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Left-sided dropped shoulder syndrome 
(DSS) can present with anterior chest 

pain that radiates to the left scapula and 
arm. Patients with atypical chest pain 
(ACP) of unknown cause (n=47) were 
investigated for left-sided DSS. Sixteen 
patients (34%) were diagnosed with left 
DSS. All the 47 patients were provided 
physiotherapy in two groups: the left 
DSS patients group (n=16) and a control 
group of 31 patients who did not show the 
criteria for the diagnosis of DSS. 

Fourteen (87.5%) patients reported a 
satisfactory improvement of the ACP after 
physiotherapy. Satisfactory improvement 
has been judged by the reduction of the 
pain intensity, duration and frequency 
according to the patient’s report. Two 
(12.5%) patients showed no satisfactory 
improvement of the ACP. The control group 
showed no beneficial effect regarding their 
ACP after physiotherapy. 

Physiotherapy aimed to strengthen the 
muscles that elevate the shoulder, could 
provide a treatment for atypical chest pain 
caused by left-sided DSS. 

Introduction
Atypical or non-anginal chest pain (ACP) is any 
chest pain that has no cardiac cause. ACP is a 
common clinical condition encountered in everyday 
cardiology practice and constitutes about half of 
the cases of chest pain presented to emergency 
departments.1-5 

The causes of this complaint are varied, and 
controversial aetiologies (musculoskeletal, 
neurological, psychological, mediastinal, pulmonary 
and gastrointestinal) have been suggested.3,4,6-9 
ACP may result from cervical root compression, 
which can be confirmed by magnetic resonance 
imaging (MRI) findings.10 

Scapular region pain is generally the initial 
symptom in cervical radiculopathy and can present 
alone before the arm or finger symptoms develop. 
The site of the pain is valuable for determining the 
localisation of the involved root.11 

Cervical radiculopathy of C7, C8 and T1 roots 
could be caused by dropped shoulder syndrome 
(DSS) (figure 1).12 Left-sided DSS is presented with 
anterior chest pain that radiates to the left scapula, 
left upper arm and could be associated with 
numbness of the arm down to the hand.

Patients and methods
There were 112 patients with ACP who fulfilled the 
inclusion criteria included in this study between 
January 2013 to October 2014. The ethics 
committee of Welfare hospital has approved the 
research proposal and every patient has signed the 

Figure 1. X-ray showing dropped shoulder 
syndrome in an 18-year-old woman
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consent form accepting the limited disclosure 
of his/her medical record according to the 
international standards of investigations on 
human subjects.

The inclusion criteria of the patients with ACP 
were:

1.	 History of chest pain with at least one  
admission to an emergency department with 
normal cardiac enzymes and troponin T. 

2.	 Aged less than 40 years, of both sexes.

3.	Non-diabetic, normotensive, nonsmoker 
and not obese (central obesity: waist 
circumference ≥102 cm male, ≥88 cm 
female).  

4.	Normal fasting blood sugar, complete 
blood count, renal function tests, lipid 
profile and thyroid function tests.

5.	Normal electrocardiogram (ECG) and stress 
ECG.

6.	Normal echocardiography.

The patients’ data were collected from 
their medical files. Diagnosis at discharge 
was: musculoskeletal (36 patients, 32%), 
gastrointestinal (13 patients, 12%), 
psychiatric (11 patients, 10%) and pulmonary 
(5 patients, 4%). The remaining 47 patients 
(42%) were labelled with ACP of unknown 
cause.  

Those 47 patients were investigated for 
left DSS as a cause of their ACP. The ACP 
was central and/or left sided, of 1–6 years’ 
duration (average of 3.2 years). Pain lasted 
for more than 2–3 hours and came in varied 
frequencies. In 36 (76.6%) patients, the 
frequency was 1–3 times a week, while in 
the other 11 (23.4%) patients, pain occurred 
1–2 times a month. In all the patients, pain 
was precipitated by heavy and/or prolonged 
manual work, and partially relieved by rest 
and over-the-counter (OTC) pain medications.

These 47 patients were sent for cervical 
plain X-ray, MRI, and electromyography/nerve 
conduction study (EMG/NC study). Single-
blinded EMG/NC study of left (biceps, deltoid, 
triceps, flexor carpi ulnaris, abductor pollicis 
brevis, abductor digiti minimi, first dorsal 
interosseous, and the paraspinal) muscles and 
(musculocutaneous, axillary, median, ulnar, 
medial and lateral antebrachial) nerves were 
performed. 

Sixteen patients (34%) were diagnosed with 
left DSS. The patients’ age was between 
19 and 39 years. Three were males and 13 
were females providing a male:female ratio 
of 1:4. Physiotherapy designed to elevate the 
shoulders was initiated for 12–16 weeks,12 
and a fortnightly evaluation of the responses 
to the exercise were recorded.

All the 47 patients were included in the 
physiotherapy in two groups. The left DSS 
patients group and a control group of 31 
patients who did not show the criteria for the 
diagnosis of DSS. 

Results 
Left DSS was found to be the cause of ACP in 
16 patients (14.3%). Three major criteria were 
used for diagnosing left DSS: shoulder pain 
that radiates to the chest, neck, left scapular 
region, and the left upper limb down to the 
hand; lateral view of cervical X-ray showing 
eight or more vertebrae (the first, second, 
and, rarely, the third dorsal vertebrae) and a 
denervation EMG pattern of the C7, C8 and 
T1 innervated muscles.12

The other 31 patients were having ACP 
without left DSS. The MRI of one patient 
(0.9%) showed a prolapsed inter-vertebral 
disc at the level of C7–T1. The symptoms of 
the patients with left DSS are summarised 
in table 1. Clinical examination showed no 
evidence of vascular disorder. Motor power 
and tone examination were normal. Other 
clinical signs in left DSS patients are shown 
in table 1. 

The cervical X-ray of DSS patients showed 
seven cervical vertebrae plus the first ± 
second thoracic vertebrae. No cervical rib 
could be detected on both sides. Neck 

muscle spasm was suggested by loss of 
normal lordosis in 12 patients (75.0%). The 
MRI and NC studies of all the patients with 
DSS were normal. Denervation EMG pattern 
was detected at left C7, C8 and T1 roots 
territories in 14 patients (87.5%), while two 
(12.5%) patients showed a denervation EMG 
pattern at left C8/T1 roots. All the patients 
showed a denervation EMG pattern of the 
lower segment of cervical paraspinal muscles 
(table 2).

Fourteen (87.5%) patients reported a 
satisfactory improvement of the ACP after 
physiotherapy. Satisfactory improvement 
has been judged by the reduction of the pain 
intensity, duration and frequency according 
to the patient’s report. Two (12.5%) patients 
showed no satisfactory improvement of the 

Table 1. Symptoms and signs of the 
dropped shoulder syndrome (DSS) 
patients

Region affected  
(left side)

Number of 
patients (%)

Referred 
pain

Scapula 14 (87.5%)

Upper limb 14 (87.5%)

Neck 13 (81.0%)

Numbness Entire hand 5 (31.3%)

Fingers IV and V 11 (68.7%)

Motor No deficit 16 (100%)

Sensory Decreased ulnar 
sensation

4 (25.0%)

Decreased median 
and ulnar sensation

12 (75.0%)

Reflexes Decreased triceps 
reflex

9 (56.3%)

Table 2. Findings of the patients’ tests 

Test Findings Number of patients (%)

Lateral cervical X-ray Loss of normal lordosis, (7+) vertebrae 12 (75.0%)

A-P cervical X-ray No cervical rib 16 (100%)

Cervical MRI No roots/spinal cord lesion 16 (100%)

EMG (denervation pattern) C7/C8/T1 roots affection 14 (87.5%)

C8/T1 roots affection 2 (12.5%)

Key: A-P = anterior-posterior; EMG = electromyography; MRI = magnetic resonance imaging
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ACP. The control group showed no beneficial 
effect regarding their ACP after physiotherapy. 

Discussion
Diagnosing the cause of a patient with ACP 
broadly as ‘neurogenic’ or ‘musculoskeletal’, 
without defining the real specific diagnosis, 
will lead, in most of the cases, to an empirical 
management approach. Most of these patients 
are treated by pain killers ± muscle relaxant, 
which is not always proved to be effective.

In this study, 14.3% of the ACP patients have 
been diagnosed with left DSS after fulfilling 
the criteria of the diagnosis.12 The neurogenic 
ACP caused by DSS has an explainable 
anatomical origin. In 2010, Mizutamari et al. 

Key messages
•	Atypical chest pain in young adults 

could be caused by lower cervical 
radiculopathy due to left-sided 
dropped shoulder syndrome

•	The diagnosis is based on history 
of chest pain with characteristic 
features of radiation, cervical plain 
X-ray and electromyography findings

•	Physiotherapy aimed at 
strengthening the muscles that lift 
the shoulders showed a satisfactory 
improvement of atypical chest pain 
in most of the patients
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demonstrated the anatomy behind the clinical 

presentations of pain in patients with C6, C7, 

C8/T1 radiculopathy.13 

The vast majority of the patients (87.5%) 

who were diagnosed with left DSS reported 

a satisfactory improvement of their pain 

after physiotherapy. Physiotherapy aimed 

to strengthen the muscles that elevate the 

shoulder, which could also affect the natural 

history of the pain-producing mechanism/s 

in the cervical spine. This indicates that left 

DSS is a rather treatable cause and should be 

considered as one of the causes of ACP •
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