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The brachial plexus is structurally vulnerable to damage be-
cause it is fixed at the cervical vertebra, pre-cervical fascia, and 
axillary fascia while it extends longitudinally on the surface layer 
[1]. Causative factors for brachial plexus injury (BPI) during 
surgery are patients’ comorbidity, anatomical malformation, op-
erative factors such as intra-operative postures, operation time, 
and median sternotomy, and physiological factors such as hypo-
tension and hypothermia. In particular, the Trendelenburg posi-
tion, which is necessary for laparoscopic and robotic abdominal 
surgery, may act as a risk factor. We experienced two cases of 
BPI following colorectal surgery in the Trendelenburg position.

A 34-year-old man underwent laparoscopic total colectomy. 
In the lithotomy position, his right arm was placed in the neu-
tral position and his left arm was abducted to 90 degrees. Dur-
ing operation, the patient maintained the steep Trendelenburg 
position, using a shoulder brace, when vital signs were stable. 
The operative time was 150 minutes, and the anesthesia time 
was 165 minutes. On Post-operative day (POD) 1, the patient 
complained of dyskinesia in the left arm and paresthesia in the 
left arm and hand. The sensory electroneurography (ENG) con-
ducted on POD 11 exhibited decreased amplitude in the left lat-
eral antebrachial cutaneous, radial, and median nerves, and mo-
tor ENG revealed decreased amplitude in the left ulna and radial 
nerves. Also, electromyography (EMG) confirmed damages 
in the left biceps brachii, pronator teres, pectoralis major, and 
infraspinatus muscles. Based on such results, he was diagnosed 
with BPI at the left upper torso or cervical 6 nerve root. Meco-
balamine was administered while electrostimulation and kine-

siatrics were applied on the left elbow. On POD 28, both motor 
and sensory functions of the left arm improved. A 52-year-old 
man underwent hand-assisted laparoscopic anterior resection. 
He was positioned in the lithotomy position with the right arm 
in the neutral position and the left arm abducted 90 degrees. The 
patient was kept in the Trendelenburg position without a shoul-
der brace. His vital signs were stable. The operative time was 165 
minutes, and the anesthesia time was 180 minutes, respectively. 
After operation, a vestige of being compressed and skin redness 
on the left shoulder and arm were identified, which were likely 
to result from the operative bed chafing the left shoulder owing 
to the Trendelenburg position. On POD 1, the patient com-
plained of dyskinesia in the left shoulder, arm, and hand as well 
as insensibility in the left lateral forearm. Along with oral ad-
ministration of mecobalamine and lyrica, electrostimulation and 
kinesitherapy were performed on weak areas. On POD 7, there 
were no abnormal findings on the ENG. However, EMG showed 
that the left deltoid, cervical 7 paraspinal, thoracic 1 paraspinal 
muscles were damaged. On POD 22, EMG was conducted again 
to determine the need of medical treatment of damaged muscles 
and demonstrated considerable improvement. He was then 
treated with electrostimulation and kinesitherapy for two weeks. 
On POD 37, the motor function of his left shoulder, arm, and 
hand and the sensory function of the left lateral forearm were 
the same as his right side.

In laparoscopy, which has recently become common prac-
tice, nerve damages have been reported. Of 2,304 patients who 
underwent colorectal surgery, the incidence of nerve injury 
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including brachial plexus damage was reported to be 3.4 % 
for laparoscopy patients and 0.2% for laparotomy patients [2]. 
The Trendelenburg position is required to secure visibility for 
laparoscopic abdominal surgery. Shoulder brace and arm board 
used to immobilize patients may damage the brachial plexus by 
applying pressure on the acromion and clavicle. In particular, 
the Trendelenburg position employed with shoulder braces 
and wrist fixing bands can cause a pulling of the humeral head 
downward, which may lead to BPI [3].

Our patients experienced BPI even though their laparoscopic 
colon operation time was relatively short. A difference from the 
previous cases is whether or not the shoulder brace was used. 
It is assumed that BPI eventually occurred regardless of the use 
of shoulder brace or the duration of operation. Putative factors 
responsible for commonly contributing to BPI in both cases are 
the Trendelenburg position and changes in the head position 
and torso position caused by postural lateral movement with the 
left arm spread.

BPI can be suspected by long operation time, typical symp-
toms, and physical examination, and can be diagnosed by ENG 
and EMG. With respect to prognosis, EMG changes appear at 
2-3 weeks, so initial EMG is helpful in identifying the degree of 
existent neurological damages, which generally can be assessed 
4 weeks post-injury by re-examination [3]. Physical therapy is 
the main treatment, while analgesics and non-steroidal anti-
inflammatory drugs are administered in the case of pain, espe-

cially antiepileptic agents such as gabapentin for neuropathic 
pain [4]. In general, the prognosis of intraoperative BPI is fairly 
good, and patients mostly should feel symptomatic improve-
ment within 10 weeks [5]. Prevention of BPI primarily requires 
minimization of operation time and the Trendelenburg position. 
In addition, hyperextension and flexion to the lateral sides of the 
head as well as abduction, external rotation, and extension of 
the arm should be avoided [1]. On this account, the use of arm 
board and shoulder brace should be restricted, and the neutral 
position of both arms is recommended. Also, repetitive check 
on patient’s intraoperative postures is necessary for a lengthy op-
eration requiring the steep Trendelenburg position [3]. Recent 
studies have reported that the utilization of cross chest straps, 
gel mattress, vacuum bag, etc. was helpful in staving off BPI for 
long-duration laparoscopy requiring the Trendelenburg position 
[2,3].

Considering that laparoscopic and robotic abdominal surgery 
is commonly used, it is naturally expected that the rate of BPI 
will increase higher than in the past. Now, the patient’s posture 
needs to be considered from the perspectives of not only opera-
tive convenience but also of patient safety. Hence, we suggest 
that anesthesiologists should try to prevent BPI by sharing infor-
mation about the mechanism, causes, treatment, and prognosis 
of BPI with attending surgeons and make a prompt recognition 
of BPI for effective treatment, if any, to be of assistance for intra-
operative and intra-anesthetic patient safety.
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