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Do partial rotator cuff tears cause humeral migration?
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ABSTRACT

Aim: This study aims to analyze the effect of symptomatic partial and full-thickness rotator cuff tears on humeral
migration. The hypothesis of the study was that superior humeral migration varies according to the type of rotator cuff
tear.

Methods: 80 patients who underwent arthroscopic repair between 2017 and 2021 were retrospectively evaluated.
Humerus migration directions and distances of patients in the isolated Bankart lesion (Group 1), bursal-side partial (Group
2), articular-side partial (Group 3), and full-thickness rotator cuff tear (Group 4) groups whose diagnosis was confirmed
by shoulder arthroscopic intervention MRI were recorded and evaluated.

Results: There was no significant difference between the groups according to age (p=0.295). Migration distance values
of isolated Bankart lesions (Group 1) were significantly lower in men (p<0.005). While superior migration rates were
significantly increased in full-thickness tears, they were similar in partial tears (p<0.005). The mean migration distance
was similar between groups (p=0.153).

Conclusion: Symptomatic full-thickness rotator cuff tears lead to humeral migration. Superior humeral migration was
not found to be significant in partial rotator cuff tears, regardless of bursal or articular.
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INTRODUCTION

There is no consensus among authors who study
humeral head migration as to which types of rotator
cuff tears cause humeral migration.

There are two types of rotator cuff tears: full-thickness
tears and partial tears. Bursal side and articular side
tears are two different types of partial tears based on
where they are located (1). Rotator cuff tears are more
common as people age and are generally brought on by
two mechanisms: intrinsic and extrinsic. According to
Codman and Matsen, extrinsic factors are caused by
subacromial impingement syndrome, while intrinsic
factors are caused by degenerative changes (2,3). We
also know that non-traumatic tears start as partial
tears and then return to full-thickness over time, and
then migration develops. However, we know that
partial tears occur in different etiologies (4).

Rotator cuff tears impair normal glenohumeral
biomechanics and also narrow the acromiohumeral
space (5,6). According to Weiner et al., supraspinatus
tears were the primary cause of the superior humeral
head displacement (7). The humeral head shifts
superiorly on the glenoid as a result of rotator
cuff damage, changing the biomechanics of the
glenohumeral joint (8,9). Subscapularis tendon tears
do not cause migration of the superior humerus. Even
when the subscapularis tendon is intact, rotator cuff
injuries can still result in superior humeral migration
and subacromial impingement (10). Rotator cuff
injury may result in dynamic anterosuperior instability
with loss of the coracoacromial arch and anterior
deltoid, abduction, or flexion of the shoulder (11).
Acromiohumeral distance is considered an important
measure of humeral head elevation (12). Hamada
and coworkers diagnosed radiographically significant
rotator cuff injuries using this scale and recommended
rotator cuff restoration before the acromiohumeral
space narrows (13,14).

We sought to understand how the type of rotator cuff
tear affects the humeral migration in both direction and
distance in this study, as well as whether partial rips
contribute to migration. The hypothesis of the study
was that superior humeral migration varies according
to the type of rotator cuff injury.
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PATIENTS AND METHODS

Retrospective analysis was performed on the reported
data of patients who underwent shoulder arthroscopy
between 2017 and 2021. Ethical approval was
obtained from Bolu Abant izzet Baysal University
Clinical Research Ethics Committee (2021/51) for this
retrospective study. Patients with compatible MRI and
intraoperative findings were selected for the study.
In order to support the diagnostic accuracy, there is
a period of less than 1 month between the MRI scan
times and the time of surgery. Approximately 80
patients, regardless of gender, were included in the
study. The isolated Bankart lesion group was included
in Group 1, the bursal-side partial supraspinatus injury
in Group 2, the articular-side partial supraspinatus
injury in Group 3, and the full-thickness supraspinatus
injury in Group 4.

After evaluating whether it was normally and
homogeneously distributed, humeral migration was
found to be suitable for analysis with parametric tests
as a continuous variable. The patients included in the
study were selected and divided into groups with the
help of online software called Research Randomizer
Version 4.0 (2015, Geoffrey C. Urbaniak and Scott
Plous). The median gender, age, and humeral migration
distance and direction of the patients were recorded.
Humeral migration distance was measured in the MRI
coronal section using RadiAnt application, based on the
humeral head center and glenoid center.

Exclusion criteria included patients with a history of
surgery, a history of trauma near the shoulders on the
same side, and patients diagnosed with osteoarthritis,
previous infection, autoimmune joint disease,
hemopbhilic arthritis, and pyrophosphate disease.

The categorization of rotator cuff tears was carried
out by a senior surgeon with ten years of experience
in shoulder arthroscopy and two junior physicians
employed by the same hospital. All surgeries were
carried out under general anesthesia. The patients
were allowed a 20 degrees of posterior displacement
during the procedures since they were performed in the
lateral decubitus posture, parallel to the glenoid fossa
floor. Under 70 N of longitudinal tension, the arm was
stabilized in a posture of 15 degrees of forward flexion



and 45 degrees of abduction. After the necessary
cleaning and draping, diagnosis and treatment were
performed using a 30-degree angle arthroscope and
posterior viewing portal.

MR imaging assessment

MR examinations were performed with a special
shoulder coil on the 1.5 T system (Siemens Magnetom
Symphony, Erlangen, Germany) in the supine position
with the patient's arm lying on the side of the body
in neutral rotation. Imaging protocol oblique coronal
T1l-weighted (TR/TE:600/16) and fat-suppressed
intermediate ~ (T2-weighted  (TR/TE:3000/56)),
oblique coronal T1-weighted [TR/TE:500/ 16] and
fat-suppressed intermediate (TR/TE:3000/56) and
T2-weighted axial (TR/TE:500/15, rotation angle:30)
images, field of view 18 cm in all sequences, matrix
192e384 256 and slice thickness/slice spacing 3e4/
0el mm was.

Statistical analysis

In descriptive statistics, numerical variables were
provided as mean, standard deviation, median, and
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minimum and maximum values, while categorical
variables are given as number and percentage values.
For statistical analysis, results are presented as mean
+ SD. Age distributions were compared using the
Student t-test. The Pearson chi-squared test was
used to determine whether there was a meaningful
correlation between categorical variables. To
determine if the means of two or more samples varied
from one another, the Kruskal Wallis test was utilized.
The statistical significance of the difference between
the means of independent groups was examined using
the ANOVA test. The threshold for significance was
defined as p<0.05. SPSS for Windows 24.0 (Chicago,
IL, USA) was used for all statistical analyses.

The two authors of this study assessed and measured
the MRI scans in collaboration with a professorial
radiologist specialized in musculoskeletal imaging. The
clinical and arthroscopic information of the patients
was hidden from these two observers. Humeral

migration measures were modified for MRI based
on a previous radiographic description (13-15). In
this technique, the center of the humeral head was
identified by drawing a circle fitting the humeral head.

Figure 1. Humerus migration distance values.
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The center of the glenoid cavity was identified by
drawing two perpendicular reference lines intersecting
at the humeral head center (one vertical and one
horizontal). Finally, the vertical distance from the
humeral head center to a horizontal line through the
glenoid center was measured as the superior migration
(Figure 1). The humeral migration was measured as a
positive or negative number, depending on whether
the humeral head was superior to or inferior to the
central junction point.

RESULTS

The groups’ demographic and clinical traits were
comparable (p>0.05 for all) (Table 1). Group 1 had a
lower mean age (46.6+6.8) than the other 3 groups.
The oldest group of patients (50.2+5.8) had a partial
rotator cuff injury on the articular side. Age distribution
was similar in all groups (p=0.295). Female gender
was most frequent among patients with articular side
partial rotator cuff injury (80%). Data from 80 patients
were analyzed.

In comparison to the intact group, the migration
distance was greater in the groups with bursal, articular,
and full-thickness rotator cuff tears (p>0.05, Figure 2).
According to gender, the superior migration distance
values of the intact male group were lower than the
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Figure 2. Humerus migration distance measurement.

other groups (p<0.005). However, in women, the
distance values of patients in the Bankart lesion group
were higher. While the rate of superior migration was
significantly higher (75%) in full-thickness tears, it was
similar in patients with partial tears (35%) (p<0.005)
(Figure 3). The mean migration distance was 0.07
(0.02-0.12) cm in Group 1, 0.12 (0.06-0.20) cm in
Group 2, 0.11 (0.04-0.19) cm in Group 3, and 0.10
(0.05-0.16) cm in Group 4. There was no discernible
distinction between the groups (p=0.153, Table 1).

Table 1. Demographic information and migration measurements (p value)

Isolated bankart Bursal-side (n=20)  Articular-side (n=20) | Full Thickness P
lesion (n=20) (n=20)
Age, year 46.6+6.8 49.3+5.8 50.245.8 48.3+6.5 0.295°
Gender 0.016°
Female 6 (%30) 11 (%55) 16 (%80) 12 (%60)
Male 14 (%70) 9 (%45) 4(%20) 8 (%40)
Superior/Inferior 0.003®
Superior 4 (%20) 7 (%35) 7 (%35) 15 (%75)
Inferior 16 (%80) 13 (%65) 13 (%65) 5(%25)
Distance, cm 0.07 (0.02-0.12) 0.12(0.06-0.20) 0.11(0.04-0.19) 0.10(0.05-0.16) 0.153¢

Numerical data were summarized as meanzstandard deviation or median (1st-3rd quartile), and categorical data were summarized as numbers
(percentage). *0ne-way ANOVA, "Pearson's chi-square test, “Kruskal-Wallis test
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Figure 3. Humerus migration values according to
rotator cuff tear types.

DISCUSSION

The study's key conclusion is that superior humeral
migration is not brought on by partial rotator cuff
injuries. Full-thickness supraspinatus tears are linked
to superior humeral migration, which is consistent
with the literature. In terms of gender, the migration
distance values of the intact group of males were
significantly lower than the other groups.

Sharkey and Marder revealed that the stability of the
glenohumeral joint is influenced by all of the rotator
cuffs parts in a cadaver research (5). There are many
studies on superior migration of the proximal humerus,
and it is seen with advanced rotator cuff tears (6,16-
18). The rotator cuff supplies the deltoids pulling
power, which tends to detach the humeral head from
the glenoid, and fixes the humeral head in the glenoid
to cause elevation (19). If the rotator cuff mechanism
is defective, there is no force to resist the deltoid and
migration occurs.

Patients with isolated supraspinatus tears and patients
with supraspinatus and infraspinatus tears did not
significantly differ in their humeral head elevation,
according to our research. However, individuals with
supraspinatus, infraspinatus, and subscapularis tears
had a statistically significant increase in the superior
displacement of the humeral head above the glenoid

(6).
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A limit value for migration was determined according
to the tear site in symptomatic shoulders. Tears with
an area of 175 mm? cause more migration than smaller
tears (15). Contrary to prior research, Cetinkaya et al.
discovered that isolated supraspinatus tears may allow
superior humerus migration even in the presence of an
intact subscapularis (10).

Siow et al. suggest that infraspinatus tears are
associated with the smallest acromiohumeral
distance among all rotator cuff tendons. Massive
infraspinatus tears were linked to the biggest
reduction in acromiohumeral distance (>3 mm) (20).
Additionally, compared to isolated supraspinatus
tears or a combination of tears, isolated infraspinatus
tears were linked to a smaller mean acromiohumeral
distance (20). Superior rotator cuff injuries and
therefore an undamaged subscapularis tendon do not
prevent superior humeral migration and subacromial
impingement produced by a superior rotator cuff tear,
but subscapularis tears do not induce superior humeral
migration and subacromial compression (10).

On radiography and MR, individuals treated
with partial repair exhibited considerably smaller
acromiohumeral spaces and higher upward migration
indices than patients with totally repairable tears (21).
Our study was compatible with the literature on this

subject.

Orthopedic utilizing  non-standard
radiographs to assess the acromiohumeral space were

shown by Bernhardt et al. to be neither trustworthy

surgeons

nor repeatable (22). Gravity can affect this comparison
since MR images are captured in the supine position,
but X-ray images are taken in standing and upright
position (23). Asaresult, in our research, we exclusively
employed supine MR images of the shoulder. In our
practice, these techniques are regularly applied to the
preoperative assessment of rotator cuff injuries. For
this reason, in our study, both the effect of gravity
was eliminated by using MRI and standardization was
achieved by using the same position during MRI.
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In the Park et al. research, both genders had the same
ratio of partial or full-thickness rotator cuff injuries
(21). Women are more likely than males to need
dominant arm surgery, and their rotator cuff injuries
are often smaller (24). According to the study by
Lapner et al., when the Upward migration index (UMI)
is examined, low UMI is more frequent in males, while
high UMI is more frequent in females (25). Decreased
UMI is a predictable and reliable sign of rotator cuff
tear and degeneration in the clinic (26). In our study,
the migration distance values of the healthy group of
males were significantly lower than the other groups
when grouped by gender (p<0.005).

As a result, there are many studies in the literature on
total ruptures of the infraspinatus, subscapularis, and
supraspinatus muscles, which are among the muscles
forming the rotator cuff, and the contribution of these
muscles to the migration of the acromiohumeral
distance. In our study, we evaluated supraspinatus
muscle tears as bursal side partial, articular side
partial, and full-thickness supraspinatus tears. We
demonstrated that partial rotator cuff tears do not
affect migration. We reported that full-thickness
supraspinatus tears are linked to superior humeral
migration, which is consistent with the literature.

Limitations

This study's primary flaw is the lack of MRI
comparisons at different active elevation angles. With
vigorous abduction, the degree of humeral migration
may change. Another significant restriction is the
lack of radiological information on the shoulder on
the other side. Additionally, the interval between the
onset of symptoms and operation was not tracked. An
additional limitation was the low number of patients
in the groups. Another limitation is the lack of rotator
cable integrity evaluation.

Superior humeral migration is caused by symptoms of
full-thickness rotator cuff rupture. However, superior
humeral migration distances differ significantly
according to gender. In partial rotator cuff tears,
superior humeral migration is not observed regardless
of the location.
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