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ABSTRACT

Objective:

To evaluate the results of cervical rib excision or scalenotomy to relieve the symptoms of
thoracic outlet syndrome without excision of the first rib through supraclavicular surgical
approach.

Design:
Retrospective observational descriptive study.

Place and duration:
Department of Thoracic Surgery Postgraduate Medical Institute, Govt: Lady Reading
Hospital Peshawar from July 2003 to June 2007.

Material and Methods:

Detail scrutiny of the clinical record of patients who underwent cervical rib excision or
scalenotomy through supraclavicular approach was carried out. The results of the
procedure were analyzed in terms of clinical improvement in the symptoms of TOS.
Negativity of the clinical tests were noted which were positive pre operatively. The
usefulness of the supraclavicular approach for the excision of cervical rib or scalenotomy
without excision of the first rib was also noted.

Results:

A total of 30 patients underwent the procedure during the last 4 years. 19(63.3%) patients
underwent cervical rib excision and 11(36.6%} patients had scalenotomy. The minimum
follow up was 6 month. At 3 months follow up, 21(70%) of patients had complete
resolution of the symptoms with return to normal routine work. 5(16.6%) patients had
moderate improvement in their symptoms with more decrease in pain and need for
medication. One patient had little improvement. At 6 months follow up no recurrence of
symptoms had occurred. 3 patients lost to follow up including one with bilateral disease.
3(10%) post operative complications occurred. One had haematoma in the wound which
responded to local drainage while 2 patients had minor wound infections which were
treated conservatively. There was no mortality.

Conclusion:

Cervical rib excision or scalenotomy is sufficient to relieve the symptoms of TOS without
excision of the first rib. Supraclavicular incision is an easy and appropriate approach to
excision of cervical rib or scalenotomy.
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Introduction:

Thoracic outlet syndrome (TOS) is a clinical condition which results from compression of
the lower roots of brachial plexus and/or the subclavian vessels. Its true incidence is not
known, but has been suggested as occurring in less then 1% of population®. The
neurological symptoms are more common then the vascular symptoms. They occur in
about 90% of cases 2 **. The vascular symptoms usually consist of hand ischemia,
transient ischemic attacks, and hand edema during arm hyper abduction and arm
claudication °. The neurological symptoms includes pain and paraesthesia which occurs in
95 % of cases while the remaining 10% have motor weakness or atrophy of the hypothener
and interosseous muscles on the ulner side of the hand ®. There may also be tenderness in
the supraclavicular fossa in some of the cases ’. The diagnosis of TOS is usually clinical
and is supported by radiography to reveal cervical rib or anomalous first rib. The vascular
sequele are supported by angiography, venography or vascular ultrasonography 8. The
surgical decompression of TOS is achieved by resection of the cervical rib, if present,
resection of the first rib or by scalenotomy through supraclavicular approach *° or through
transaxillary approach *°. Supraclavicular approach provides an easy access to the cervical
rib excision, scalenotomy or excision of any bony prominence causing TOS and for
microsurgical neurovascular decompression without first rib resection*! *4 3
This study reviewed the outcome of cervical rib excision or scalenotomy without the
excision of first rib and the supraclavicular approach to relieve the symptoms of TOS over
a period of 4 years.



Material and Methods:

This is a retrospective analysis carried out in the department of thoracic surgery
Postgraduate Medical Institute, Lady Reading Hospital Peshawar. Patients were operated
for the symptoms of TOS between July 2003 and June 2007. Clinical details of 30 patients
who underwent surgery through supraclavicular approach for the excision of cervical rib or
scalenotomy were studied. The variables included were age, sex, side involved, duration of
symptoms, predominant and associated symptoms, procedure performed and their outcome
at follow up were all recorded in the data base.

Symptoms were classified as neurological, vascular or combination of these. The diagnosis
of TOS was based upon the clinical symptoms including tender supraclavicular fossa along
with radiological findings. The clinical tests included Adson test, arm claudication test and
costoclavicular test. Clinical symptoms with any one of the test as positive were taken as
diagnostic of TOS and included in the study. Patients with negative diagnostic test and
those with peripheral nerve injuries were excluded from the study.

The operative procedure consisted of supraclavicular approach in all patients and excision
of cervical rib, if present or scalenotomy if no rib was found or scalenous anterior found
having fibrous band.



Results:

Out of total 30 patients, 22(73.3%) were females and 8(26.7%) males. Age ranged from 22
years to 49 years with mean age of 33.2 years. 16(53.3) patients had right side involved
while 11(36.7%) patients had left side involvement while 3(10%) had bilateral
involvement. Duration of symptoms ranged from 2 years to 15 years with mean duration of
symptoms of 4.2 years (table no 1). 22(73.3%) patients had predominantly neurological
symptoms, 3(10%) had purely vascular while 5(16.7%) patients had combination of these
(table no 2). 19(63.3%) patients had cervical rib excision while in 11(36.7%) patients
scalenotomy was performed. Those patients with bilateral disease, the contra lateral side
was operated 3 months and 5 months later from the first operation in 2 patients while one
patient lost to follow up.

3 post operative complications occurred including one haematoma which was drained and
2 minor wound infections which responded to conservative management. 3 patients lost to
follow up including one with bilateral cervical ribs in whom the most symptomatic side
was operated. Minimum follow up of the remaining patients was 6 months. At review, 3
months after surgery 21(70%) patients had complete symptomatic improvement with return
to normal routine work. 5(16.7%) patients had moderate improvement with marked
decrease in pain and the need for medication. This group also included 1 patient with
vascular and 2 with combined symptoms. One (3.3%) patient had little improvement in his
symptoms (table no 3). This was the patient with predominantly vascular symptoms. At 6
months after surgery no recurrence of symptoms had occurred in our series.



Discussion:

Thoracic outlet syndrome (TOS) is a symptom complex caused by compression of the
neurovascular structures at the thoracic inlet. It usually affects young people mostly females*
In our study most of the patients were young females, constituting about two third of our study
patients. They had predominantly neurological symptoms as this is the most common
symptoms encountered® > *.

A small group of patients have predominantly vascular symptoms or the combination of the
two™ >. In our series, they constituted 10% and 16.7% of the patients respectively. There is no
single satisfactory diagnostic tool for TOS and like wise does not have a gold standard surgical
approach®?. Different approaches have been applied by different author achieving variable
results *#10111213 1n our series, all the patients had scalenotomy or cervical rib excision
without excision of the first rib through supraclavicular incision. It is an easy approach
providing sufficient excess to the structures of the brachial plexus, subclavian vessels, scalene
muscles, the first rib & cervical rib™* giving comparable & satisfactory results**°.

The presence of cervical rib as the cause of symptoms of TOS is variable. A UK based study
has mentioned that it was present in 25-100% of cases ** *> A US series has reported 20%
incidence * . In our series it was present in 63.3% of patients. The high incidence of cervical
rib in our series was probably due to the fact that they were referred to us only when
radiological abnormality was found. This also reflect the prolong duration of symptoms before
they were referred to surgery in our study as well as by others *> "

Surgery gives complete resolution of symptoms and return to normal routine activities in 68-
100% of cases™"***® In our series 70% of the patients were able to achieve their goal and
return to normal routine work within 6 months of follow-up. 16.7% patients had moderate
improvement in their symptoms with marked decrease in pain and the need for medication.
Only one patient had little symptomatic improvement. Post operative complication like minor
wound infection or major complication like pneumothorax or major vascular injury can occur ®
In our series, no major complications occurred. 2 wound infections were managed
conservatively and one haematoma formation was drained successfully.

We did not receive any recurrent case of TOS in our study as it is reported in a series with
prolong follow-up®. This may be due to small number of patients and short duration of follow-
up.

We found excision of the cervical rib or scalenotomy without the excision of the first rib as
sufficient to alleviate the symptoms of TOS. The supraclavicular incision was an easy & better
approach to access these structures & give cosmetically acceptable scar.



Conclusion:

Supraclavicular approach is safe and easy approach to excision of cervical rib or
scalenotomy. Excision of cervical rib or scalenotomy alone is sufficient to relieve
symptoms of TOS without the excision of first rib.
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Tableno 1

Demographic Features n =30

Feature No of pts (%)
Females 22(73.3)
Males 8(19.5)

Mean Age 31.5 years
Right side 16(53.3)
Left side 11(36.6)
Bilateral 3(10)

Mean duration of symptoms 4.2 years

“Table no 2

Symptomotoloqy

Sypmtoms No of pts (%)
Neurological 22(73.3)
Vascular 3(10)
Combination 5(16.6)

Table no 3

Results of surgery

Feature No of pts (%)
Improvement 21(70)
Moderate Improvement 5(16.6)

Little Improvement 1(3.3)

Lost to follow up 3(10)



