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ABSTRACT

Objective: Nerve transfers are an alternative in the reconstruction
of traumatic brachial plexus injuries. In this study, we report the
results of branchial plexus reconstruction using accessory to
suprascapular nerve transfer. Methods: Thirty-three patients with
traumatic brachial plexus injuries underwent surgical reconstruction
with accessory to suprascapular nerve transfers. The patients
were divided into groups in which surgery was performed either
within 6 months after the injury or more than 6 months after the
injury. Results were assessed using the Constant score. Results:
There was no significant difference between the groups with
respect to the Constant score. Conclusion: Accessory to supras-
capular nerve transfer was not an efficient method for recovering
active ROM or strength in the shoulder. However, it effectively
improved pain control and shoulder stability. Level of evidence Il,
Retrospective Study.

Keywords: Brachial plexus. Nerve transfer. Accessory nerve.
Shoulder.

RESUMO

Objetivo: Atransferéncia de nervos é uma alternativa na reconstrugao
das lesées traumaticas do plexo braquial. Neste estudo, relatamos os
resultados da reconstru¢ao do plexo braquial com a transferéncia do
nervo acessorio para o nervo supraescapular. Métodos: Trinta e trés
pacientes com lesées traumaticas do plexo braquial foram submetidos
a reconstrugdo cirdrgica com transferéncia do nervo acessorio para
0 nervo supraescapular. Os pacientes foram divididos em grupos em
que a cirurgia foi realizada dentro de 6 meses a partir da lesao ou mais
de 6 meses depois da lesgo. Os resultados foram avaliados com o
escore Constant. Resultados: Nao houve diferenca significante entre
0s grupos com relagéo ao escore Constant. Concluséo: A transferéncia
do nervo acessorio para o nervo supraescapular ndo foi um método
eficiente para recuperar a ADM ativa ou a forga no ombro. No entanto,
foi eficiente para melhorar o controle da dor e a estabilizagéo do
ombro. Nivel de evidéncia Il, Estudo Retrospectivo.

Descritores: Plexo braquial. Transferéncia de nervo. Nervo
acessorio. Ombro.
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INTRODUCTION

Traumatic brachial plexus injuries represent a severe, debilitating
condition. They are frequent among young adults, and 75% of the time,
there is a compromise of the supraclavicular portion of the plexus.
Shoulder motor innervation is provided by the superior trunk of
the brachial plexus through the axillar and suprascapular nerves.
Patients presenting with a proximal injury of the brachial plexus are
usually unable to flex, abduct or externally rotate their shoulder.?
When microsurgical reconstruction is feasible, nerve grafts or trans-
fers are employed to repair nerve damage.®* The cranial accessory
nerve was the first to be employed as a donor for brachial plexus
injuries and was frequently transferred to the suprascapular nerve to
stabilize the shoulder and improve its function through reinnervation
of the supraspinal, infraspinal and teres minor muscles.®

Currently, unreliable results from previous reports have made the
efficacy of the accessory to supraspinal nerve transfer inconclu-
sive.®8 A functional score, therefore, is necessary to objectively
assess the results of one of the most commonly performed surgical
reconstructions of the brachial plexus.

In 1987, Constant and Murley® presented a functional, easily ap-
plicable score for the shoulder that proved to be reproducible by
many observers and was sensitive enough to detect even minor
functional deficits. The Constant score is a scale from 0 to 100 points
that evaluates objective and subjective criteria and has become a
mainstream assessment tool for shoulder function among European
orthopedic surgeons.

In this study, we assessed the results obtained from accessory to
suprascapular nerve transfer, including shoulder joint stability, active
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ROM recovery and overall shoulder strength, and we compared
the results from surgical procedures performed up to 6 months
after the traumatic event to the results of surgery performed more
than 6 months after the trauma.

MATERIALS AND METHODS

This study was performed by the Hand Surgery Department in the
Orthopaedics and Trauma Center. In this retrospective cohort, 33
patients were selected who all suffered a traumatic brachial plexus
injury and underwent accessory to suprascapular nerve transfer
in the period between the years 2010 to 2015.

The average patient age was 36.7 years. The average time between
the traumatic event and surgery ranged from three to 17 months,
with an average of 7.6 months. In this study, the patients were
distributed into two groups. Group one (15 patients) comprised
patients who underwent surgery within 6 months after the traumatic
event. Group two (18 patients) comprised patients who underwent
surgery more than 6 months after the traumatic event.

The brachial plexus injury presented as an isolated C5-C6 root
injury in 78% of the patients. An Erb-Plus pattern (C5-C6-C7)
was encountered in 12% of the patients. Pan-plexus injuries were
observed in 6% of the patients, and only one patient sustained
a complete C5-C6 root injury and a partial C7-C8-T1 root injury.
All surgical procedures included accessory nerve transfer to
the suprascapular nerve, except for one patient who had an
accessory nerve that could not be located. This patient was
excluded from our study.

All remaining patients were evaluated using the Constant score,
which included both subjective and objective criteria. First, the
following were evaluated: pain, activities of daily living and global
hand positioning. Second, shoulder ROM and shoulder strength
were assessed. A standard goniometer was used during the
measurements, whereas strength was evaluated subjectively.
The differences in points between the injured member and the
contralateral shoulder were classified as excellent (less than 11
points difference), good (11 to 20 points difference), regular (21 to
30 points difference) and poor (more than 30 points difference). All
of the patients were evaluated by the senior surgeon of the group.
A descriptive statistical analysis was performed for the population
under investigation. Following that analysis, both time from trauma
to surgery and the Constant score were evaluated.

A Spearman rank correlation coefficient was obtained for all
compiled data, and two proportions tests were performed using
Minitab 16 software. Only P-values lower than 0.05 were considered
statistically significant.

The study was approved by the local institutional ethics review
board (approval number: 1.089.394) and all patients signed an
informed consent form before inclusion in the study.

RESULTS

The statistical analysis showed no significant difference between
the groups with respect to the total Constant score (Table 1). We
also did not encounter statistically significant differences between
the groups when evaluating the individual tests for the scores
(Tables 2 - 6).

Table 1. Correlation between Constant scores according to time from
injury to surgery.

Time from injury to surgery (months) | Correlation (r) P-value
<6 -22.7% 0.456
>6 -44.9% 0.081
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Table 2. Pain intensity after the procedure.

Pain after the <bm >6m
P-value
procedure N % N %
Severe 2 15.4% 3 18.8% 0.811
Moderate 3 23.1% 2 12.5% 0.453
Low 2 15.4% 2 12.5% 0.823
None 6 46.2% 9 56.3% 0.588

Table 3. Most functional shoulder position after the procedure.

Shoulder Functional <6ém >6m Pvalue
Position N % N %
Waist 7 53.8% 7 43.8% 0.588
Xyphoid 4 30.8% 8 50.0% 0.296
Neck 1 7.7% 1 6.3% 0.879
Head 1 7.7% 0 0.0% 0.259

Table 4. Maximum active shoulder flexion obtained after the procedure.

. <6m >6m
Shoulder Flexion P-value
N % N %
31-60° 6 46.2% 12 75.0% 0.111
61-90° 4 30.8% 2 12.5% 0.227
91-120° 2 15.4% 2 12.5% 0.823
121-150° 1 7.7% 0 0.0% 0.259

Table 5. Maximum active shoulder elevation obtained after the procedure.

<6m >6m
Shoulder Elevation N % N % P-value
31-60° 8 61.5% 11 68.8% 0.684
61-90° 4 30.8% 3 18.8% 0.452
91-120° 1 7.7% 2 12.5% 0.672

Table 6. Maximum active shoulder external rotation obtained after the
procedure.

<6m >6m

houlder External Rotati P-val
Shoulder External Rotation N o N o value

Hand behind head, . .

elbow forward 10 76.9% 12 75.0%
0.904

Hand behind head, o .

elbow backwards 3 23.1% 4 25.0%
DISCUSSION

The results following accessory nerve to suprascapular nerve
transfer vary between studies. In a study including 21 patients,
Malessy’ observed supraspinal and infraspinal muscle reinnervation
in 85 and 75% of patients, respectively, through electromyographic
examination. However, active shoulder abduction and external
rotation with muscle strength equal to or greater than 3 were present
inonly 24 and 14% of patients, respectively. Conversely, Terzis et al®
observed good to excellent results regarding shoulder abduction
and external rotation in 79 and 55% of patients, respectively. The
best results were encountered when surgery was performed within
6 months after the injury and no nerve grafting was used. Our
results were closer to the results of Malessy” than to those of Terzis:
we did observe supraspinal muscle reinnervation indirectly through
shoulder stability improvements, but only three patients had a shoulder
abduction ROM greater than 90 degrees. There was no statistically
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significant difference between the patients who were operated on
within six months of their injury and those who were operated on more
than six months after injury in our study.

In a study of 30 patients, Bertelli and Ghizoni® observed that shoulder
abduction active ROM recovery occurred in patients subjected to ac-
cessory nerve to suprascapular nerve transfer, although the best results
were achieved with partial injuries (45 vs 105 degrees). Regarding
external rotation active ROM, no improvement was observed for the
total injuries, whereas partial injuries had an average of 105 degrees
of active ROM. In that study, however, partial injuries were treated with
an additional motor branch transfer from the triceps to the axillary
nerve. Our study did not evaluate partial and total injuries because
of the limited number of patients with total brachial plexus injuries.
Souza et al'® evaluated 20 patients who were subjected to accessory
nerve to suprascapular nerve neurotization through both anterior and
posterior approaches, and they concluded that the best results were
obtained through the latter, possibly due to a shorter reinnervation
distance and because the suture was performed distally to the
suprascapular notch, where there might be a secondary injury.
In our study, all procedures were performed through the anterior
approach, and only the accessory nerve transfer was included. A
double neurotization, including a radial nerve branch to the axillary
nerve transfer, would bias the accessory nerve transfer evaluation.
We found no reports that included a functional score evaluation
in addition to active ROM measurements, which sets our study
apart from the others.

In our study, although abduction and external rotation active ROM
did not change when both groups were compared, shoulder stability
and pain showed statistically significant improvements when surgery
was performed within 6 months after the injury. We found that pain
relief was linked to shoulder inferior subluxation correction after
supraspinal muscle reinnervation.

Shoulder anterior articular contracture may play a role in residual
external rotation and abduction ROM limitations. However, there was
no statistically significant difference in ROM between both groups
in our study. An early rehabilitation program started soon after the
injury itself may help achieve better post-operative results.

In our context of a tertiary public health center, we found that
most patients came to us later. Therefore, many patients are not
operated on in a timely manner, which may have diminished our
post-operative results. Additionally, because this was a retrospec-
tive study, time between injury and surgical treatment could not
be defined beforehand.

CONCLUSION

Accessory to suprascapular nerve transfer was not efficient for re-
covering active ROM or strength in the shoulder. It did, however, help
with stabilizing the shoulder and improving pain and a statistically
significant difference was observed between the results of surgeries
performed within 6 months of the injury and those performed more
than 6 months after the injury for these two variables.
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