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Summary

Background. In Italy, and more generally in the industrialised

countries, traumatic nerve lesions have become more frequent. It is

commonly accepted that it is necessary to wait 6 months after injury

to suggest surgery if movement does not appear. In the scientific lit-

erature, there is no systematic clinical evidence of nerve regeneration

timing after trauma., especially regarding brachial plexus.

Method. We have performed a follow-up study of 15 consecutive

patients with traumatic brachial plexus injuries involving truncus

primaries superior without need for urgent surgery. In each patient

an extensive clinical and neurophysiological evaluation was per-

formed to detect the kind of lesion, level of lesion, severity of lesion

and the outcome.

Findings. In our sample, some cases improved within a few weeks.

This rapid improvement may be attributed to resolution of neuro-

apraxic block, in other cases slower improvement occurred due to

rearrangement of motor units and axonal regeneration. In some

cases voluntary activity clinically appeared after more than 6 months

following injury.

Conclusions. The current study is preliminary, but it provides

evidence that a period of 6 months may not be su‰cient for the

reappearance of clinical movement. Moreover, current results con-

firm that neurophysiological evaluation may be a highly prognostic

tool in traumatic nerve lesions. We hope that our study together

with other data may provide us a timetable for expected nerve

regeneration.
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Introduction

In Italy, and more generally in industrialised coun-

tries, traumatic nerve lesions have become more fre-

quent for several reasons: in Italy, for example, one

of the most important reasons is to make wearing of

crash helmets compulsory for motorbikers. This law

has reduced mortality but it has subsequently in-

creased incidence of brachial plexus lesions we cur-

rently observe [12].

The purpose of the present study was to document

recovery of nerves from traumatic injuries and to

evaluate timing of regeneration in patients without

need for urgent operation. In this paper the pre-

liminary results on troncus primaries superior are

reported.

Materials and method

We have performed a follow-up study of 15 consecutive patients

with traumatic brachial plexus injuries involving the truncus pri-

marius superior without need for urgent surgery. Patients with at

least one of the following features were classified ‘‘without need for

urgent surgery’’:

– partial integrity of nerve fibers (demonstrated by clinical exami-

nation or EMG)

– nerve conduction block

– no root avulsion (confirmed by neurophysiological and neuro-

imaging evaluations)

– no plexus interruption evidence or haematoma at MRI

In each patient an extensive clinical and neurophysiological

evaluation was performed to detect the kind of lesion, level of lesion,

severity of lesion and outcome [1–3, 10, 14]. In all patients the fol-

lowing neurophysiological tests (according to procedures recom-

mended by IFCN commitee International Federation of Clinical

Neurophysiology) [3] were carried out:

1. Sensory nerve conduction studies in digit-wrist segments (radial

nerve in the first digit-wrist segment, median nerve in the first

and third-wrist segments, ulnar nerve in the fifth digit-wrist

segment).

2. Motor nerve conduction studies of ulnar nerve (segments:

erb point-axilla, arm, across elbow, forearm, wrist-abductor digit

minimi), median (erb point-axilla, elbow-wrist, wrist-thenar emi-

nence) and musculocutaneous nerves (erb-axilla, axilla-biceps

brachii)

3. Needle EMG evaluation of the following muscles: deltoid, biceps

brachii, extensor digiti communis, abductor digiti minimi

4. F wave response of ulnar nerve through wrist stimulation (re-

cording from abductor digiti minimi)



In many cases, these tests were associated with a motor evoked

potential study through magnetic stimulation of cortex and cervical

roots (recording from biceps brachii, abductor digiti minimi and

thenar eminence) and a somatosensory evoked potential evaluation

registering from scalp, cervical spine, and Erb point (median and

ulnar nerve stimulation).

In case of suspected root avulsion or complete lesion of parts of

plexus, neuroimaging was performed; if neuroimaging confirmed

occurrence of that kind of lesion, the patient was excluded following

the above mentioned criteria.

The outcome was based on a mixed scale we developed by using

BMRC score (British Medical Research Council) [9] and EMG

findings: we scored �1: muscles where no motor units potential

(MUP) were detectable at EMG (and BMRC was 0); score 0: mus-

cles where BMRC was 0 but EMG showed MUP; the other scores

were the same as of BMRC scale (see Table 1). Each patient was

evaluated with a mean of every 4 months.

Results

Results of this study are summarized on graphs with

evolution of the clinical-neurophysiological outcome

measure. The figures show the outcome evolution of

deltoid, biceps brachii and brachioradialis muscles in

patients with brachial plexus damage. Given that in

clinical practice it is commonly accepted that it is

better to wait for 6 months after injury to suggest sur-

gery if movement does not appear, the graphs include

a box to highlight some cases where clinical movement

appeared after 6 months [11]. Some cases improved

within a few weeks. This rapid improvement may

be attributed to resolution of the neuroapraxic block;

in other cases there was a slower improvement due

to the rearrangement of motor units and axonal

regeneration.

Regarding the outcome of deltoid (Fig. 1), exclud-

ing cases with rapid improvement due to resolution of

neuroapraxic block, in many cases movement ap-

peared after 6 months and complete improvement oc-

curred after about 1.5 years.

Concerning the outcome of biceps brachii and bra-

chioradialis (Figs. 2 and 3, respectively), excluding

cases with rapid improvement due to resolution of

neuroapraxic block, in many cases movement ap-

Table 1. Clinical neurophysiological mixed scale

Score mixed scale

�1 no voluntary activity at EMG (BMRC ¼ 0)

0 BMRC ¼ 0 but presence of voluntary activity

1 BMRC scale: 1

2 BMRC scale: 2

3 BMRC scale: 3

4 BMRC scale: 4

5 BMRC scale: 5
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Fig. 1. Shows the neurophysiological-clinical outcome of Deltoid
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Brachial Plexus injury
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Fig. 2. Shows the neurophysiological-clinical outcome of biceps brachii

Brachial Plexus injury
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Fig. 3. Shows the neurophysiological-clinical outcome of brachioradialis
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peared after 6 months and complete improvement

occurred after about 2 years.

Discussion

Brachial plexus lesion is a complex diagnosis. The

role of neurophysiological evaluation is crucial in the

diagnosis and prognosis of brachial plexus lesion [4–8,

13]. To know the time period needed for recovery after

injury is fundamental for the clinical (and surgical)

approach, for the rehabilitation program and ob-

viously for the patients. In the scientific literature,

there is no systematic clinical evidence of timing of

nerve regeneration after trauma, especially regarding

brachial plexus. We followed up patients with non-

operated brachial plexus injury.

Our results confirm that timing of regeneration is

di¤erent according to the length of the damaged nerve

segment (of course recovery of a short segment is faster

than that of a longer one). The current study is pre-

liminary but it provides evidence that a period of 6

months may not be su‰cient for reappearance of clin-

ical movement. Moreover, current results confirm that

neurophysiological evaluation may be a highly prog-

nostic tool in traumatic nerve lesions. In several cases,

even 6 months after injury no clinical movement was

present but EMG showed voluntary activity; in all

these cases we observed improvement with clinical ap-

pearance of voluntary activity.

We hope that our study, together with other data,

may provide us a timetable for expected nerve regen-

eration and possibly criteria for surgical indication. In

our opinion this study may represent a preliminary

step toward an evidence based therapeutic approach

for brachial plexus injury, but further fundamental

steps should be taken. When comprehensive informa-

tion on therapeutic e¤ects and natural evolution of this

lesion is available and brought together, an evidence-

based standardization of the therapeutic approach to

brachial plexus injury will be at hand. Our study does

not question the importance and necessity of therapy.

In fact, until further data are available, the therapeutic

decision must be taken case by case, on the basis of the

clinical picture. We hope our data spurs on more

studies, possibly multicentre, about the natural course

and the evolution of this disease after surgery.
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