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Changes of neuropathic pain in two patients 
with thoracic outlet syndrome due to 
accessory cervical rib

Cambios del dolor neuropático en dos pacientes con síndrome de 
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Abstract
Thoracic Outlet Syndrome (TOS) is a set of signs and secondary 
compression of vascular and nerve structures that make up the 
anatomical region called Thoracic Outlet (TO).1,2 The symptoms TO is 
defined as an area structural of transition between the root of the neck, 
chest apex and the beginning of the arm.3 Considering the complexity 
of the anatomical area has identified three areas in the neurovascular 
compression axis: scalene triangle, the costo-clavicular space and 
subcoracoide space; therefore, the clinical presentation depends on 
anatomical area which compresses the area TO and vascular or nervous 
structures affected.4,5,6,7

Objective: 1) Identify and review the clinical, diagnosis and medical 
treatment - surgery, 2) Perform an anatomical dissection of the brachial 
plexus adequately exploring likely sites of chronic compression.

Material and Methods: Based on 2 female patients had different 
clinical and maneuver positive Adson diagnosed and surgically 
intervened in the General Hospital of Mexico; the average age was 
28 years. The multidisciplinary team involved in the surgery included: 
neuro-anesthesiologist - thoracic surgeon and neurosurgeon. The 
micro surgical technique performed is also mentioned.

Results: Underwent decompression surgery consisted supraclavicular 
brachial plexus approach, have now evolved favorably, disappearing 
pain. In the long-term clinical follow-up have no paresis, paresthesia 
and dysesthesia, recovering their full sensory and motor functions.

Conclusions: First should be treated conservatively, if no good result 
opts for surgical treatment. Collisions indicated are two: transaxillary 
and supraclavicular. The latter is mostly recommended due to low 
morbidity and mortality according to studies. In case of recurrence 
new electromyography and nerve conduction velocity is requested.
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Resumen
El Síndrome de Salida Torácica (SST) es un conjunto de signos y síntomas 
secundarios a compresión de estructuras vasculares y nerviosas que 
componen la llamada región anatómica de la Salida Torácica (ST).1,2 

La ST se define como una zona estructural de transición entre la 
raíz del cuello, el ápice torácico y el inicio del brazo.3 Si se considera 
la complejidad del área anatómica se han identificado tres zonas de 
compresión en el eje vasculo-nervioso: El triángulo de los escalenos, 
el espacio costo-clavicular y el espacio subcoracoide, por lo tanto, la 
presentación clínica dependerá sobre cual zona anatómica comprime 
el área de ST y la estructura vascular o nerviosa afectada.4,5,6,7

Objetivo: 1) Identificar y revisar el cuadro clínico, diagnóstico y 
tratamiento médico – quirúrgico, 2) Realizar una disección anatómica 
del plexo braquial, explorando de manera adecuada los probables 
sitios de compresión crónica.

Material y Métodos: Basado en 2 pacientes femeninas que 
presentaron cuadro clínico diferente y maniobra de Adson +, 
diagnosticadas e intervenidas quirúrgicamente en el Hospital 
General de México; el promedio de edad fue de 28 años. El equipo 
multidisciplinario que participó en la cirugía incluyeron: Neuro-
anestesiólogo – Cirujano de tórax y Neurocirujano. Se menciona 
también la técnica micro quirúrgica realizada.

Resultados: Fueron sometidas a cirugía que consistió en 
descompresión del plexo braquial por abordaje supraclavicular, 
actualmente han evolucionado favorablemente, desapareciendo el 
dolor. En el seguimiento clínico a largo plazo no presentan paresias, 
parestesias ni disestesias, recuperando sus funciones motoras y 
sensitivas por completo.

Conclusiones: Primero debe tratarse conservadoramente, si no 
hay buen resultado se opta por tratamiento quirúrgico. Los abordajes 
indicados son dos: transaxilar y supraclavicular. Este último es el 
mayormente recomendado debido a la baja morbilidad y mortalidad 
según estudios realizados. En caso de recurrencias se solicita nueva 
electromiografía y velocidad de conducción nerviosa.
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Introduction

Material and Methods

The scalene triangle is the most frequent site where 
compression of the inferior trunk of the brachial 
plexus occurs. This is due to its proximity and intimate 
contact with the insertion of the scalene muscles into 
the first rib or with inter-cervical fibrous bands.8,9 In 
the costoclavicular and subcoracoid area, anatomical 
compressions generally cause symptoms related 
to vascular elements (vein - axillary artery and 
artery - subclavian vein).3 It has received different 
names throughout history: scalene syndrome, 
thoracic operculum syndrome, and thoracic gland 
syndrome.3,8,10 We present the clinical cases of two 
patients diagnosed with Thoracic Outlet Syndrome 
(TOS) secondary to an accessory cervical rib in order 
to review the clinical picture, diagnosis, and medical/
surgical treatment.

This study is based on two female patients, with an 
average age of 28 years, who presented a different 
clinical picture and a positive Adson’s sign. They 
were diagnosed and surgically treated at the 
General Hospital of Mexico. The multidisciplinary 
team that participated in the surgery included a 
neuroanesthesiologist, a thoracic surgeon, and 
a neurosurgeon. The microsurgical technique 
performed will be mentioned.

Clinical case 1

A 27-year-old female, with a history of fracture at 
the left proximal ulna and radius in 2008, treated 
conservatively. She presented normal vital signs 
and a clinical picture of one year of evolution 
characterized by cramp-like pain at the neck and 
axilla, radiating to the shoulder and right arm, with 
an intensity of 5/10 on the Visual Analogue Scale 
(VAS) of pain which is exacerbated when elevating 
the right arm, reaching 10/10 score in the VAS 
when performing physical activity and in the cold, 
decreasing with rest. It is accompanied by a lower 
temperature and paresthesias alternating with 

dysesthesia at the same thoracic limb. Neurological 
strength of 5/5 in the four extremities, normal 
tone, trophism, and coordination. Paresthesia and 
dysesthesia in the right thoracic limb at the C8-T1 
level with reflexes preserved.

When performing the general examination and 
raising the right arm, paresthesias, dysesthesia, 
and pain increased, accompanied by a decrease 
in distal pulses and a lowered temperature. 
Presented positive Adson’s sign. An AP and lateral 
x-ray of the cervical spine revealed accessory 
cervical rib on C7 on the right side, and in a simple 
CAT scan of the cervical and thoracic spine with 3D 
reconstruction, the same alteration was evident. 
A nuclear magnetic resonance of the cervical and 
dorsal spine was requested in order to be able 
to observe the blood vessels and the brachial 
plexus. Electromyography showed a reduction 
in the speed of motor conduction of the median 
nerve, with preservation of the sensory velocity; 
in addition, it is associated with a normal motor 
conduction velocity of the ulnar nerve, with loss 
of the amplitude of its sensory action potential. 
Signs of denervation in the thenar, hypothenar, 
and interosseous muscles were present. The initial 
treatment was rehabilitation service for several 
sessions, additional to medical treatment. Because 
there was no improvement, surgical intervention 
was proposed. Lab tests performed were normal.

Clinical case 2

Female, 29 years old, with no relevant history, 
attended consultation with normal vital signs. She 
presented a clinical picture of five years of evolution 
characterized by paresthesias, dysesthesias, 
and cramp pain in the left upper extremity with 
a pain score of 8/10, and occasionally 10/10, 
accompanied by weakness of the extremity on the 
same side. Neurological strength of 4/5 in the upper 
left extremity and 5/5 in the upper right extremity, 
and 5/5 in lower extremities. She also presented 
paresthesias, dysesthesia at the C8-T1 level, and 
left bicep, tricep, and brachioradialis hyporeflexia. 
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Positive Adson’s sign at the physical examination. A 
simple CAT scan of the cervical and thoracic spine 
with 3D reconstruction showed and accessory 
cervical rib at the left C7. Electromyography 
showed denervation mainly in the ulnar and median 
territory of the left side (axonotmesis). It was 
initially treated with rehabilitation in conjunction 
with medical treatment. Because it did not improve 
clinically, a surgical intervention was planned after 
normal lab results. (Figure 1)

Surgical technique

1) We started with a “golf club” incision. (Figure 
2A) The phrenic nerve was identified and isolated, 
since in the vast majority of patients an anterior 
scalenectomy is necessary to access the lower 
structures of the brachial plexus. 

2) The dissection began with the isolation of the 
superior and middle trunks. The subclavian vein and 
artery were visualized and left intact. Sometimes it 
is necessary to ligate the thyrocervical trunk. 

3) After isolating the inferior trunk, we continued 
proximally to the foramen, with 360° dissection 
of the C8-T1 roots. The objective was reached 
after Sibson’s fascia. It was essential to completely 
explore the C8-T1 zone since it allows the 
identification of possible fibrous bands that can 
cause compression. (Figure 2B) 

4) The accessory cervical rib was resected 
completely with the help of a “parrot beak” gouge or 
a Kerrison rongeur. Hemostasis was checked and a 
Penrose drain was placed while in the surgical bed. 
We closed up by planes, and, with this, the surgical 
procedure was completed. (Figure 3)

Figure  1.  A. AP x-ray of the cervical spine showing the right accessory cervical rib at C7. (Patient 1) B. PA view of a 
3D reconstruction of the left accessory cervical rib at C7. (Patient 2)

A B
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Figure  2.  A. “Golf club” incision. The posterior border of the sternocleidomastoid muscle and the superior border 
of the clavicle are considered in order to access the nerve structures located laterally to the anterior scalene 

muscle. B. Surgical exposure of the approach before resection of the accessory cervical rib.

Figure  3.  A. Right accessory cervical rib of patient number 1, measuring approximately 4 cms. B. Left accessory 
cervical rib of patient number 2, measuring approximately 5 cms.

Figure  4. A. Patient number 1, post-surgical image. B. Patient number 2, post-surgical image.

A B

A B
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Discussion

Neurogenic TOS secondary to accessory cervical 
rib is more common than vascular TOS (less 
than 10%).3,6 It predominates in females, and 
is frequently associated with an ectomorphic 
phenotype of thin women with drooping shoulders, 
and the T2 vertebra visible in a profile x-ray of the 
cervical spine.7,8 Some authors divide the clinical 
form of TOS into neurogenic and vascular.1,3 In 
turn, they divide the neurogenic TOS into true 
and disputed. In the first, the sensory and motor 
neurological signs and symptoms of C8, T1, and 
the inferior trunk allow precise localization of the 
lesion caused by bone or ligament abnormalities 
such as the accessory cervical rib.3,8 The loss of 
strength referred by patients is associated with 
loss of dexterity of the affected hand and fine 
motor control; with the passage of time, the 
picture evolves towards the objective loss of the 
intrinsic strength of the hand. Muscular atrophy 
is not present in most cases, but if it occurs, 
there is atrophy of the thenar (affectation of the 
flexor pollicis brevis is typical), hypothenar, and 
interosseous (Gilliatt-Sumner hand) muscles, and it 

Results

Both patients underwent surgery consisting 
of decompression of the brachial plexus by 
supraclavicular approach. The objective was to 
perform an anatomical dissection of the brachial 
plexus, exploring the probable sites of chronic 
compression. (Figure 4) Both patients evolved 
favorably, the pain disappeared with a current 
VAS score of 0/10. (Graph 1) In the long-term 
clinical follow-up, they did not present paresis, 
paresthesia, or dysesthesia. (Graphs 2 and 3) They 
recovered their motor and sensory functions 
completely, consulting at the rehabilitation service 
for complete recovery. A year after the surgery, 
they presented control electromyographies within 
normality without showing the characteristic pre-
surgery patterns.

can be associated with hypoesthesia or pain in ulnar 
territory.3,6 Electrophysiological studies are often 
conclusive regarding the diagnosis and location of 
the lesion. The classic pattern is characterized by a 
reduction in the motor conduction velocity of the 
median nerve at the level of the wrist, although 
with preservation of the sensory velocity; in 
addition, it is associated with a normal motor 
conduction velocity of the ulnar nerve, with loss 
of the amplitude of its sensory action potential.3,5 

On the other hand, electromyography will show 
signs of denervation in the thenar, hypothenar, and 
interosseous muscles. In the atypical or disputed 
TOS, the sensory manifestations related to pain 
and paresthesias are similar to the true neurogenic 
form but not all the motor deficit is observed. 
There is no objective loss of sensitivity; and even 
if they refer loss of strength in the hand, it does 
not have muscular atrophy and it cannot always be 
linked to a clearly demonstrable bone or ligament 
compression. The symptoms often refer to the 
inferior trunk of the brachial plexus and may extend 
to other nerve territories. Electrophysiological 
studies are not normal.2,3,5,6,8

In addition, secondary TOS to accessory cervical 
rib also presents with symptoms of pain in the 
neck/shoulder/arm and numbness of the upper 
extremity along the distribution of the nerves.1,2,6,9

In 60% of patients with TOS secondary to accessory 
cervical rib, a rigid shoulder can be seen with pain 
that originates between the thoracic spine and 
scapula and radiates up to the neck, occipital, and 
orbital areas, in rare cases.1,2,6

Complementary examinations include 
electromyography, x-rays, and computed 
tomography of the neck and cervical spine, which 
allow the identification of bone alterations such 
as cervical ribs or alterations of the first rib or 
the clavicle.3,5,10

There are diseases that can be confused with a 
TOS by accessory cervical rib, so the differential 
diagnosis is important to rule out secondary 
causes like benign or malignant tumors such as 
lung carcinoma, cervical degenerative disc disease, 
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Graph 1. Evolution of pain measured by the Visual Analog Scale after surgery.

Graph 2. Evolution of dysesthesia after surgery.

Graph 3. Evolution of paresthesias after surgery.
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amyloidosis, malignant lymphadenopathy, bone 
calluses in the clavicle or in the first rib, and carpal 
or ulnar tunnel, among others.3,4,6

The treatment for TOS depends on its clinical 
presentation and the severity of the symptoms. The 
conservative treatment seeks to correct postures 
that trigger the symptoms and strengthen the 
musculature of the shoulder girdle, which can be 
achieved with physiotherapy. When this treatment 
is indicated, 50-90% of patients are expected to 
show improvement in symptoms between three 
weeks and three months after initiation. After this 
period, if the condition persists, surgical treatment 
could be recommended to lessen pain and the 
percentage of dysesthesias and paresthesias. 
However, if distal motor symptoms are present 
from the start, such as those described in the 
true TOS (Gilliatt-Sumner hand), surgery without 
prior physiotherapy treatment is indicated.1,3 In 
the surgical approach, the supraclavicular route is 
chosen in cases with true neurogenic clinical form, 
and it is also the route of choice for the resection 

of the cervical ribs. When there is recurrence or 
lack of resolution of the symptoms in patients 
with the true neurogenic form who were already 
treated by the supraclavicular route, we opt for the 
posterior access to the brachial plexus. In contrast, 
for those individuals with the atypical form, the 
initial option is the supraclavicular approach and, 
in case of symptomatic persistence, the patient 
could be subjected to a transaxillary approach with 
resection of the first rib.1,3,6

In the case of our two patients, they had a 
positive Adson’s sign, which is not frequent in 
the TOS secondary to the accessory cervical 
rib except when the etiology is vascular. It’s 
a reason for which a good clinical history is 
necessary to perform the differential diagnosis, 
as well as the diagnostic methods such as a CAT 
scan of the cervical and thoracic spine with 3D 
reconstruction, an MRI in these particular cases 
to rule out a vascular etiology or tumor, etc., and 
an electromyography with nerve conduction 
velocity.
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Conclusions

1) Patients with brachial nerve compression by cervical rib who are in pain can be 
managed conservatively with physical therapy.2,4

2) When they have severe symptoms and conservative treatment is not effective, 
surgical decompression is indicated.1,2 The indicated approaches include transaxillary 
approach and supraclavicular approach. The latter is preferred due to the low morbidity 
and mortality reported in several studies.2,7,11

3) The literature cites that 70-80% of patients who undergo surgery show clinical 
improvement. 

4) When recognizing the recurrence of symptoms, two situations should be taken into 
consideration: 1. pseudo-recurrence due to incorrect preoperative diagnosis or choice 
of an inadequate surgical route, and 2. true recurrence due to adhesions of the anterior 
scalene muscle to the nervous tissues or perineural fibrosis.3 

5) The use of electromyography and nerve conduction velocity allows the patient to be 
evaluated for recurrent symptoms.4
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