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Abstract
Thoracic outlet syndrome (TOS) refers to an abnormal compression of the subclavian vessels and the brachial plexus at the
base of the neck or thoracic outlet. The authors described a novel case of a 66-year-old male with arterial TOS and unilateral
upper rib dysplasia following cervical spine disease. Owing to the comorbidity of cervical spondylotic amyotrophy and a history
of sloping shoulder due to rib dysplasia, TOS occurred, which subsequently led to subclavian arterial thrombosis and eventually
resulted in the gangrene of the hand. Thrombectomy and surgical resection of the first and second ribs avoided the progression
of further neurovascular disorder. When treating a cervical spondylotic patient, concurrent TOS can be obscured by symptoms
caused by cervical lesions, leading to difficulty in identifying the origin of these neurovascular findings. The possibility of
subsequent thromboembolic events based on TOS should be considered, especially in cases with dysplasia of the upper ribs.

INTRODUCTION
Thoracic outlet syndrome (TOS) refers to an abnormal compres-
sion of the subclavian vessels and the brachial plexus at the base
of the neck or thoracic outlet. There are various symptoms and
multiple potential etiologies of TOS, such as cervical rib, abnor-
mal ligamentous tissue, the scalenus pleuralis and aneurysms
of the subclavian artery [1, 2]. Sometimes cervical ribs produce
successive distal arterial embolism, resulting in severe ischemia
of the affected upper extremity [3]. In the first place, a throm-
boembolism in an upper limb itself is a rare event; however,
when diagnosed promptly, it can be successfully treated with
surgery [4]. The signs of ischemic changes in the upper limbs
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can be masked by other circumstances, such as comorbidity,
perioperative conditions or complications [5].

The authors report a rare case of arterial TOS with unilateral
rib dysplasia following cervical spine disease.

CASE REPORT
A 66-year-old Japanese male complained of weakness in his left
fingers and hand, with neither gait impairment nor any symp-
toms in the lower extremities 1 year ago. Compressive lesions in
the cervical spine were located at the C5-C7 level (Fig. 1), leading
to the diagnosis as distal-type cervical spondylotic amyotrophy
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Figure 1: Magnetic resonance imaging of the cervical spine (T2-weighted image).

(A) Sagittal view images showed that compressive lesions in the cervical spine

were located at the C5-C6 levels. The high signal lesion in the spinal cord was

seen at the C5-C6 level. (B) Axial view of the C5-C6 level showed the spinal cord

compression in the canal. (C) Axial view of the C6-C7 level showed the stenosis

of the left side of foramen.

Figure 2: Cervical spine X-ray and computed tomography (CT) images. (A) X-rays

image of lateral view showed the straight alignment of the cervical spine. (B) X-

rays image of anterior–posterior view showed bilateral sloping shoulders. (C) CT

image of posterior–anterior view. The first rib on the right side originated from

the higher position of the Th1 vertebra than that on the left side. (D) CT image of

anterior–posterior view. CT revealed the existence of the joint between the first

rib and the second rib on the right side.

(CSA). Although the manual muscle test (MMT) of his left hand
was grade 2, he preferred conservative therapy as his right hand
was dominant.

One year after the onset of symptoms in his left hand, he
complained of weakness in his right fingers and hand (MMT
grade 2) without any pain/numbness. We confirmed the pulses
of the radial artery at this original presentation. Magnetic reso-
nance imaging showed a more severe compressive lesion at the
C5-C6 level from 1 year ago, while computed tomography (CT)
revealed that there was a difference between the attachment
to the Th1 vertebrae between the right and left first ribs, and

Figure 3: Macro-image of the right hand. The gangrene and inflammation

developed 3 weeks after the onset of the paralysis in the right hand.

the existence of the joint between the first rib and the second
rib (Fig. 2). Given his past history and his clinical/radiological
findings, the symptoms were compatible with CSA. However,
2 weeks after the right-hand paresis, his sloping shoulder, as
well as weak pulse of the radial artery, pain and gangrene in his
right hand gradually developed probably due to concurrent TOS
(Fig. 3).

The laboratory data revealed inflammation (white blood cell:
17 500/μl; C-reactive protein: 19.34 mg/dl). Although an increase
in D-dimer levels (1.1 ng/ml) was not observed, the contrast-
enhanced CT imaging revealed that the subclavian artery was
occluded, and a successive distal arterial embolism was pro-
duced (Fig. 4). We diagnosed him with an acute arterial occlusion
associated with TOS.

Three weeks after the onset of right-hand symptoms, he was
treated with an emergency thrombectomy. The right subclavian
arterial lumen was filled with an organized thrombus. After a
few days of anticoagulation therapy (heparin 20 000 U/day) to
prevent recurrent or new emboli, the pulse of the right radial
artery could be felt, and the gangrene seemed to be reduced.
One month after thrombectomy, surgical decompression was
performed. After the scalenus anterior/medius muscle was dis-
sected free from the first/second rib using the supraclavicular
fossa approach, the high riding first rib was resected with the
second rib (Fig. 5).

Although the paresis in his right hand partially remained,
we were able to avoid amputation. The patient showed tolerable
upper extremity function without sensory deficit in the right
hand 1 year after thrombectomy, and he could go to work at his
same place of employment.
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Figure 4: Contrast-enhanced computed tomography (CT) images of the thorax.

(A) Axial view. (B) Coronal view. (C, D) Three-dimensional CT images. The sub-

clavian artery (circle) was occluded due to a thrombus (arrow) at the level of the

dysplasia of ribs.

Figure 5: Postoperative cervicothoracic spine X-ray. Anterior–posterior view. The

right first and second ribs were surgically resected (circle).

DISCUSSION
While the most frequent type of TOS is neurogenic, and arterial
and venous TOSs are relatively uncommon, they can coexist
and possibly overlap [6]. Clinicians frequently have difficulty
in categorizing them clearly, especially in cases with cervical
spondylotic lesions. The cases with arterial TOS that required
revascularization due to gangrene of the fingers and/or hand
have been reported in only a few articles [3, 7]. These severe cases
of TOS, which could be caused by cervical rib abnormalities, and
could sometimes result in paralysis or amputation of the hand,
emphasize the importance of early diagnosis of this condition.

In most upper limb thromboembolism cases, however, it is
not difficult to detect the thromboemboli by using duplex imag-
ing, Doppler ultrasonography and angiography [8]. In our case,
the obstruction was at the subclavian artery level, consistent
with previous severe TOS cases with gangrene [3, 7]. The paresis
and ischemic changes in the hands owing to TOS/CSA seemed
to coincide with each other. To begin with, although the cervical
rib is one of the most common causes of TOS, the high riding
first rib or the joint between the first rib and the second rib is
an exceptionally rare cause. Secondly, CSA itself is a rare form
of cervical spondylotic myelopathy, in which the clinical status

before surgery (symptom duration and preoperative MMT grade)
significantly influences the surgical outcome [9]. In the present
case, although the conservative therapy was continued for 1
year, weakness in the contralateral hand still developed. The
uncommon comorbidity of CSA and a sloping shoulder originat-
ing from the dysplasia of ribs could be the trigger for severe TOS,
followed by subclavian arterial thrombosis and gangrene of the
right hand. The signs of ischemic changes in the upper limbs
were partially masked by the paresis due to CSA. Lack of pulse
in the radial artery of the right hand could be attributed to the
arterial thrombosis.

The patient eventually developed a fever, and further gan-
grene in his right hand. The limb can remain compromised once
the ischemic cascade has been initiated, even after successful
revascularization. Despite the late presentation due to these
extremely rare comorbidities, thrombectomy and surgical treat-
ment avoided the progression of further neurovascular disorder.

TOS and cervical stenosis can coexist and possibly overlap.
When treating a cervical spondylotic patient with palsies in
the upper limbs, although rare, we should consider the possible
existence of concurrent TOS behind the cervical lesions. The
possibility of subsequent thromboembolic events based on TOS
also should be considered, especially in the cases with abnormal
ribs. Rapid diagnosis and surgical intervention for the circulatory
disorder are essential for preventing the catastrophic events
associated with neurovascular disorder.
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