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MR Evaluation of Tendinous Portionsin the Subscapularis M uscle

Min-Soo Shon, M .D., Kyoung-Hwan Koh, M.D., Sung-Sahn Lee, M .D., Jae Chul Yoo, M.D.

Department of Orthopaedic Surgery, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose: The purpose of this study was to document the structural features of the tendinous portions
within the non-pathologic subscapularis muscle by performing high resolution MR imaging of the shoul-
der.

Materials and Methods: Between April 2007 and May 2010, we retrospectively obtained the MR scans
of 88 consecutive young patients (88 shoulders) who were in their twenties. MRI and MR arthrography
were performed using a 3.0-T system for the evaluation of glenohumeral instability and nonspecific
shoulder pain. None of the patient in this study had any evidence of injury to the tendon or muscle belly
of the subscapularis. On MR images, we recorded the transverse length of a stout tendinous band and the
total tendinous portion of the subscapularis. In addition, we recorded the number of intramuscular tendi-
nous slips of the sushbscapularis.

Results: The mean transverse length of the tendinous band was 15.0 mm (range: 8 to 20 mm). The mean
transverse length of the total tendinous portion was 48.9 mm (range: 40 to 60 mm). The number of intra-
muscular tendinous slips on the base of the glenoid fossawas 3 in 20 (22.72%), 4 in 45 (51.14%) and 5 in
23 shoulders (26.14%). On the lateral portion, the intramuscular tendinous slips became gradually
rounder and thicker and they gave converge in the superior direction.

Conclusion: In this study, the structural features of the tendinous portions of the subscapularis on the MR
scans were identified. This will in return give good justification for the lines to be pulled during biome-
chanical stimulation and also for the surgical approach to restore the biomechanical function.
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Fig. 1. Magnetic resonance images of a 31-year-old male with left shoulder pain during motion. The subscapularis
(white arrow) can be identified easily in all MR images, including the MR arthrographic images. Magnetic resonance
images were perfomed for six sequences, fat suppressed T1-weighted (A) axial, (B) corona oblique and (C) sagittal
oblique, and T2-weighted (D) axial, (E) coronal oblique and (F) sagittal oblique.

Fig. 2. Magnetic resonance images of a 23-year-old man with right shoulder pain. The musculotendinous junction of
the subscapularis (white arrow in Figs 2-C and 2-F) was defined as the point where several intramuscular tendinous
dlips completely became a large, stout tendinous band. Sagittal oblique T2-weighted images through the shoulder
from media to lateral (A-C) and coronal oblique T2-weighted images through the shoulder from posterior to anterior
(D-F) depict the musculotendinous unit of the subscapularis.
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Fig. 3. The standard axial plane, selected for an axia image of the center level of tendinous insertion on the lesser
tuberosity. In this plane the low-signal band of the subscapularis tendon (white arrow) was clearly identified. (A) T2-
weighted axial image and (B) fat suppressed T1-weighted axial image were the selected standard axial planes. (C) T2
weighted coronal oblique and (D) T2 weighted sagittal oblique image were used to find the center level of tendinous
insertion on the lesser tuberosity. Point A indicated the just medial side of the lesser tuberosity inserted the subscapu-
laris tendon.
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Fig. 4. The length of axia line along the low-signal band of the subscapularis, corresponding to the medio-lateral
length of the tendinous portion of the subscapularis in the standard axia plane. (A) The medio-lateral length of the
large, stout tendinous band as the length between points A and B. The point B indicates an intersection between the
axial line and a corresponding line passing through the level (B) that identified the muscul otendinous junction (white
arrow) on T2-weighted sagittal oblique images. (C) Total medio-latera length of the tendinous element of the sub-
scapularis was determined by measuring the length between points A and C. The point C indicates an intersection of
the axial line and a corresponding line passing through the level (D) in which intramuscular tendinous dlips (black
arrow) was first clearly observed during tracing in the medial to lateral direction on T2-weighted sagittal oblique

images.
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Fig. 5. Intramuscular tendinous slips of the subscapularis. We recorded the number of intramuscular tendinous dlips
(black arrow) of the subscapularis (A) on the most medial plane of the glenoid fossa in the T2-weighted sagittal
oblique image and (B) the corresponding axia image.
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Fig. 6. Sagittal oblique T2-weighted images through the shoulder from medial to lateral. Note that the shapes of the
intramuscular tendinous slips of the subscapularis have undergone gradual morphologic changes. (A) On the medial
portion of the muscle, the slips were more slender and pressed flat under the muscle belly of the subscapularis and
were evenly distributed throughout the muscle. (B) On the lateral portion at the level of the glenoid fossa, the slips
were rounder and thicker, and showed superior migration within the muscle. (C) At the muscul otendinous junction,
as defined in the present study, the tendinous slip condensed completely to form a large, stout tendon band (black
arrow). At this point, the musculotendinous unit of the subscapularis was clearly divided into tendinous (black arrow)
and muscular (white curved arrow) portion. (D) The tendinous portion of the subscapularis was more condense as the

broad and flat tendon at the insertion on lesser tuberosity.
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