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Surgical treatment of paraspinal schwannoma of left supraclavicular fossa:
a case report
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Abstract

The incidence of paraspinal schwannoma of supraclavicular fossa is low, and its operative plan and complications have not
been systematic reported. Here, we reported a case of supraclavicular paraspinal schwannoma in our center. The operative
methods, intraoperative precautions and postoperative complications were illustrated. A 54 years old male patient was admitted
to hospital due to pain in the left chest and back for 20 days. MRI showed 32 x 68 x 38 mm tumor adjacent to the spine of the
left supraclavicular fossa. The patient underwent supraclavicular incision surgery, and the postoperative pathology showed
schwannoma. After the operation, the nerve of the left upper limb was damaged, which was manifested as numbness in the skin
above the joint of the left thumb, left index finger, middle finger, ring finger and little finger. The skin above the second finger
joint of the little finger is numb and the grip strength is weakened. One month after operation, the symptoms were relieved.
Surgery is the first choice for the treatment of supraclavicular tumors. It is necessary to review the anatomy of supraclavicular
region in detail before the operation, and to protect important nerves and vessels during the operation.
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Practical Application: Supraclavicular schwannoma is a rare disease. Surgical resection is still the main method for the treatment
of this disease. Complete tumor resection and maximum protection of surrounding tissues are important for the success of the
surgery. Therefore, the surgical approach should be planned according to the location and size of the tumor before surgery, and
serious complications should be avoided during surgery, especially brachial plexus injury. Because the tumor’s benign lesions,

Surgeons should make appropriate choices for complete resection and avoiding serious complications.

1 Introduction

Supraclavicular schwannoma is a rare disease and its
incidence accounts for less than 1% of the head and neck
tumors. The patients usually had no clinical symptoms, while
about 5% patients suffered from sensory or motor dysfunction
of the ipsilateral upper limbs or chest and back pain due to
nerve invasion (Safaee etal., 2015). Painless boundary clearance
mass in supraclavicular region could be found by physical
examination (Safaee et al., 2015). Cervical ultrasonography, CT
and MRI were used to determine the character and origin of the
tumor. It is suggested that fine needle aspiration biopsy should
be performed to further differentiate benign tumor, primary
malignant tumor or metastatic lymph node, but sometimes
it could not completely distinguish the histological types
(Delaroche et al., 2011; Keles et al., 2018; Chen et al., 2019).
Surgical resection is still the main method for the treatment of
this disease. Supraclavicular approach is the often used in the
surgery. Complete tumor resection and maximum protection of
surrounding tissues are important for the success of the surgery.
Although the incidence of supraclavicular neurilemmoma is
low, it often causes surgeons to suffer from the special location
and complexity of the disease. Here, we reported the operation
and postoperative situation of a middle-aged male patient with

schwannoma in the left supraclavicular fossa and discussed the
selection of surgical approach and the prevention of complications.

2 Case presentation

A 54 years old male patient complained with left chest and
back pain for 20 days was admitted to the Thoracic Surgery
Department of our hospital on July 29, 2020. 20 days ago, the
patient had pain in the left chest and back, obvious after deep
breathing and activity. No distant radiation pain or obvious
abnormality in left upper limb movement and sensation were
found.

Physical examination showed that right hand blood pressure
was 125/84 mmHg, left hand blood pressure was 129/84 mmHg.
There was no limitation of neck activity, soft neck, no jugular
vein distension and normal carotid pulse. The left supraclavicular
fossa protruded about 5 cm, the palpable boundary was clear,
and the size was about 3 x 3 cm. There was no obvious swelling
and skin ulceration on the surface. Laboratory examination
of tumor markers by ELISA showed that CEA was 6.30 ng/ml
(0-5.00 ng/ml) and SCC was 3.29 ng/ml (0-1.50 ng/ml) (Figure 1).
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Figure 1. Physical examination. (A) Preoperative left supraclavicular mass (posteroanterior); (B) Preoperative left supraclavicular mass (lateral).

Chest CT plain scan + enhanced scan showed that an oval
slightly low-density mass with a range of about 66 mm x 30 mm
was found at the left supraclavicular fossa paraspinal. The edge
was slightly blurred and the density was uneven. The CT value
was 15-39 HU. The boundary between the lesion and the left
subclavian artery, and the left vertebral artery was not clear.
The possibility of schwannoma should be considered for the
left supraclavicular fossa paraspinal space occupying (Figure 2).

MRI plain scan + enhanced scan showed that on the left
neck of C7-T2 plane, there was an irregular abnormal signal
with clear boundary and uneven signal, showing long T1 and
long T2 signal and high signal of lipid compression. On contrast-
enhanced scan, the lesion showed circular enhancement, which
was connected with C7/ T1 intervertebral foramen nerve root,
and the size of the lesion was about 32 x 68 x 38 mm. The left
cervical mass on C7-T2 plane is considered to be schwannoma
(Figure 3). According to the CT imaging data of the patients,
three-dimensional reconstruction was performed with mimics
v21.0 (material’s interactive medical image control system) (Figure 4).
Based on the patient’s history, physical examination and auxiliary
examination, the patient was preliminary diagnosed with left
supraclavicular fossa paraspinal space occupying, schwannoma?
The patient underwent left supraclavicular paraspinal tumor
resection via supraclavicular approach under general anesthesia
with endotracheal intubation on August 6, 2020.

3 Surgery

The patient was placed in a supine position with 10 cm of
shoulder height on the left side, and tracheal intubation was used
for general anesthesia. A 12.0 cm incision was made along the
upper edge of the left clavicle. The skin, subcutaneous tissue,
platysma cervicis and anterior cervical fascia were incised
successively. We cut the periosteum of the clavicle, cut off the
clavicle at the middle point of the left clavicle, free it to both sides
of the clavicle and pull it outward. The hyoid muscle of scapula
was transected and the subclavian vein was dissociated. The space
between the left subclavian vein and the internal jugular vein

was separated until the tumor capsule. The brachial plexus was
separated. The nerve retractor was pulled to avoid nerve injury.
The upper and medial edges of the tumor were separated by
blunt and sharp combination. The infraclavicular muscle was
transected, and the space between the left subclavian vein and
the upper edge of the first rib and the subclavian artery was
separated until the capsule of the tumor. The lower and lateral
edge of the tumor were separated by blunt and sharp method,
and the tumor was removed from the anterior and posterior
edges. Rapid frozen pathological examination showed that
neurogenic tumor was considered. Blood leakage was found in
the intervertebral foramen vein. Hemostatic gauze was used to
stop bleeding for 15 minutes. The gauze was taken out till no
further bleeding was found. The two broken ends of clavicle
were fixed with clavicle embracing device. The drainage tube
was placed about 3 cm under the left clavicle, and the vacuum
bottle was connected outside. The incision was closed in turn.
During the operation, a solid cystic mass was found near the
spine of the left supraclavicular fossa, with the size of about 7 cm
x 5 cm x 5 cm. The capsule was complete, soft and well-defined,
containing about 20 ml of light yellow liquid. The blood loss was
50 ml and the vital signs were stable (Figure 5).

The drainage fluid of incision drainage tube was 30 ml,
30 ml and 5 ml respectively on the 1st, 2nd and 3rd day after
operation. The drainage tube was removed on the 4th day
after operation. On the first day after operation, the patient
developed skin numbness of the left thumb, left index finger,
middle finger, ring finger and upside of the second knuckle
of the little finger. The grip strength was weakened. On the
5th day, electromyography of left upper limb showed that the
amplitude of motor nerve conduction of left ulnar nerve was in
normal range, and the latency was prolonged. The motor nerve
conduction velocity, amplitude and latency of left median nerve
were in normal range. The sensory nerve conduction velocity
and amplitude of the left ulnar nerve decreased significantly.
The sensory nerve conduction velocity of the left median nerve
was in the normal range and the amplitude was decreased.
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Figure 2. Chest CT plain scan + enhanced scan. (A) Left common carotid artery; (B) Left vertebral artery; (C) Subclavian artery; (D) Suprascapular
artery; (E) Internal thoracic artery.
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Figure 3. MRI plain scan + enhanced scan. (A) The lesion was connected with the nerve root of C7 / T1 intervertebral foramen (transection);
(B) The lesion was connected with the nerve root of C7 / T1 intervertebral foramen (Longitudinal section).
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Figure 4. Three-dimensional reconstruction.

No spontaneous potential was found in the left abductor pollicis
brevis and abductor pollicis pollicis, and the motor unit duration
was not widened and the amplitude was increased. Therefore,
the left upper limb was neurologically damaged. Postoperative
pathological results showed cell rich schwannoma (Figure 6).
The patient was discharged on the 9th day after operation.
One month after the operation, the outpatient reexamination
showed that the surgical incision healed in grade A (Figure 7).
The movement of the left upper limb was not obviously limited.
The numbness of the left upper limb and the symptoms of the
left hand grip strength were improved. The patients will continue
to follow up in the outpatient department of our center.

4 Discussion

Surgery is the first choice for the treatment of supraclavicular
schwannoma. The goal of surgical treatment is complete resection

FigSd 202

Figure 5. Surgery process. (A) Left supraclavicular incision approach; (B) Left subclavian artery, left internal jugular vein and brachial plexus
nerve were exposed; (C) The anatomical structures after the left clavicle were reconstructed; (D) Gross observation of tumor.
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Figure 6. Pathological section of tumor. (A) The tumor was composed of Antinia A and B cells; (B) The cells were spindle or oval, arranged in
palisade and chrysanthemum like clusters around the collagen fibers. The nuclei were stained deeply, the cytoplasm was few, and the mitotic

figures were not found.

Figure 7. Follow-up one month after surgery.

and maximum protection of the surrounding tissue structure
integrity. After operation, the recurrence rate of supraclavicular
schwannoma was 7%. The main reason for recurrence was
the degree of complete resection due to the complexity of the
anatomical site (Safaee et al., 2015; Fernandes et al., 2014;
Conti et al.,, 2004). At present, most surgical incision was
chosen in the supraclavicular plane in the surgical treatment of
supraclavicular schwannoma and the integrity of the clavicle was
retained. There is no report of cutting the clavicle in previous
study. To fully expose the tumor and complete resection, we
cut in the middle of clavicle in this patient. We consider that
the indication for cutting the clavicle include, 1) The tumor was
large, the length and diameter of the cross section was more than
6 cm, and the solid component was the main component. If the
tumor presents cystic structure, after the incision protection,
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sterilized injection needle can be used for needle aspiration or
a small incision can be made in the safe area above the tumor
body to absorb the internal liquid components, then the tumor
body and the difficulty of operation can be reduced before
complete tumor resection. 2) The boundary between the tumor
and the left subclavian artery, and the initial segment of the left
vertebral artery was not clear. 3) The right end of the tumor was
located at C7-T2 plane and originated from C7/ T1 nerve root.
More than 50% of the tumors were located below the midline
of clavicle. The location was deep and the anatomical structure
was complex. Supraclavicular incision alone could not reveal
the tumor.

There were also some complications we needed to avoid
in the surgery. First, phrenic nerve protection should be paid
attention in this operation. The anterior part of phrenic nerve
is adjacent to sternocleidomastoid muscle, scapulohyoid muscle
intermediate tendon, internal jugular vein, transverse carotid
artery and suprascapular artery, etc., and the left anterior is
adjacent to thoracic duct arch. According to the anatomical
characteristics of phrenic nerve, supraclavicular decompression
is recommended for the treatment of neurogenic thoracic outlet
syndrome. Meanwhile, if the phrenic nerve injury occurs, it
should be repaired under the microscope (Sanders & Annest,
2015). This patient had pain in the left chest and back before
operation. Considering the compression of intercostal nerve
caused by the large tumor, there was no obvious abnormality
in the sensation and movement of the left upper limb, and there
was no damage to the brachial plexus. Unfortunately, this patient
developed numbness in his left upper limb on the first day after
surgery, and EMG showed neurologic damage in his left upper
limb. In previous study on surgical treatment of supraclavicular
tumors, intraoperative electromyography could be used to
identify nerves, thereby reducing or avoiding brachial plexus
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injury (Chen etal., 2019). Kindl et al. (2019) conducted detailed
anatomy of brachial plexus during the operation of schwannoma
originating from the supraclavicular fossa. If the tumor is excised
directly on the medial side of sternocleidomastoid muscle without
dissecting the brachial plexus one by one, though the chance of
brachial plexus injury and operation time are reduced, the deep
visual field cannot be better exposed due to the blind method,
which may increase the risk of other unforeseen operations.

Second, for supraclavicular approach, attention should be
paid to high chylous fistula or lymphatic fistula. The incidence
of this risk is about 1-1.25%, but more than 10% of the incidence
has also been reported (Otero et al., 2010; Cheng & Stoney, 1994).
This patient’s tumor was located under the jugular vein foot.
When exposing the tumor, it is necessary to protect the thoracic
duct and left bronchial mediastinal trunk, left jugular trunk and
left subclavian trunk at the venous angle. For small lymphatic
vessels, it is recommended to ligate them with No. 4 silk thread
or use ultrasonic scalpel at low gear to prevent postoperative
lymph leakage. At the same time, before closing the surgical
incision, the surgical wound should be carefully examined.
If the surgical wound is large, the incision drainage tube should
be indwelled. In patients with postoperative drainage fluid and
positive chylous test, they should take low-fat or even fat-free
diet guidance and drug treatment according to the amount of
drainage fluid. For refractory recurrent high-level chylous fistula,
combined surgical treatment is needed (Tsang et al., 2020).

Third, the local anatomy of cervicothoracic junction is complex,
and there are many large vessels and their branches. The risk of
vascular injury is high. Any large vessel injury may lead to serious
complications. For the large tumor, across the neck and chest,
cervical thoracic incision or thoracoscope combined with neck
incision could be chosen (Yamaguchi et al., 2006). In addition, it
is suggested to perform the preoperative CT three-dimensional
imaging on the site, or use the three-dimensional reconstruction
software to reconstruct the site, so as to predict the high-risk
area of surgical bleeding, and do careful operation to reduce
the incidence of adverse events. For nerve root or intervertebral
foramen hemorrhage, due to the deep location, narrow field of
vision, unclear relationship of surrounding tissues, and close
distribution of nerves, electrocoagulation is not recommended
for hemostasis, but local compression hemostasis can be used.
For patients with large amount of bleeding or difficult to stop
bleeding, multi department combined operation was needed.

In conclusion, surgical resection of supraclavicular paraspinal
tumors is feasible. The character of the tumor should be identified
before operation, and the size, location and surrounding tissue
structure of the tumor should be evaluated according to the
imaging results to formulate an appropriate surgical approach.
Surgeons should pay attention to the protection of nerve and
blood vessels during the operation to avoid serious complications.
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