OCAD Submission.
Simon Blease MD
Advanced Skeletal Imaging Partners, London UK
M. M., 51 year old Caucasian female, presented with a history of chronic lower neck pain
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Fig 1a. T2W Sagittal
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Do these scans reveal any cause for her symptoms?
Answer:
The conventional T2/T2* sagittal and axial scans show a rather increased cervical lordosis but no other structural abnormality. The coronal STIR sequence(1c) demonstrates an area of soft tissue oedema (dashed arrow) lying between the superomedial corner of the left scapula (solid arrow) and the posterior margin of the left second rib (open arrow).
[image: ]
This patient presented with a chronic history of lower neck pain. Initial MRI investigation (at an outside centre) of the Cervical Spine to evaluate the C5/6 and C6/7 discs was performed using conventional T1 and T2 weighted sequences in sagittal and axial planes. These showed no abnormality so the patient was referred to a specialist spinal unit for further evaluation. A follow up study was performed which included Coronal STIR imaging, a mandatory sequence in all spinal imaging at that centre. A diagnosis of superomedial scapular impingement was made. The patient underwent ultrasound guided diagnostic injection of local anaesthetic to the deep surface of the superomedial corner of the scapula. This produced immediate improvement in the symptoms of chronic deep basal neck pain. In view of this the patient was referred for physiotherapy assessment of scapulothoracic rhythm. This was found to be disordered and there was fair response to targeted physiotherapy. Symptoms were further diminished by ultrasound guided injections of triamcinolone into the abnormal tissues.




Supero-Medial Scapular Impingement Syndrome (SUMSIS)
Humans have evolved from quadrupeds and share the characteristics of 2 pairs of mobile limbs attached to a strong, relatively fixed central core or trunk. The movement of these limbs is controlled and constrained by a combination articular and soft tissue structures that permit function relative to the needs of the animal. 
In humans, the posterior, or lower, limbs provide the primary function of locomotion. They are controlled by powerful muscle groups and a tight fitting articular attachment to the trunk. In certain circumstances, this arrangement can result in interference between the limb and trunk, a condition known as impingement. Specifically, the gap between the proximal femur and the ischial tuberosity may reduce to produce impingement on the interposed Quadratus Femoris muscle resulting in pain, usually described by the patient as deep seated hip or buttock pain. This condition is known as Ischiofemoral Impingement and was first reported in the imaging literature by Miriam Bredella and colleagues in 2008 (1). The MRI appearances were fully described by the same group in 2009(2) and consist of a narrowed space between the lesser trochanter of the femur and the ischial tuberosity with oedema and/or atrophy of the interposed Quadratus Femoris muscle. In the 13 years since publication, the condition may still be overlooked but can be treated by injection, physiotherapy or surgical transposition of the lesser trochanter.
The anterior or upper limbs have evolved for much more complex tasks such as climbing, lifting and manipulation. These require a much greater range of movement and fine motor control compared to the lower limbs. Consequently, the anatomical restraints are much lower and much more emphasis is placed on fine control of multiple muscle groups to achieve function. Under normal circumstances, opportunities for true impingement are much reduced compared to the lower limb. The main anchor for the upper limb to the trunk is the Scapula. This large flat bone has a wide range of movement against the posterolateral thoracic wall. This is controlled by multiple muscles working in concert to provide smooth and accurate movement, a cohesive action described as Scapulo-thoracic Rhythm. Should this rhythm become disturbed, the scapula can start to impinge against the thoracic wall resulting in local pain, crepitus and inflammation which may have a characteristic presentation of Snapping Scapula. This condition is usually ascribed to bursitis in an inflamed scapulothoracic bursa. In the case of superomedial scapular impingement, this is likely to be the infraserratus bursa which lies deep to serratus anterior
[image: Image result for scapulothoracic impingement]Diagram taken from: Ultrasound‐Guided Therapeutic Scapulothoracic Interval Injections
William R. Walter MD Christopher J. Burke MBChB Ronald S. Adler MD, PhD
Journal of Ultrasound Medicine 38:7 1899-1906


 MRI findings of Snapping Scapula have been reported in the literature by Morita et al (3) and Gunes et al (4) in 2017. [image: Fig. 2 Case 1: fat-suppressed proton density-weighted images showed a high-intensity between the serratus anterior and the subscapularis at the superior region of the medial border of the scapula (arrows)]
Images from:  MRI for the diagnosis of scapular dyskinesis: A report of two cases.
Morita, w et al, Skeletal Radiology 46, 249-252(2017) https://link.springer.com/journal/256
[image: Figure 3. Coronal STIR (A, B) and oblique sagittal fat-saturated T2-weighted (C) MR images show edema-like signal (solid arrows, A and C) within the right serratus anterior muscle between the scapula and ribs, and supraserratus bursitis (open arrows, B and C) between the serratus anterior and subscapularis muscles.]
Images from:   Magnetic Resonance Imaging (MRI) of Snapping Scapula in a 10-Year-Old Boy
Gunes, A et al, Pol J Radiol, 2017; 82: 685-687

These demonstrated oedema in the muscles and bursae of the posterior chest wall deep to the medial border of the scapula. These findings were made during evaluation of Snapping Scapula syndrome. However, just as ischiofemoral impingment may masquerade as hip pain, so may scapulothoracic impingement masquerade as neck pain. This is especially the case if the impingement is primarily at the superomedial corner of the scapula where pain my radiate into the adjacent lower cervical region. Although part of a wider category of Snapping Scapula Syndrome, this is the first description of scapulothoracic impingement (SuMSIS) MRI findings in the context of investigation of neck pain.
Take Home Message: 
Causes of spinal pain cannot be fully elucidated without a fat suppressed sequence in the coronal plane. This should be mandatory for all spinal levels. In the cervical spine this sequence allows a preliminary view of the brachial plexus, the lung apices and the paraspinal musculature all of which may contribute to deep basal neck pain or brachalgia. Conventional T1 and T2 weighted sequences to exclude structural causes of neck pain will miss potential diagnoses which can be significant or easily treatable. Supero-Medial Scapular Impingement Syndrome (SuMSIS) may be an important, simply treatable cause of pain which should always be considered and searched for in neck pain referrals.

References:
1. Patti JW, Ouellette H, Bredella MA, Torriani M. Impingement of lesser trochanter on ischium as a potential cause for hip pain. Skeletal Radiol 2008; 37:939-941
2. Martin Torriani, Silvio C. L. Souto, Bijoy J. Thomas, Hugue Ouellette and Miriam A. Bredella.  Ischiofemoral Impingement Syndrome: An Entity With Hip Pain and Abnormalities of the Quadratus Femoris Muscle 
American Journal of Roentgenology. 2009;193: 186-190.

3. Morita, W, Nozaki, T, Tasaki, A.  MRI for the diagnosis of scapular dyskinesis: a report of two cases. Skeletal Radiology 46, 249-252(2017) https://link.springer.com/journal/256
4. Gunes, A, Tuzun Firat, Aydingoz, U. Magnetic Resonance Imaging (MRI) of Snapping Scapula in a 10 year old  boy. Pol J Radiol, 2017; 82:685-687

image4.jpeg
Pectoralis major

Serratus
anterior

Supraserratus
bursa

Infraserratus

Subscapularis

Trapezoid
Trapezius bursa





image5.png




image6.png




image1.jpeg




image2.jpeg




image3.jpeg




