
Introduction
Thoracotomy through a median sternotomy is considered a risk 
factor for brachial plexus paralysis, and its global incidence has 
been reported as 0.5–38% [1]. No special treatment is required 
for this condition, and it has been reported that improvement 
occurs within 6 months[1]. However, paralysis may persist in 
some cases. Ben-David and Stahl classified brachial plexus 
paralysis after thoracotomy through a median sternotomy into 
two types: The frequently occurring lower radiculopathy, which 
is characterized by a predominantly sensory impairment and a 
relatively good prognosis, and the less frequent upper/middle 

radiculopathy, which is characterized by a predominant 
movement disorder and a comparatively poor prognosis [2].
We previously reported four cases in which brachial plexus 
paralysis occurred after thoracotomy by median sternotomy. 
This included three cases of lower radiculopathy and one case of 
upper/middle radiculopathy. We also reported that the patients 
with lower radiculopathy had a good prognosis, whereas the one 
with upper/middle radiculopathy had a poor prognosis [3]. 
Herein, we report a new case of poor prognosis despite the 
presence of lower radiculopathy.
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Introduction: Thoracotomy through a median sternotomy is considered a risk factor for brachial plexus paralysis. We report a new case of poor 
prognosis despite lower radiculopathy.
Case Report: A 53-year-old female (height 152 cm and weight 41 kg) complained of motor impairment in her left fingers, numbness in her left 
forearm, and paresthesia after left thoracotomy. A descending thoracic aortic replacement (20 mg J-graft 1 branch) had been performed through 
a left thoracotomy. After the surgery, she noticed movement disorder, numbness, and paresthesia and was referred to an orthopedic surgeon. 
Vitamin B12 formulation was administered, and she was followed up. The patient recovered motor function 8 months postoperatively, but 
numbness in the median nerve region remained 18 months after thoracotomy.
Conclusion: Even if brachial plexus paralysis persists as lower radiculopathy, nerve compression is relatively more severe in petite patients, 
suggesting that the prognosis may be poor.
Keywords: Brachial plexus, paralysis, thoracotomy, lower radiculopathy.

Abstract

Learning Point of the Article:
Be careful of brachial plexus paralysis when performing median sternotomy on small patients.

Brachial Plexus Paralysis after Thoracotomy through Median 
Sternotomy: A New Case Report of Poor Prognosis Despite Lower 

Radiculopathy
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Case Report
We report the case of a 53-year-old female (height 152 cm and 
weight 41 kg) who presented with a movement disorder in the 
left fingers, numbness in the left forearm, and paresthesia 
following thoracotomy through a median sternotomy.
The patient was found to have an aneurysm at the same site as a 
coarctation of the aorta and underwent surgery. She was placed 
in a supine recumbent position with the upper limbs fixed to the 
side of the body. A descending thoracic aorta replacement (20 
mg J-graft 1 branch) was performed through a left thoracotomy. 
The operation time was 194 min, and the extracorporeal 
circulation time was 58 min. After the surgery, she noticed a 
movement disorder in her left hand, numbness in her left 
forearm, and paresthesia and was referred to an orthopedic 
surgeon.
During the physical examination, she was found to have 
numbness on the radial and dorsal sides of the palm of the left 
1–4 fingers and paresthesia (decreased sensation) of the same 
fingers. Muscle strength measured using manual muscle testing 
revealed the following scores: Shoulder abduction/elbow 
flexion 5, elbow extension 5, wrist joint flexion 3, extension 4, 
finger extension 4, finger flexion 2, and opponens pollicis 
muscle 3. No Tinel’s sign was noted.
A Vitamin B12 formulation was administered, and she was 
scheduled for follow-ups. She recovered motor function 8 
months postoperatively, but numbness in the median nerve area 

persisted. At this time, carpal tunnel syndrome was 
suspected, and carpal tunnel surgery was performed; 
however, numbness in the median nerve region remained 18 
months after thoracotomy (Table 1).

Discussion
According to Graham et al., after performing a median 
sternotomy and opening the thoracic cavity using a retractor, 
the lateral movement of the split sternum stalk causes 
posterior movement of the clavicle and upward rotation of 
the first rib. As a result, the brachial plexus (which runs 
between the clavicle and the first rib) becomes compressed, 
resulting in paralysis [4] (Fig. 1).
However, Ben-David and Stahl classified brachial plexus 
paralysis after thoracotomy through a median sternotomy 
into two types: Lower radiculopathy, which is characterized 
by a predominantly sensory impairment and a relatively 
good prognosis, and upper/middle radiculopathy, which is 
characterized predominantly by a movement disorder and 
has a comparatively poor prognosis. Lower radiculopathy is 
said to occur more frequently [2].
We previously reported four cases of brachial plexus paralysis 

after thoracotomy through a median sternotomy (three with 
l ow e r  r a d i c u l o p at hy  a n d  o n e  w i t h  u p p e r / m i d d l e 
radiculopathy) [3]. The case of upper/middle radiculopathy 
involved a 75-year-old petite woman (all three cases of lower 
radiculopathy involved men). Thoracotomy through a median 
sternotomy requires a fixed surgical field and, considering that 
the thoracotomy width relatively increases the lateral 
movement of the sternum in smaller patients, the movement of 
the sternum is thought to move the clavicle posteriorly and the 
first rib further upward. On this basis, we speculated that 
upper/middle radiculopathy would occur through a different 
mechanism to that reported by Graham et al. [4]. In addition, it 
has been reported that lower radiculopathy has a good 
prognosis, whereas upper/middle radiculopathy has a poor 
prognosis. One of the three patients with lower radiculopathy 
only had sensory impairment, and all patients showed 
improvement within 6 months. In contrast, in one patient with 
upper/middle radiculopathy, the movement disorder improved 
but sensory impairment persisted for more than 24 months 
postoperatively.
The patient in this present report had a poor prognosis, despite 
having a lower radiculopathy. Similar to the patient in our 
previously reported case with upper/middle radiculopathy and 
poor prognosis, this case also involved a petite woman. It is 
presumed that the lateral movement of the sternum is relatively 
large in small patients. Thus, even if lower radiculopathy 80
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Figure 1: Schematic diagram of the mechanism of occurrence. Lateral 
movement of the split sternum stalk causes posterior movement of the 
clavicle and upward rotation of the first rib. As a result, the brachial plexus 
(which runs between the clavicle and the first rib) is compressed, resulting 
in paralysis. FTR: First rib.
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persists, the nerve compression is relatively more severe, 
suggesting that the prognosis may be worse than that of the 
usual lower radiculopathy. It is necessary to keep in mind that 
brachial plexus paralysis after thoracotomy by median 
sternotomy in petite women may have a poor prognosis, 
regardless of whether the patient has upper/middle or lower 
radiculopathy.
The mystery of this disease is why there are upper/middle and 
lower types. Anatomically, it seems that if the upper/middle 
part is damaged, the lower part cannot be damaged. There 
seems to be a difference in the pathogenic mechanism. In a 
study by Healey et al., the risk factors for brachial plexus palsy 
after thoracotomy through a median sternotomy included 
extracorporeal dislocation, shoulder fixation (90° or more) 
during surgery, addition of internal thoracic artery bypass 
surgery, insertion of an internal cervical pulse catheter, presence 
or absence of a longer extracorporeal circulation time (over 240 
min), first rib fracture, and potential peripheral neuropathy [5- 
7]. In addition, there have been a number of reports in the past 

that have reported “women” as a risk factor, but they do not 
mention the mechanism [8-10]. There are various reports of 
similar cases where it was difficult to identify the particular 
cause; in the future, it will be necessary to accumulate more 
cases and verify them along with cadaveric specimens.

Conclusion
We report a case of lower radiculopathy with brachial plexus 
paralysis after thoracotomy through a median sternotomy. Even 
if brachial plexus paralysis persists as lower radiculopathy, nerve 
compression is relatively more severe in petite patients, 
suggesting that the prognosis may be poor.
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Case Age Sex Height Weight Diagnosis Operation
Surgical 

approach
Disturbance Disturbance Classification Treatment

Follow-
up

Outcome

(cm) (kg) of mobility of sensation
period 

(m)

This case 52 F 152 41
Coarctation of 

the aorta

Descending 
aorta 

replacement

Median 
sternotom

y
C6–8 C6–Th1 Lower VB12 18

Mobility; 
recovered

Descending 
aortic sac

Sensation; 
still impaired

Past study (brachial plexus injury after median sternotomy: a series of 4 cases in Japanese)

1 47 M 165 66
Mitral 

regurgitation
Mitral valve 
replacement

Median 
sternotom

y
None C8 Lower VB12 3 Cured

2 75 F 151 53
Dissecting 

aortic 
aneurysm

Aortic root 
replacement

Median 
sternotom

y
C5–7 C6

Upper/Middl
e

VB12 24
Mobility; 
recovered

Sensation; 
still impaired

3 63 M 174 55 Aortic stenosis
Aortic valve 
replacement

Median 
sternotom

y
C8 C8–Th1 Lower VB12 6 Cured

4 69 M 150 68 Aortic stenosis
Aortic valve 
replacement

Median 
sternotom

y
C8 C8–Th1 Lower VB12 6 Cured

Table 1: Demographic data.

Clinical Message

If brachial plexus paralysis occurs in a small patient undergoing 
median sternotomy, even if it is a lower radiculopathy, it will be more 
severe. Because there is a possibility of a poor prognosis, more care 
must be taken in small patients.
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