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Introduction: 
Thoracic outlet surgery is performed to relieve either neurogenic 
or vascular compression. Compression at the superior aspect 
of the thorax due to multiple etiologies to include: cervical rib, 
scalenus anticus, costoclavicular, hyper abduction and first rib 
syndromes.  In an early series of 60 patients Urschel and colleagues 
reported that 36 patients who had their first rib resected showed 
improvement in symptoms, 5 had fair results and 2 no relief. The 
only reported complication in this series was two pneumothoacies 
[1].  No mention was made to iatrogenic second rib resection or 
other vascular complications.  Urschel completed an extensive 
analysis of his 50 year experience with thoracic outlet surgery.  He 
found in his series of 2,305 patients that 22 had iatrogenic second 
rib resections, requiring reoperation to remove the first rib[2]. This 
paper will utilize an illustrative case to alert the thoracic surgeon 
to this most unusual complication, the iatrogenic removal of the 
second rib instead of the first in a supraclavicular approach for 
the treatment of thoracic outlet syndrome. Recommendations 
for intraoperative strategies as well as radiological imaging are 
illustrated to further assist the thoracic surgeon in preventing this 
rare iatrogenic complication. 

Illustrative Case: 
A 57 year old woman was referred to the University Thoracic 
Clinic with a diagnosis for right subclavian vein thrombosis: 
Paget-Schroetter disease.  She had undergone subclavian vein 
thrombolysis and venous balloon angioplasty.  There was concern 
for narrowing at the thoracic outlet.  Subsequently she was brought 
to the operating room and via a standard right supraclavicular 
approach.  The scalenus anticus muscles were divided off of the 
first rib. The first rib was identified and resected.  The wound 
was closed with absorbable sutures and the patient was extubated 
and transferred to the recovery room.  In the recovery room a 
postoperative chest x-ray was reported as no pneumothorax, status 
post rib resection.  She had de-compression of her arm edema 
and full neuromuscular function of the right upper extremity. The 
final pathology report read rib resection.  The patient was seen 
in post-operative follow up, she did complaint of muscle spasms 
and appropriate muscle relaxants were prescribed, at her second 
post-operative visit she will complained of muscle tightness and 
discomfort. She was referred to physical therapy.  The patient 
was lost to follow up until 6 months later when it was discovered 
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Abstract
Thoracic outlet surgery is performed to relieve both neurological and vascular problems associate with the first rib. An extremely rare 
complication of this surgical procedure is the iatrogenic removal of the second versus the first rib. This paper will describe an illustrative 
case and give recommendations to include pre-operative imaging modalities imaging to identify aberrancies that may contribute to this 
complication.  Also pertinent experiential operative recommendations are discussed that may reduce the inadvertent resection of the 
second versus the first rib.
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that the second not the first rib had been resected (Figure 1).  
She subsequently underwent repeat resection via right axillary 
approach with resection of the first rib.  

Discussion:

The surgical approach for the treatment of thoracic outlet syndrome 
can be accomplished in one of three ways.  Posterior approach, 
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Figure 1.  Post-operative CXR, second rib resected.

trans-axillary approach and supraclavicular approach.   
The supraclavicular approach is our preferred method with a low 
risk [3].  However our index case does warrant some discussion 
on how to avoid this unusual and rare complication associated 
with a supraclavicular approach.  Urschel as previously stated 
that 22 had iatrogenic second rib resections, requiring reoperation 
to remove the first rib [2, 4].  A review of the literature could not 
identify any other series reporting this unusual and rare iatrogenic 
complication of thoracic outlet decompression.   One author 
reported a complication rate of 8%., a Horner’s syndrome, 
supraclavicular hematoma and a pneumothorax, no reference was 
made to iatrogenic second rib resection [5].

In order to avoid this rare iatrogenic complication we recommend 
the following guidelines that are categorized by both pre-operative 
and intraoperative.  Pre-operative strategies are mainly imaging 
and include: conventional radiographs, ultrasound, CT, MRI and 

angiography.  Plain radiography of both the cervical spine and 
the chest with attention to the thoracic outlet may be helpful to 
identify anomalies to include: cervical ribs, elongated C7 process, 
degenerative spine disease, boney destruction or fusion of the first 
and second ribs. Arteriography and venography may show limited 
detail as the imaging may only be vascular compression and not 
boney abnormalities.  Likewise ultrasound may show vascular 
compression, but limited boney abnormalities [6]. The best imaging 
to delineate abnormalities of the first rib is either spiral CT or MRI. 

Helical or spiral CT scan can delineate the orientation of the first rib 
before and after postural maneuvers. Angles between the anterior 
scalene, the subclavius muscle and the first rib can be delineated. 
These images may assist the surgeon in viewing the attachments to 
the first rib a more 3-dimensional aspect, rather than a flat special 
orientation [7]. Another option is magnetic resonance imaging, using 
phased array coil, contrast agent with TSE T1 Hi-res coronal and 
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TSE T1 Hi-res axial images. Using these modalities anatomical 
variances may be identified pre-operatively, and avoid iatrogenic 
resection of the second versus the first rib. 

Intraoperatively the inadvertent resection of the second rib may be 
avoided by starting  with a more medial approach when detaching 
the scalene muscles form the rib, and following the rib laterally, 
prior to rib resection. Successful thoracic ourlt surgery requires 
complete first rib resection, anterior scalenectomy, resection of the 
costoclavicular ligament, and neurolysis of C7, C8, and T1 nerve 
roots and the brachial plexus[2]. 

Conclusion:
In summary, our case describes an iatrogenic resection of the 
second versus the first rib in a patient with venous thoracic outlet. 
This particular patient had what we believe to be anatomical 
misalignment of the scalene muscles to the second rib. This paper 
describes pre-operative imaging to include helical CT and high 
resolution MRI as pre-operative modalities that may guide the 
surgeon to anticipate unanticipated anatomical variances. Intra-
operative suggestions specifically on technique have also been 
discussed, that may assist the surgeon who performs thoracic 
outlet surgery some experiential and practical suggestions that 
may reduce the incidence of iatrogenic second rib resection.  
Finally iatrogenic second rib resection is a rare occurrence when 
performing thoracic outlet surgery via a supraclavicular approach. 
Urschel reported with over fifty years of experience in his series 
of 5,102 primary and 2,305 repeat thoracic outlet surgeries 22 
iatrogenic second rib resections [2]. 
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