was significantly associated
(p < 0.017) with an increasing number of tendons torn. In
addition, an odds ratio showed that patients with a large
acromial index (>0.682) were 2.6 times (95% CI, 1.0 to 6.9
times) more likely to have two or more tendons torn compared
with patients with a small acromial index (£0.682). Patients in
the large acromial index group had a significantly greater (p =
0.007) number of anchors inserted to achieve repair of the tear
when compared with the small acromial index group (4.1
compared with 2.98 anchors per repair). Patients in the large
acromial index group were more likely to undergo a biceps
tenotomy or tenodesis than those in the small acromial index
group (p = 0.029). No other surgical variables (injured shoulder,
labral lesions, instability, chondral damage, acromioclavicular
morphology, subscapularis tears, coracoid impingement, repair
type [anchors, side-to-side, double row, or single row]) were
associated with acromial index size, showing homogeneity
between the groups.

Minimum two-year subjective data were obtained on
seventy-nine patients (eighty shoulders) from the study cohort
of ninety-two patients (ninety-three shoulders) for a follow-up
rate of 86%. The average subjective duration of follow-up for
these patients was 3.0 years (range, 2.0 to 5.4 years). For the

cohort as a whole, the mean ASES score significantly improved
(p < 0.001) from 59 to 93 points. At the time of the final follow-
up examination, the mean QuickDASH score was 10.4 points
(range, 0 to 54.5 points). The mean SF-12 PCS score signifi-
cantly improved (p = 0.013) from 44.7 points (range, 25 to 58
points) preoperatively to 52.7 points (range, 28 to 63 points)
postoperatively. No significant change was observed in the
SF-12 MCS score from 54.8 points (range, 30.7 to 68.4 points)
preoperatively to 54.3 points (range, 17.6 to 63.2 points)
postoperatively. Both ratings of ‘‘pain today’’ and ‘‘worst pain’’
improved significantly postoperatively (p < 0.001). The mean
score of patient satisfaction with surgical outcomes was 9.2
points on a scale of 1 to 10 points. None of the individual
surgical factors analyzed had a significant association with the
scores for QuickDASH, patient satisfaction, or SF-12 PCS.

When the acromial index size was dichotomized, a sig-
nificant difference was seen in the QuickDASH (p = 0.042) and
SF-12 PCS (p = 0.04) scores, with a trend toward diminished
patient satisfaction in the large acromial index group (p =
0.055) (Table III).

Discussion

Contrary to previously published reports, we did not find
a significant difference in the acromial index size when

patients with full-thickness rotator cuff tears were compared
with patients with intact rotator cuffs with or without osteo-
arthritis. Moreover, as has been shown in other studies, short to
intermediate-term outcomes following arthroscopic rotator
cuff repair showed significant improvement postoperatively,
with an average ASES score of 93 points. At an average follow-
up duration of three years, when compared with patients with
a small acromial index, patients with a large acromial index
had more disability as determined by means of QuickDASH,
a lower SF-12 PCS score, and more decreased satisfaction scores.
However, despite having lower scores than the small acromial
index group, the large acromial index group still achieved ex-
cellent clinical results with regard to the scores for ASES,
QuickDASH, SF-12 PCS, and patient satisfaction (Table III).

One of the strengths of this study was that it compared
patients who had full-thickness rotator cuff tears with those who
had surgically proven intact rotator cuff tears. Previous studies

TABLE III Postoperative Outcomes per Acromial Index Group with Normative Data for Each Score

Postoperative Scores
Small Acromial Index Group

(£0.682)* (points)
Large Acromial Index Group

(>0.682)* (points)
Published Normalized

Data† (points) P Value‡

ASES 93.5 (33 to 100) 91.9 (50 to 100) 92.2 ± 14.541 0.179

QuickDASH 7.4 (0 to 54) 12.9 (0 to 45) 10.10 ± 14.6842 0.042

SF-12 PCS 55.2 (37.5 to 63.6) 49.1 (27.5 to 59.4) 46.925 0.04

Patient satisfaction 9.5 (1 to 10) 8.9 (1 to 10) 9.027 (1 to 10) 0.055

*The values for the ASES, QuickDASH, SF-12 PCS, and patient satisfaction are given as the mean, with the range in parentheses. †The values for
the ASES and QuickDASH are given as the mean and the standard deviation. The value for the SF-12 PCS is given as the mean. The value for
normalized patient satisfaction is given as the median, with the range in parentheses. ‡The level of significance was set at p < 0.05.
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have relied on imaging modalities, including magnetic reso-
nance imaging (MRI) and ultrasound, to establish the compe-
tence of the rotator cuff. Although generally accurate, there is
still an error rate with any imaging modality30. Surgical assess-
ment of the integrity of the rotator cuff at the time of the index
arthroscopic surgery provided a more accurate assessment. Our
study also compared the acromial index with validated shoulder
outcome measures (ASES and QuickDASH scores), a general
health questionnaire (SF-12), and patient satisfaction with sur-
gical outcomes, and found excellent clinical results when these
measurements were compared with normalized data.

The acromial index was first introduced by Nyffeler et al.17.
In that study, lateral extension of the acromion was quantified by
measuring the acromial index. The average reported acromial
index was 0.73 in patients who had full-thickness rotator cuff
tears, 0.60 in patients who had osteoarthritis and an intact
rotator cuff, and 0.64 in normal control patients who had a
rotator cuff that was proven to be intact by means of an ul-
trasound. Therefore, Nyffeler et al. suggested an association
between a larger acromial index with rotator cuff tears and a
smaller acromial index with osteoarthritis of the shoulder. The
Nyffeler theory regarding the association of a large acromial
index and full-thickness rotator cuff tears has been supported
by multiple studies31-33. In the present study, the median acro-
mial index in our rotator cuff tear group was 0.682 and was
used as the cutoff to dichotomize the acromial index, a con-
tinuous variable, into large and small groups for ease of use in
clinical interpretation. This study shows that a group with a
large acromial index has inferior results compared with a group
with a small acromial index.

In their original study, Nyffeler et al.17 proposed a bio-
mechanical theory in which a larger lateral extension of the
acromion creates a more vertical ascending force component
of the middle deltoid. Consequently, the pressure between the
humeral head and the acromion increases, which may lead
to subacromial impingement and rotator cuff tears. A smaller
lateral extension of the acromion was theorized to result in
a more horizontal force vector for the middle deltoid and
a higher compression force between the humeral head and the
glenoid cavity, favoring the formation of osteoarthritis. In
contrast to this theory, in an MRI study of rotator cuff disease,
Baechler and Kim34 found that the percentage of the humeral
head not covered superiorly by the anterolateral acromion may
be a factor in the pathogenesis of full-thickness rotator cuff
tears. Baechler and Kim34 defined ‘‘uncoverage’’ of the humeral
head as the percentage of the humeral head not covered su-
periorly by the anterolateral acromion. They showed a signif-
icantly greater uncoverage in men with a full-thickness rotator
cuff tear as compared with those without, essentially the op-
posite conclusion of Nyffeler et al.17. Baechler and Kim theo-
rized that greater uncoverage allows hinging of the humeral
head on the anterolateral edge of the acromion during early
shoulder abduction, causing impingement of the supraspinatus
tendon between these two structures34.

Recently, the theoretical relationship between a small
acromial index and osteoarthritis was questioned in a report by

Kircher et al.35. They calculated the acromial index following
the same technique reported by Nyffeler et al.17 in three groups
of patients: those with instability, those with calcifying tendi-
nitis, and those with osteoarthritis. Kircher et al. did not report
any correlation between the acromial index and osteoarthritis.
In fact, in their analysis, patients with osteoarthritis had an
acromial index of 0.73, similar to the acromial index that
Nyffeler et al.17 found in their group of patients with a rotator
cuff tear. In addition, Kappe et al.36 reported that there was no
difference in the acromial index of patients who had calcifying
tendinitis, partial-thickness rotator cuff tears, or full-thickness
rotator cuff tears. In an evaluation of radiographs of patients
with rotator cuff tear arthropathy, Middernacht et al.37 did not
find any significant relationship between the location and/or
site of the rotator cuff tear and the acromial index.

Miyazaki et al.38 recently concluded that acromial index size
may be a predictor of rotator cuff tears in some populations, but
not in others. They found an association between a large acromial
index and rotator cuff tears in a Brazilian population, but not in a
Japanese population38. In addition, Torrens et al.39 reported that
patients in Spain with rotator cuff tears had a significantly larger
acromial index of 0.72 compared with 0.68 in patients without
cuff pathology, and that there were differences between the sexes.
Neither of these findings was significant in our study.

Combined with the findings of Kircher et al.35 and Miyazaki
et al.38, our study called into question the biomechanical theory
proposed by Nyffeler et al.17 of the association between a large
acromial index and rotator cuff disease and that between a small
acromial index and osteoarthritis. These conflicting reports
suggest that further, more sophisticated biomechanical research
may be needed to evaluate the validity of this theory.

Recently, Zumstein et al.18 reported that a higher acro-
mial index is associated with a higher rate of retearing following
open repair of massive rotator cuff tears. They also confirmed
that patients with retears have worse outcomes18. Our findings
show an increase in the number of tendons torn and a decrease
in outcome measures following rotator cuff repairs in patients
with a large lateral extension of the acromion. These inferior
outcomes were not attributable to the increase in the number
of tendons torn in the large acromial index group, as there was
no association between the number of tendons torn and our
outcome measures.

One limitation of our study was that we did not have
imaging follow-up data to assess structural integrity of the
repairs. Therefore, it was unclear if the acromial index was
associated with retears in our patients or if some other factor
was the cause of the diminished outcomes.

Arthroscopic visualization and repair of the rotator cuff
in a patient with a large acromial index is technically chal-
lenging (Fig. 4-A). One might suspect that the inferior out-
comes achieved in patients with large acromial indices were due
to less robust repairs in those patients. However, to improve ex-
posures of the repair site over time, the senior surgeon (P.J.M.)
had the assistant place a hand on the patient axilla to create a
lateral force on the proximal humerus, thereby functionally
decreasing the acromial index and restoring visualization
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(Fig. 4-B). With this technique, we believed that we had ade-
quate visualization in patients with large acromial indices and
were able to achieve comparable repairs in patients with
small acromial indices.

This study had several limitations that were inherent to
a retrospective analysis. The measurements of distances on
shoulder radiographs were certainly subject to projection er-
rors arising from patient positioning and direction of the
radiographic beam40. Intrapatient variability of preoperative
radiographs was not performed. However, the influence of
possible projection errors was limited when considering that
the acromial index is expressed as a percentage and is not
quantified in a numeric value17. Our analysis concluded that
there was no significant difference in the size of the acromial
index between our shoulder pathology groups, but the analysis
was underpowered, which seems to be a factor in many of the
recent acromial index papers. We used data from the study by
Nyffeler et al.17 to run an a priori power analysis using their
means and standard deviations and determined that thirteen
patients were needed in each group for our study to achieve
80% power. We increased our group sizes to more than double
the number of patients needed. However, our post hoc analysis
among the groups remained underpowered because of our
larger standard deviation compared with that of Nyffeler
et al.17.

We were unable to confirm a significant association be-
tween the acromial index and full-thickness rotator cuff tears.
However, we did find that in patients with full-thickness ro-
tator cuff tears, a large acromial index was associated with an

increase in the number of tendons torn and the number of
anchors required for repair. Patients with full-thickness rotator
cuff tears and high acromial indices had more disability as
recorded by the QuickDASH and poorer physical health as
measured by the SF-12 PCS composite score. Despite higher
disability scores and lower physical health scores, patients with
a rotator cuff tear and a large acromial index can still expect
excellent postoperative satisfaction and increased function
following arthroscopic rotator cuff repair.

The routine measurement of the acromial index may
assist the treating physician in preparing for the greater tech-
nical challenge of managing these patients. In addition, despite
a technically sound repair, patients with a large acromial index
can expect slightly diminished short to intermediate-term re-
sults compared with patients with a small acromial index. n
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Steadman Philippon Research Institute,
181 West Meadow Drive, Suite 1000, Vail, CO 81657
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Suite 400, Vail, CO 81657.
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Fig. 4-A Fig. 4-B

Fig. 4-A Illustration showing the technical difficulty of rotator cuff repair visualizing the ideal position for anchor placement at the articular margin (blue dot) in a
patient with a large lateral extension of the acromion (red arrow). Fig. 4-B Illustration showing the creation of an inferolateral traction force on the proximal
humerus (blue arrow) that can decrease the acromial index and restore visualization of the ideal position for anchor placement at the articular margin (blue dot).
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