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Multiple neurotization in Preganglionic Whole Arm Type of
Brachial plexus injury

Sang-Soo Kim, M.D., Hak-Sun Kim, M.D. and Yeong-Jin Kim, M.D.

Department of Orthopaedic Surgery, College of Medicine Wonkwang University,
I-Ri City, Korea

In the whole arm type of brachial plexus injury, the nerve grafting method give the best result. As
it is impossible, however to operate the preganglionic whole arm type by interfascicular nerve graft,
the treatment of this type of injury is difficult. In this lesion, neurotization may be the only useful
method. To evaluate it's efficacy, 38 cases of multiple neurotization have been reviewed. The follow
up period was on average 45 months(24 months to 76 months). The results are as follows :

1. Motor or sensory improvement of good or better results was observed in 27 nerves(29%) and
that of better-than-fair results in 54 nerves(57%).

2. The best results were obtained in patients less than thirty year old and in the patients where the
operation was performed within the first six months after injury(19 cases, 42%).

3. The use of spinal accessory, phrenic, intercostal and supraclavicular nerves, as a source of neu-
rotization produced similar results. Phrenic nerve neurotization was performed without any signifi-
cant respiratory difficulty.

4. The results of neurotization were analysed by Kim's method. Functional recovery of the upper
extremity showed relatively poor results.
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5. Out of the 25 patients who had developed a painful syndrome before neurotization, 19

cases(60%) showed improvement of the symptom.

Multiple neurotization in preganglionic whole arm type of brachial plexus injury is of a little value
in improving upper extremity function. Nerve neurotization can not always make a paralysed upper
limb useful, because it is impossible to control the digits and intrinsic muscles in the hand and to
restorate fine sensation by it. Nevertheless, functional recovery of the paralyzed upper limb, com-
pared with no previous muscle contraction, encourages patients who have suffered serious brachial

plexus injuries to start an active their life again.
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Fig. 1. A form of the surgical treatment in pregan-
glionic whole arm type of brachial plexus
injury : the spinal accessary nerve transferred
to the suprascapular nerve, the phrenic nerve
to the musculocutaneous nerve, the supraclav
icular nerve to the median nerve and the 3rd,
4th and 5th intercostal nerve to the radial
nerve.
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Table 1. The table evaluating the motor and sensory function in 4 main surgical goals.

Function

Excellent good fair poor
Restoration of elbow flexion 3 2 1 0
Restoration wrist flexion and sensation 3 2 1 0
to the medial border of forearm and hand
Restoration of shoulder abduction 3 2 1 0
Restoration of wrist and finger extension 3 2 1 0
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Table 2. Results of neurotization according to the lapsed time after injury.

Time interval(month) Excellent good fair poor No. of doner
-3 3 8 2 16(17.0)
3-6 6 7 9 29(30.9)
7-12 1 10 21 38(40.4)
12 - 2 8 11(11.7)
Table 3. Resuits in the age of patients.
Age(year) Results Total(%) |
Excellent Good Fair Poor
-20 2 6 4 15(15.9)
21-30 5 12 16 43(45.7)
31-40 3 8 14 28(29.9)
40 - 1 6 8(8.5)
Total(%) 10(10.4) 17(18.1) 27(28.7) 40(42.6) 94(100.0)
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Fig. 2. Rusults of neurotization on each nerve. Best results are obtained in
case of using the spinal accessary nerve, excellent, good, and fair
cases of motor strength(73%). The case of the supraclavicular nerve
showed the lowest results(53.2%). But, 4 individual donor nerves
made no difference in excellent or good cases.
Table 4-1. Results of using a spinal accessary nerve as source of nerve
S Results
ource Transferred N. Total(%)
of N. Excellent Good Fair Poor
S.AN. Suprascapular N. 1 5 8 7 21(80.7)
Musculcutaneous N. 1 1(3.8)
Axillary N. 1 1(3.8)
Intercostal N. 1 1 2(1.7)
5th N. root 1 1(3.8)
Total(%) 1(3.8) 8(30.7) 10(38.5) 7(26.9) 26(100.0)
Table 4-2. Results of using an intercostal nerve as source of nerve
Results
Source Transferred N. Total(%)
of N. Excellent Good Fair Poor
I.CN. Suprascapular N. 1 1(5.5)
Musculcutaneous N. 1 1 4 8 14(77.7)
Radial N.. 1 1(5.5)
Median N.. 2 2(11.0)
Total(%) 1(5.5) 3(16.6) 6(33.3) 8(44.4) 16(100.0)




Table 4-3. Results of using a phrenic nerve as source of nerve

Results
Source Transferred N. Total(%)
of N. Excellent Good Fair Poor
Phrenic N. Suprascapular N. 2 1 3(15.0)
Musculcutaneous N. 2 1 3 5 11(55.0)
Upper trunk. 2 3 5(25.0)
Median N.. 1 1(5.0)
Total(%) 4(20.0) 2(10.0) 5(25.0) 9(45.0) 20(100.0)
Table 4-4. Results of using supraclavicular nerve as source of nerve
Results
Source Transferred N. Total(%)
of N. Excellent Good Fair Poor
S.C.N. Median N. 4 3 2 12 21(70.0)
Middle trunk 1 1(3.3)
Upper trunk. 1 4 2 7(23.3)
Sth N. root 1 1(3.3)
Total(%) 4(13.3) 4(13.3) 6(20.0) 16(53.3) 30(100.0)
TableS. Results on the length of graft
Lenth of graft(cm) Excellent good fair poor No. of doner(%)
Direct repair 4 2 1 6 13(13.8)
-5 4 8 9 12 33(35.1)
5-10 2 6 11 8 27(28.7)
-11 1 14 21(22.3)
Total{%) 10(10.6) 17(18.1) 27(28.7) 40(42.6) 94(100.0)
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