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ABSTRACT... Introduction: Thoracic outlet syndrome represents a variety of symptoms ranging 
from neurogenic to vascular. The thoracic outlet syndrome considered as a disputed disorder 
and management and diagnosis need special attention. Objective: The present study was 
done with the objective was to observe association of thoracic outlet syndrome with cervical rib 
and  the   treatment  and diagnosis options given to the patients once they present in the OPD. 
Study Design: Observational. Sampling: Convenience. Duration: January 2015-2017 January. 
Materials and methods: In this study the cervical rib was present in 3 males out of 58 cases. 
In females 8 had cervical rib out of 150 cases. Results: Out of eleven patients only six were 
advised surgical excision to relieve symptoms of thoracic outlet syndrome. Analgesics were also 
prescribed to all patients. The second category who did not have cervical rib nerve conduction 
studies were advised to only 12 males and 10 females. In our study patients presenting with 
numbness or and any vascular complaint only 11 cases had cervical rib. The treatment advised 
for relieving symptoms was surgical in only six patients and analgesics in all cases. The 
treatment for patients without cervical rib was analgesics and nerve conduction was advised 
only in 22 patients. Conclusion: The diagnosis and management of TOS is a combination of 
neurophysiological testing and clinical examination outcomes. The use of advanced techniques 
can lead to better patient management in our hospitals.
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INTRODUCTION
Thoracic outlet syndrome represents a variety of 
symptoms ranging from neurogenic to vascular.1 
Compression of neurovascular structures in 
interscalene triangle is the most known cause but 
it is a disputed definition and venous causes are 
also included now.2 Diagnosing and managing 
TOS can be challenging because the symptoms 
vary greatly amongst patients with the disorder.3 
Many studies show a dispute in diagnosis of the 
syndrome as whether the predominant type is 
neurogenic or vascular. Also the referral of the 
patients to the neurosurgeon, general surgeons 
or medical specialist is still controversial.4,5

In Pakistan this syndrome is increasing. Mostly 
women present with complaints and the syndrome 
is also common in females in western population.6 
Most women present with numbness in upper limb 

or with pain n hand muscles.7 Some may present 
with neck pain. These sympto12 ms become 
worse on doing physical activities.8 Some may 
complain of pain radiating in the submandibular 
region and heaviness in the shoulder region.9 The 
commonest cause associated with thoracic outlet 
syndrome in our country is cervical rib. Cervical 
rib is a common congenital condition.10 A cervical 
rib usually takes origin from the anterior tubercle 
of the transverse process of the seventh cervical 
vertebra. It may have a free anterior end, may be 
connected to the first rib by a fibrous band, or 
may articulate with the first rib. There are several 
presentations of the cervical rib.11 It can be a 
floating rib, connected to first rib through a fibrous 
tissue or it may form a joint with first rib.It is most 
commonly on the right side but can be present 
on the left side. Sometimes it occurs bilaterally. It 
remains unnoticed in some individuals butit can 
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cause pressure on the lower trunk of the brachial 
plexus in some patients, producing numbness 
down the medial side of the forearm and hand13. 
In extreme cases wasting of the small muscles 
of the hand is reported. It can also compress 
subclavian artery and interfere with the circulation 
of arm and forearm.14

The neurovascular bundle may be compressed at 
costoclavicular space, interscalene triangle, and 
insertion of the pectoralis minor into the coracoid 
process.15 The involvement of nerves is reported 
more frequently as compared to vascular and 
vinous involvement.16 The rare presentations 
which might be fatal are cerebral infarcts and 
myocardial infarctions due to the occlusion of 
subclavian artery. Transient ischemic attacks also 
occur and serve to diagnose the cervical rib for 
the first time.17

A chest X-ray and X-ray of neck can help to 
diagnose thoracic outlet syndrome. A thorough 
neurological examination and history is required 
to diagnose the thoracic outlet syndrome. Other 
tests including an MRI scan or CT scan.4 Special 
tests called nerve conduction studies may 
sometimes be suggested.7 In our country the 
surgical options used to relieve the symptoms 
associated with TOS are minimal The thoracic 
outlet syndrome considered as a disputed 
disorder and management and diagnosis need 
special attention. The present study was done 
with the objective was to observe association of 
thoracic outlet syndrome with cervical rib and 
the treatment and diagnosis options given to the 

patients once they present in the OPD.

MATERIALS AND METHOD
This observational study was done in private 
radiology clinics of Rawalpindi and Islamabad. 
Patients who were referred by the doctors with 
complaint of numbness upper limb coming to 
their clinics for X-RAY chest were included in the 
study. The patients with severe thoracic trauma 
were excluded from the study. These X-Rays were 
consulted with a radiologist to detect cervical rib. 
The duration of study was from January 2015-
2017 January. The patients of any gender and 
age groups from 12 to fort years were included in 
the study. Sampling was convenience sampling. 
The sample size was 208 patients. The contact 
numbers of patients were taken. They were 
contacted when they again visited their doctors 
and interviewed about the treatment prescribed 
to them.

RESULTS
The study comprised 208 patients. 150 were 
female and 58 were male patients. The overall 
mean age was 20.9± 5.1 years. In this study 
the cervical rib was present in 3 males out of 
58 cases (Fgure-1). In females 8 had cervical 
rib out of 150cases (Fgure-2). Out of eleven 
patients only six were advised surgical excision 
to relieve symptoms of thoracic outlet syndrome. 
Analgesics were also prescribed to all patients. 
The second category who did not have cervical 
rib nerve conduction studies were advised to only 
12 males and 10 females (Table-I).

Gender Cervical 
rib

Complaints Treatment advised to 
those who had cervical rib

Treatment advised to those who did 
not have cervical rib

numbness down 
the medial side of 
the forearm and 

hand

Surgical 
excision of 

first rib
N=11

analgesics Analgesics/anxiolytics
N=198

nerve 
conduction 

studies

 Male (58) 3 50 3 3 50 12

Female(150) 8 150 3 8 150 10

Table-I. Cervical rib and associated symptoms
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DISCUSSION 
Thoracic outlet syndrome may not present with all 
its components in one patient. These symptoms 
require a careful and detailed medical history 
and physical examination are the most important 
diagnostic tools for proper identification of TOS. 
Electromyography, nerve conduction studies, 
and imaging of the cervical spine and the chest 
also can provide helpful information regarding 
diagnosis.18 Some might have vascular complaints 
and sometimes the neurogenic components may 
predominate.19 The literature shows the cause of 
these symptoms to be cervical rib, cervical disc 
protrusion, disc prolapse, Fracture of the clavicle 
can cause compression by bone fragments, 
excessive callus, inflammatory disease including 
rheumatoid arthritis, fibromyalgia and disorders 
of posture such as kyphosis and scoliosis.20,21,22 
The literature also shows that the commonest 
cause might be cervical rib. So it is customary to 

advisechest X-RAY to every patient with pain and 
numbness to rule out the cause. The management 
of thoracic outlet syndrome is overlooked in our 
country. Mostly the symptoms are labelled as 
psychological or emotional andanalgesics or 
anxiolytics are prescribed. In our study patients 
presenting with numbness or and any vascular 
complaint only 11 cases had cervical rib (Table-I). 
The treatment advised for relieving symptoms 
was surgical in only six patients and anaelgesics 
in all cases. The treatment for patients without 
cervical rib was analgesics and nerve conduction 
was advised only in 22 patients.

Diagnosis and management options are limited 
in Pakistan. The extensive surgical procedures, 
failure rate and cost of operation might be a 
cause. But mostly the doctor’s do not perform 
thorough clinical examination to rule out other 
causes. The conservative management like 
analgesics prescription is practiced all over 
the country. In our study the analgesics were 
prescribed to almost every patient. Prescribing 
analgesics in cases where no abnormality 
is detected on X-RAY is justified but in cases 
diagnosed with cervical rib the best option should 
have been surgical. Management of TOS with 
cervical rib is surgical in most parts of the world. 
While diagnosing cervical rib other associated 
anomalies have also been discovered. Bifid rib 
is seen in 1% of the population, more commonly 
in females, and occurs more frequently on the 
right side than on the left.22 Hypo plastic (short) 
and defective (interruption) ribs are one of the 
least common structural congenital abnormalities 
of the ribs.23 Sternal variations and anomalies 
like suprasternal bone, suprasternal tubercle, 
complete manubriosternal fusion, complete 
steno xiphoidal fusion and double-ended xiphoid 
process have been also reported in literature.24,25 
Surgical corrections have also been reported in 
previous literature. In one study it was seen that in 
only six patients were advised surgical treatment. 
Literature reports that in west during the last five 
years, more than fifty operations were performed 
for abnormal ribs that produced symptoms of 
TOS.26 Neurogenic TOS was relieved in most 
of thecases through surgical interventions. 
Indications for surgery were disabling pain 

Figure-1. Right cervical rib

Figure-2. Bilateral rudimentary cervical rib
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and paraesthesia and failure to respond to 
conservative treatment.27 Different approaches 
have also beendiscovered. These include middles 
calenectomy, transaxillary first rib resection, and 
combined supraclavicular scalenectomy and first 
rib resection.28 Complete resection of the first rib 
and the most careful removal of all fibro-muscular 
structures affecting the artery, vein and brachial 
plexus are of importance to the result of the 
operation.29,30

In our study nerve conduction studies were also 
advised in only 22 of the cases (Table-I). Role of 
nerve conduction studies is important not only 
to 22 of the cases. Many studies show that the 
nerve conduction studies are of help to diagnose 
other nerve associated problem like carpal 
tunnel syndrome and ulnar nerve entrapment.31 
Diabetic neuropathies can also be ruled out 
through the nerve conduction studies.32 Using 
surgical approach the symptoms are relieved 
ad feedback of patients is good.29 In our country 
Doppler ultrasound and angiography which are 
best for diagnosing arterial TOS do not have a 
place in diagnosis.4

CONCLUSION
The diagnosis and management of TOS is 
a combination of neurophysiological testing 
and clinical examination outcomes. The use of 
advanced techniques can lead to better patient 
management in our hospitals.
Copyright© 30 Dec, 2017. 
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