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Early Detection of Glenohumeral Subluxation 
İnme Sonrası Hemiplejik Omuzların Yatak Başı Değerlendirilmesinde  
El Tipi Taşınabilir Ultrasonun Kullanılması:  
Glenohumeral Subluksasyonun Erken Tespiti 
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ABS TRACT Handheld ultrasound devices has enabled more practical 
scanning in various environments and conditions for all physicians. 
Bedside ultrasonography may facilitate early diagnosis and ease of fol-
low-up especially in patients with restricted mobility. Early detection 
and effective treatment of shoulder subluxation in post-stroke patients 
may contribute the recovery process. 

ÖZET Elde taşınabilir ultrason cihazları, tüm hekimler için çeşitli 
ortam ve koşullarda daha pratik tarama yapılmasına olanak sağlamış-
tır. Yatak başı ultrasonografi, özellikle hareket kısıtlılığı olan hasta-
larda erken tanı ve takip kolaylığı sağlayabilir. İnme sonrası hastalarda 
da omuz subluksasyonunun erken tespiti ve etkili tedavisi iyileşme sü-
recine katkıda bulunabilir.
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The role of ultrasound (US) imaging in the di-
agnosis and treatment of musculoskeletal disorders is 
now better known by physicians. In recent years, 
portable US devices have become more popular and 
have reached daily practice. The recent development 
of wireless US transducers has led to more practical 
scanning in various environments and conditions.1 In 
this context, this letter aims to address the role of 
handheld US in the bedside evaluation of poststroke 
patients with shoulder subluxation.  

Hemiplegic shoulder subluxation after stroke is 
seen between 17% and 84%. The development of 
shoulder subluxation occurs mostly during the first 3 

weeks of hemiplegia. The incidence increases in pa-
tients with flaccid hemiplegia and patients with 
greater motor impairment.2 Since shoulder subluxa-
tion may affect the rehabilitation process, it is rec-
ommended to detect it as early as possible and treat it 
effectively. Various methods have been developed to 
measure shoulder subluxation in hemiplegia. Clini-
cal and radiologic methods are currently used to eval-
uate glenohumoral subluxation. The clinical methods 
can be applied quickly and do not require equipment, 
but they lack the ability to detect minor subluxation 
early (differences of <5 mm) and are subjective. Ra-
diography provides an objective measurement, but 
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patients are exposed to radiation. Since it is shot in a 
single plane, it is insufficient to evaluate variations.3 
Magnetic resonance imaging (MRI) allows for mul-
tiplanar imaging in anatomic planes, but it is difficult 
to perform shoulder in stroke patients with hemiple-
gia because of the limited and intolerable positioning 
of the patients. The patients may have difficulty in 
maintaining the required supine and neutral position 
during MRI.4 Ultrasonography is another diagnostic 
tool to quantify the degree of shoulder subluxation in 
poststroke hemiplegia.5 Sonography, especially with 
wireless devices, provides quick and real-time imag-
ing by easily positioning the patient at the bedside. 

The method utilizes the measurement of acromion-
greater tuberosity (AGT) distance (mm) for the as-
sessment of subluxation. While the patient is in a 
sitting position with both hips and knees flexed to 90 
degrees and feet flat on the floor, the shoulder is 
placed in neutral, the elbow is flexed, and the fore-
arm is pronated. Without supporting the elbow joint 
itself, the forearms rest on a pillow placed on the pa-
tient’s lap. Once in this position, the US image cap-
turing the lateral border of the acromion and the 
superior part of the greater tuberosity of the humerus 
is frozen and the distance between these two bony 
reference points is measured (Figure 1).6 The asym-

FIGURE 1: A) Bedside position of patients for ultrasonographic measurements of AGT distance; B) Coronal superiolateral B-scan of both shoulders showing AGT distance 
between the lateral border of the acromion  and the nearest superior margin of the greater tuberosity. AGT difference between affected (24.71 mm) and unaffected shoul-
der (21.42 mm) is 3.29 mm (>2 mm), indicating subluxation.  
AGT: Acromion-greater tuberosity. 
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metry of the cut-off value ≥2 mm between affected 
and unaffected shoulders suggests minor subluxa-
tion.3 The measurements of AGT distance demon-
strated good intra-rater and inter-rater reliability 
among stroke patients.7 Soft tissue alterations asso-
ciated with the subluxation can also be detected si-
multaneously with ultrasonography.8 

Modern handheld US devices are contributing to 
making bedside US evaluation a practice available to 
all physicians. Bedside US may facilitate early diag-
nosis and ease of follow-up especially in patients with 
restricted mobility. Due to its easy application and di-
agnostic reliability, wireless US machines can repre-
sent a valuable imaging method for the primary 
assessment of hemiplegic shoulder findings. 
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