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Introduction

Neurogenic tumors such as schwannomas are the most 
common posterior mediastinal mass (1,2). Though benign, 
their propensity for growth and mass effect on adjacent 
structures justifies resection (3). Complete resection, rather 
than enucleation, is key to preventing local recurrence (4).  
Resection via an approach that combines posterior 
laminectomy with anterolateral thoracotomy is typically 
described to improve visualization of key structures including 
subclavian vessels, the vagus and phrenic nerves, sympathetic 
chain, and brachial plexus (5,6). We present a patient with a 
rare subtype of schwannoma of the thoracic inlet involving 
the T1/2 neural foramen, and which was causing mass effect 
on the subclavian vein as well as chest wall discomfort. 
The tumor was entirely resected by video-assisted 
thoracoscopic surgery (VATS) based on patient preference 
and with collaboration between thoracic and spine surgery. 
We additionally detail pre-operative considerations, 

complications, and suggestions to limit adverse events. The 
patient enjoyed total symptomatic resolution upon recovery 
from surgery. We present the following case in accordance 
with the CARE reporting checklist (available at https://acr.
amegroups.com/article/view/10.21037/acr-21-59/rc).

Case presentation 

A healthy 57-year-old female was diagnosed with a right-
sided T1/2 nerve root schwannoma measuring 6 cm in 
maximum dimension by fine needle aspiration. The mass 
was situated in the lung apex and extended into the neural 
foramen between T1 and T2 causing foraminal widening, 
as well as mass effect on the right upper lobe and subclavian 
vein (Figures 1,2). Associated symptoms included chest wall 
discomfort and shortness of breath, and the patient was 
noted to have a chronic subclavian vein thrombus likely due 
to extrinsic compression from this apical lung tumor.
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After discussion of risks and benefits, the patient opted 
for resection via the chest, without exploration of the 
foraminal component via a posterior laminectomy in order 
to reduce the chance of T1/T2 nerve root damage and 
subsequent upper extremity motor complications. 

The patient therefore underwent a right-sided video 
assisted thoracoscopic tumor resection. She was placed 
laterally, right side up, with arms extended forward. First 
a camera port was placed in the 7th intercostal space at 
the anterior axillary line, followed by two additional ports 
in the 6th intercostal space, one anterior and the other 
posterior. The pleural overlying the tumor was incised 
using electrocautery and separated from tumor using blunt 
dissection and electrocautery. Extra-pleural neovasculature 
was also divided with electrocautery. The vagus and phrenic 

nerves were identified and spared. The nerve root stalk 
which extended towards the neural foramen was completely 
identified; the extent of the stalk could be visualized with 
traction of the mass away from midline. The stalk was 
then transected using the LigaSure device (Medtronic, 
Minneapolis, MN, USA) and the entire tumor removed 
from the chest via an endoscopic bag. Permanent pathology 
confirmed a diagnosis of benign schwannoma. Several days 
postoperatively the patient experienced worsening positional 
headache and tinnitus; a commuted tomography myelogram 
confirmed a dural tear with cerebrospinal fluid leak through 
the T1/2 foramen, the etiology of which was suspected 
to be secondary to chronically thinned dura combined 
with mechanical stress of tumor retraction (Figure 3). In 
conjunction with a neurosurgeon, the patient returned to 
the operating room for lumbar drain and dural patch via a 
right thoracoscopic approach. The same positioning and 
entry sites as her index surgery were used. Cerebrospinal 
fluid was noted to be leaking from around the ligated nerve 
stump. An autologous fat graft from the patient’s lower 
abdominal wall was placed into the tumor cavity, followed 
by Evicel (OMRIX Biopharmaceuticals, Ness Ziona, Israel) 
and dural glue to coat the area. A 4 cm × 5 cm Strattice mesh 
(Allergan, Dublin, Ireland) was then tacked to the area and 
an apical pleural tent created to drape over the mesh. Finally, 
a parietal mechanical pleurodesis was performed down to 
the level of the diaphragm followed by chemical pleurodesis 

Figure 1 Axial post-contrast CT at the level of the thoracic inlet 
demonstrating an ovoid homogenously isoattenuating mass at the 
right apex which displaces the right subclavian artery anteriorly 
and abuts the right paraspinal space.

Figure 2 Axial T1 post-contrast with fat saturation image at 
the level of the thoracic inlet demonstrating a homogenously 
enhancing solid mass which widens the right T1-T2 neural 
foramen and extends from the dural margin into the right 
paraspinal and apical spaces. 

Figure 3 Axial CT myelogram at the level of the T1-T2 neural 
foramen with the patient in the right lateral decubitus position 
demonstrating free communication of intrathecal contrast into the 
right pleural space and gas extending into the thecal space.
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with talc slurry and doxycycline. After several days of passive 
drainage of the chest and cerebrospinal fluid, all tubes were 
removed. The patient thereafter had complete resolution 
of symptoms and intact upper extremity motor function. 
Written consent was obtained from the patient to present 
the information shared here.

All procedures described here were performed in 
accordance with the ethical standards of the institutional 
research committee and with the Helsinki Declaration (as 
revised in 2013). Written informed consent was obtained 
from the patient for publication of this case report and 
accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.

Discussion

VATS is a viable approach to resection of apical mediastinal 
tumors. As compared to open surgery or a combined VATS-
posterior open approach, VATS involves less blood loss 
and postoperative pain as well as shorter hospitalization (2).  
Additionally, the minimally invasive approach does not 
sacrifice visualization of critical nearby neurovascular 
structures. In any approach, excellent understanding of 
thoracic anatomy is essential to avoid intra- and post-
operative complications.

Appropriate preoperative evaluation is also key to patient 
selection and adequacy of resection. Magnetic resonance 
imaging is valuable for identifying intra-foraminal tumor 
extension, which may necessitate a combined VATS-
posterior laminectomy approach (1,6). Residual tumor in 
the foramen places the patient at risk for tumor extension 
into the spinal canal with eventual compression of the spinal 
cord (3). In this case, minimal foraminal extension enabled 
complete resection via the chest. Additionally, the tumor 
must be of a size that can be removed via a VATS port (2). 
Morcellation of a large tumor should be avoided so as not 
to spread tumor in the rare event of incorrect diagnosis (2). 

Dural integrity should be considered when managing a 
neural tumor with invasion of the neural foramen. In our 
case, the avoidance of the neural foramen intraoperatively 
and the lack of cerebrospinal fluid leak at case conclusion 
led us not to perform a prophylactic dura repair. However, 
this may be considered particularly for patients who opt 
against combined intrathoracic and posterior resection. 
Additionally, the degree of traction required in this case to 
expose the length tumor stalk extending towards the neural 
foramen should have raised the index of suspicion for a 
possible dural injury and led to prophylactic treatment. 

There is insufficient data in the thoracic surgery literature 
to advise one way or another.

In treating this dural injury, given the significant volume 
of cerebrospinal fluid leakage and symptomatology, we 
elected for an aggressive transthoracic approach with 
multimodal pleurodesis to reduce the risk of the patient 
requiring a morbid complex laminectomy. In the authors’ 
experience and based on literature review indicating safety 
of combined modalities for pleural disruption, we elected 
to use talc, tetracycline, and mechanical pleurodesis (7). 
The patient suffered no ill effects from the procedure with 
no effect on pulmonary function. Addition of a fat pad 
patch, a commonly used technique to protect intrathoracic 
anastomoses or reinforce esophageal injury repairs, is 
typically via a pericardial fat pad. However, given a paucity 
of intrathoracic fat, an abdominal fat pat was used. 

As there are few cases of VATS resection of thoracic inlet 
neurogenic tumors, there is no standardized approach to 
resection. However, the principles of adequate pre-operative 
work-up, complete resection of the tumor, and avoidance 
of damage to nearby structures remain the foundation of 
successful treatment. 
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Written informed consent was obtained from the patient for 
publication of this case report and accompanying images. 
A copy of the written consent is available for review by the 
editorial office of this journal. 
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