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1. INTRODUCAO
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O plexo braquial tem origem nos ramos ventrais dos nervos espinhais de C5 a
T1, podendo apresentar contribuicdo de C4, sendo identificado com pré-fixado, ou de
T2, neste caso chamado de pdés-fixado *. Divide-se em cinco secdes anatdmicas, de
medial para lateral: nervos espinhais, troncos, divisdes, corddes e ramos terminais.
Todos 0s nervos principais que inervam o membro superior se originam no plexo
braquial. Localizado em regido de grande vulnerabilidade, onde a falta de estruturas
de protecdo, tanto 0sseas quanto musculares, e a grande mobilidade da regiéo,
incluindo a coluna cervical e a cintura escapular, predispdéem a lesGes por trauma

direto (traumatismos perfurantes) ou indireto (tragcéo) % °.

A incidéncia e gravidade das lesfes do plexo braquial ttm aumentado em todo
mundo sendo causadas, na grande maioria, por traumas de alta energia * > 6, Sédo
lesbes fechadas, geralmente causadas por acidentes de transito, principalmente os
acidentes motociclisticos, acometendo com maior frequéncia individuos jovens, do
sexo masculino e economicamente ativos, resultando em limitacdo tanto nas

atividades de vida diaria como na area profissional 12 4,

De acordo com o nivel de lesdo sdo comumente classificadas em lesfes
superiores, que acometem os nervos espinhais de C5 a C7 (lesées C5-C6 ou C5-C6-
C7), inferiores (C8-T1) e totais /. Estudo realizado em 2019, descreveu a prevaléncia
de lesdes totais em 53%, seguida de lesdo do plexo superior com 39% e lesao do

plexo inferior com 6% °.

O comprometimento do tronco superior (C5-C6) resulta em incapacidade
significativa, com perda da funcdo do ombro (abducdo do ombro e rotacdo externa),
flexdo do cotovelo e supinagdo do antebraco 1°. O envolvimento do nervo espinhal de

C7, pode levar a déficits adicionais, incluindo extensao do cotovelo e punho. As lesdes



totais afetam toda a funcdo do membro superior 4 111213/ A gravidade destas lesdes
varia de neuropraxia, geralmente com resolucdo espontanea a lesdo completa por

avulsdo, que ndo tem potencial para recuperagéo 1*.

Para pacientes com paralisia dos nervos espinhais superiores do plexo braquial
(C5-C6 ou C5-C7), ja se encontra bem estabelecida na literatura a prioridade em

restaurar a funcéo do cotovelo, seguido da abducéo e rotacédo externa do ombro 278

10-19

As estratégias para reparacao do plexo braquial consistiam na exploragcédo
cirirgica seguida de reconstrugdo utilizando enxerto nervoso % 9 No entanto, tal
situacdo encontra-se reservada apenas para as lesdes poés-ganglionares. Nas
pré-ganglionares, em que ocorreu avulsdo do nervo espinhal, cotos proximais nao
estdo disponiveis para reparacdo com enxerto e a abordagem cirirgica é baseada em

transferéncias nervosas ou tendinosas 2 11.13.14,15

Evidéncias indicam que os resultados de transferéncias nervosas, também
definidas como neurotizagbes, sdo superiores aos obtidos com transferéncias
tendinosas 6. Tais neurotizaces podem ser realizadas utilizando-se nervos
pertencentes ao plexo braquial, sendo chamada de intraplexuais, ou nos casos em

gue a fonte doadora nao faz parte do plexo braquial, sédo definidas como extraplexuais

13, 16, 20

Neurotizacdo € um método cirdrgico que tem por finalidade restaurar a funcéo
de um nervo lesado, utilizando um outro nervo funcionalmente menos importante,
porém saudavel, para reinervar um musculo paralisado, que € funcionalmente mais

importante. Envolve a reorientagdo, com a seccdo total ou parcial de um nervo



saudavel, para a porcéo distal ndo danificada de um outro. Nos casos em que se
realiza a seccao total do nervo doador, deve-se ter em mente que ocorrera sacrificio
em potencial na funcdo que era previamente realizada por este nervo, o que implica
em sequelas permanentes. Ao utilizar parcialmente fasciculos isolados do nervo
doador, preserva-se a sua maior parte, mantendo a funcdo motora e sensorial do

nervo doador. A reconstrucdo realizada atinge niveis funcionais aceitaveis 3 20,

As técnicas de neurotizacdes melhoraram significativamente os resultados do
tratamento cirlrgico das lesGes superiores do plexo braquial 1. No que tange, em
particular, a recuperacédo da flexdo do cotovelo (prioridade na reconstrucao), existe
descrito na literatura a utilizac&o do nervo intercostal, nervo espinhal acessorio (XI par
craniano), nervo frénico ou fibras no nervo ulnar, como fontes doadoras, que séo
transferidos para o nervo musculocutaneo com a finalidade de reinervar o musculo

biceps braquial ®.

Estudos recentes mostram resultados superiores em relacdo a flexdo do
cotovelo quando séo utilizados fasciculos do nervo ulnar como doador 6 10111819 T3]
técnica, descrita por Oberlin em 1994, utiliza um fasciculo predominantemente motor
do nervo ulnar que é transferido e suturado no ramo motor para o biceps *’. Em geral,
é escolhido o fasciculo relacionado ao flexor ulnar do carpo e flexor dos dedos, para
evitar a denervagdo dos musculos intrinsecos da méo °. Os resultados satisfatérios
dessa técnica estédo relacionados a alguns fatores como o fato da sutura nervosa
ocorrer em uma area saudavel, sem lesdo, com fibrose reduzida em comparacéao ao
local da lesdo; somente uma sutura; a curta distancia para a regeneracao axonal
atingir o musculo alvo; o uso de um nervo bem vascularizado para a transferéncia %

13,18,21 Trata-se de um procedimento com minima morbidade ao sitio doador 6.



A lesdo do plexo braquial leva a remodelacdo funcional central,
neuroplasticidade. Essa reorganizacdo cortical € um indicador significativo no

prognostico da funcédo sensério-motora apds reparo da lesédo nervosa periférica 22 23,

Para a recuperacédo da sensibilidade apos o reparo de uma lesdo de nervo
periférico, ndo s6 a idade, mas também técnicas de reparo cirdrgico sdo de extrema
importancia. Se os axdnios em regeneracao sao mal dirigidos, torna-se necessaria
uma reorganizagdo ou outros processos adaptativos ao nivel do cértex cerebral
somatossensorial. Acredita-se que tais processos sao dependentes da capacidade
cognitiva do paciente ?*. Estudos mostram uma correlacéo positiva entre a capacidade
cognitiva e o resultado da sensibilidade funcional ap6s a reparacdo de nervos
periféricos, sugerindo que as variacdes de tais fatores podem ajudar a explicar a

variabilidade nos resultados 2° 25,

Em relacdo a dor neuropatica apos lesdo do plexo braquial, foi demonstrado
envolvimento da funcao cognitiva o que pode influenciar o método terapéutico para

dor com origem no plexo braquial 3.

No estudo realizado com o intuito de compreender as altera¢cdes das redes de
estado de repouso do cérebro em pacientes com lesédo do plexo braquial, antes e
depois da cirurgia, foram encontradas mudancas dinamicas. Estes resultados podem
ser atribuidos a neuroplasticidade; no entanto, embora ndo seja lesdo priméaria ao
cérebro apods a leséo do nervo periférico, mudancas em redes cognitivas superiores
foram encontradas em pacientes com lesdo do plexo braquial. Nao foram apenas
mudancas antes da cirurgia, alteracdes dindmicas também foram observadas apos a

cirurgia, especialmente em pacientes que apresentaram melhora da forga muscular °.



Diante disso, pode-se suspeitar da existéncia de correlacdo positiva entre a
capacidade cognitiva do individuo com os resultados funcionais obtidos apds o
tratamento das lesdes traumaticas do plexo braquial. A escassez de trabalhos
relacionando o resultado motor das neurotizacfes, destacando a técnica de Oberlin,
com o nivel cognitivo do individuo, deixa uma lacuna no meio cientifico demonstrando
a necessidade de investigacbes com este objetivo, que podera servir para auxiliar

durante o planejamento do tratamento destes pacientes.



2. OBJETIVOS
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Descrever o resultado funcional da cirurgia de Oberlin em paciente com leséo
traumatica do plexo braquial e determinar a correlacéo entre o resultado funcional e o

nivel cognitivo do paciente.



3.METODOLOGIA
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Trata-se de estudo transversal com pacientes do ambulatério de Cirurgia da

Mao e Microcirurgia da Santa Casa de Misericordia de Sao Paulo.

Incluimos pacientes com lesdes traumaticas altas do plexo braquial; com niveis
de lesdo C5-C6 e C5-C6-C7; acima de 15 anos de idade; submetidos ao procedimento
de Oberlin, associado ou ndo a procedimentos concomitantes do plexo braquial
(reconstrucbes com enxerto, neurotizacdes intraplexuais ou extraplexuais como:
transferéncia do nervo acessorio para 0 nervo supra escapular, do ramo motor do m.
triceps para n. axilar) e com seguimento pdés-operatério minimo de seis meses.
Pacientes com diagnostico de paralisias obstétricas, pacientes pediatricos, pacientes

com leséo baixa e total do plexo braquial foram excluidos do estudo.

Avaliamos os seguintes aspectos clinicos: faixa etaria, género, lado acometido,
dominancia, atividade laboral antes do acidente, tipo de acidente, intervalo entre a
data do trauma e a cirurgia realizada pela equipe especializada expresso em meses,
presenca de lesBes associadas e nivel da lesdo neural (troncos acometidos)
determinado pelo exame fisico e no achado cirargico inicial.

Foram analisados, portanto, dezoito pacientes, sendo 17 homens (94,4%) e
uma mulher (5,6%), com idade média de 29,5 anos (17 a 46 anos). Quanto ao nivel
de lesdo, 13 pacientes apresentavam lesdo C5-C6 (72,2%) e cinco, lesdo C5-C7
(27,8%). O tempo decorrido entre o trauma e o procedimento cirdrgico variou de trés

a 17 meses, apresentando uma meédia de 9,2 meses.

Avaliamos a amplitude de movimento ativa, a forca muscular de flexdo do
cotovelo e o questionario DASH (Disabilities of the Arm, Shoulder and Hand) %/, e

determinamos a correlagéo entre o resultado obtido e o nivel cognitivo do paciente,

10



avaliado pelo Mini Exame do Estado Mental (MEEM) 28, Correlacionamos, também, o

tempo entre a leséo e a cirurgia com o resultado funcional.

Para definir a amplitude do movimento ativo livre utilizou-se a gonidmetria. Com
0 paciente em pé, o gonidometro foi colocado no plano sagital com o seu centro sobre
a articulacédo do cotovelo, e partindo-se da posicdo de maxima extensdo o paciente

foi instruido a realizar a maxima flexao, com valor obtido expresso em graus.

A forga muscular de flexdo do cotovelo foi medida de duas formas, utilizando a

escala do British Medical Research Council (BMRC) e através de dinamodmetro.

Para a primeira avaliacdo, o paciente foi instruido a permanecer na posicao
sentada, com tronco ereto para evitar movimentos compensatérios durante o exame.
O examinador estabilizou o ombro, fornecendo o apoio necessario. A forca foi
graduada como MO quando ndo se observou nenhum sinal de contracdo muscular;
M1, fasciculacdo muscular; M2, forca ndo venceu a gravidade; M3, venceu a
gravidade, mas ndo uma resisténcia; M4, venceu a resisténcia, mas néo é normal; M5,
forca normal. Resultado inferior a M3 foi considerado ruim e o paciente nado realizou a

dinamometria.

A avaliacdo com o dinamdémetro seguiu as recomendacdes da Sociedade
Americana de Fisiologia do Exercicio, tal como descrita por Brown 2°. A forca de flexdo
do cotovelo foi medida em quilogramas (Kgf), utilizando o dinamémetro manual
Manual Muscle Test (MMT) modelo 01163 da marca Lafayette®, composto por duas
alcas rigidas regulaveis, sendo uma extremidade fixa no solo através de ventosa e a
outra na mao do paciente. O paciente permaneceu sentado, mantendo o cotovelo em

90° junto ao corpo e 0 antebragco em supinacdo. O dispositivo foi regulado para

11



adaptar-se a altura do paciente. Realizamos trés medidas consecutivas, com intervalo
meédio de 30 segundos entre elas, com duracao de cinco segundos cada contracao.
Foi considerada para analise a média das trés medidas obtidas. O valor obtido foi
comparado com a forca do lado contralateral, mensurado da mesma forma que o
membro acometido, sendo em seguida determinado o percentual de recuperacdo da

forca.

A forca de preensdo foi definida pelo dinamdmetro Jamar Plus®. O teste foi
realizado na posicado sentada com cotovelo fletido a 90°. O examinador estabilizou o
punho durante o teste, e os pacientes foram estimulados a exercer a forca de
preensdo o maximo possivel. Foram realizadas, em cada membro, trés medidas com
intervalo de 30 segundos entre as mesmas. A média, expressa em quilograma (Kgf),
foi utilizada para analise, comparando os valores obtidos em cada membro.

Os dados coletados foram armazenados em programa Excel para Windows,

confrontados e analisados em programa estatistico (SPSS V20 para Windows).

12



4. RESULTADOS
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ABSTRACT

Objective: To evaluate the functional outcome of patients with
traumatic brachial plexus injury undergoing the Oberlin procedure.
Methods: Eighteen patients were assessed, comprising 17 men
(94.4%) and 1 weman (5.6%), mean age 29.5 years {range 17-46
years), with upper traumatic brachial plexus injury (C5-Cé and
C5-C7). We assessed active range of motion of the elbow, elbow
flexion muscle strength and hand-grip strength, and applied the
DASH (Disabilities of the Arm, Shoulder and Hand) questicnnaire.
Results: Four patients (22.2%) did not achieve effective elbow
flexion strength (BMRC Grade 3). Mean active range of motion was
100.2° (=45.6%), and we observed a mean percentage of strength
recavery relative to the contralateral imb of 35.5% (0-66.3%). Elbow
flexion (p = 0.0001) and hand-grip (p = 0.0001) strength levels
were lower on the affected side. Conclusion: The surgical technique
described by Oberlin for brachial plexus injuries proved effective
for restoring elbow flexion and produced no functional sequelae
in the hand. Bicep strength outcomes were better when surgery
was performed within 12 months of injury. Level of evidence 1,
retrospective study.

Keywords: Brachial Plexus. Nerve Transfer. Muscle Contraction.

RESUMO

Objetivo: Avaliar o resulfado funcional dos pacientes com lesdo
traumatica do plexo braguial submetidos a cirurgia de Oberlin. Mé-
todos: Foram analisados 18 pacientes, sendo 17 homens (94,4%),
com idade media de 29,5 anos (17 a 46 anos), com leséo fraumatica
afta do plexo braguial (C5-C6 e C5-C7). Avaliamos a amplitude de
movimento ativa do cotovelo, a forga muscular de flexao do cotovelo
e a forga de preensao palmar, € aplicamos o guestionario Disabilities
of the Arm, Shoulder and Hand (DASH). Resultados: Quairo pacientes
(22, 2%} nao obtiveram forca eficaz de flexdo do cotovelo BRMC (Grau
3). Aamplitude de movimentacdo ativa apresentou média de 100,2°
(+ 45,6 e cbservamos média de 35,5% (0 a 66,3%) de percentual
de recuperagdo da forga em relagdo ao membio contraiateral. Foi
observada menor for¢a de flexdo de cotovelo (p = 0,0001) e de
preensdo manual (p = 0,0001) no lado acometido. Concluséo: A
cirtrgia descrita por Oberlin para lesées do plexo braquial mostiou-
-se eficiente para a restauragdo da flexdo do cotovelo e ndo deixou
seqguelas funcionais para a mao. Os resultados para a forca do biceps
$&0 meilhores nas cirurgias realizadas com menos de 12 meses de
fesdo. Nivel de evidéncia I, estudo retrospectivo.

Descritores: Plexo Braquial. Transferéncia de Nervo. Contragéo Muscuilar.

Citation: Azevedo Filho FAS, Abdouni YA, Ogawa G, Couto de S& CK, Costa AC, Fucs PMMB. Functional outcome of oberlin procedure. Acta Ortop
Bras. [online]. 2019;27(6):294-7. Available from URL: hitp://www.scielo.br/aob.

INTRODUCTION

The incidence and severity of brachial plexus injuries has increased
worldwide." In the vast majority of cases, these injuries are caused
by high-energy trauma. The increase in cases is directly associated
with the growing number of motorcycle accidents involving young,
economically active individuals, resulting in limitation both for
activities of daily living and the occupational sphere.’®

These injuries are usually classified according to the level of the
injury into upper (injury of C5-C6 or C5-C6-C7 roots), lower (C8-T1)
or total, affecting all roots of the brachial plexus.* Upper trunk
(C5-CB) involvement results in significant disability, with loss of
shoulder function (abduction and external rotation), elbow flexion
and forearm supination.Invalvement of theC7 root can lead to further
deficits including wrist and elbow extension Total injuries affect upper
limb function completely.®/ The severity of these injuries range

from neuropraxia (generally exhibiting spontaneous resolution)
to complete injury due to avulsion, with no prospect of recovery.®
For patients with palsy of the upper roots of the brachial plexus
(C5-C6 or C5-C7), the priority of first restoring elbow function,
followed by shoulder abduction and external rotation, is well es-
tablished in the literature.#4#

The strategies for brachial plexus repair consist of surgical
exploration followed by reconstruction using nerve grafts.®
This approach is reserved only for post-ganglionic injuries.In
pre-ganglicnic injuries involving root avulsion, the proximal rooct
stumps are unavailable for grafting and surgical repair is based
on nerve or tendon transfers. #6912

Evidence suggests that the outcomes of nerve transfers, also defined
as neurotizations, are better than results attained for tendon trans-
fers 511 Neurotizations performed using nerves from the brachial
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plexus are called intraplexial, whereas situations in which the donor
site is not part of the brachial plexus are referred tc as extraplexial.
Transfer of a nerve entails total or partial resectioning of a healthy
nerve and suturing it to the end of a paralyzed nerve In cases of
total resectioning of the donor nerve, it is important te bear in mind
that this involves potentially sacrificing the functicn that the nerve
hitherto performed, resulting in permanent sequelae Partial use of
the donor nerve, in the form of single fascicles, spares most of the
nerve, preserves motor and sensory function of the donor nerve, whilst
also allows the reconstruction to attain acceptable functional levels. ™
The neurotization technigues significantly improve the outcomes
of surgical management of upper brachial plexus injuries.”™
More specifically, for restoring elbow flexion (pricrity in recon-
struction), the literature reperts use of the intercostal nerve, spinal
accessory nerve (cranial nerve pair Xl), phrenic nerve or fibers in
the ulnar nerve, as donor sites, which are transferred to the mus-
culocutaneous nerve to reinnervate the brachial biceps muscle.”
Recent studies have shown superior results for elbow flexion when
fascicles of the ulnar nerve are employed as the donor nerve.®®
The technique described by Oberlin et al.'® (1994) uses a predominant-
ly motor fascicle of the ulnar nerve which is transferred and sutured
atthe metor branch to the biceps. Attaining satisfactory results using
this technique hinges on several factors, such as nerve suturing
oceurring at a healthy, uninjured area with lower fibrosis compared
to the injury site; use of a single suture, without the need for nerve
grafting; a short distance for axonal regeneration to reach the target
muscle; and use of a well-vascularized nerve for the transfer.5811.15
This is a procedure which causes no morbidity at the donor site.'*161
The objective of the present study was to assess the functional
outcome of traumatic brachial plexus injury patients submitted to
surgery using Cberlin’s procedure.

MATERIALS AND METHODS

A cross-sectional study of patients of the Qutpatient Clinic of the
Hand Surgery and Microsurgery Group of the Santa Casa de
Misericérdia de Sdo Paule Hospital was conducted tc assess
outcomes of the Oberlin surgical procedure for brachial plexus injury.
The study included patients with upper brachial plexus traumatic
injuries at levels C5-C6 and C5-C6-C7; aged > 15 years; submitted
to the Oberlin procedure, in association or otherwise with other
concomitant brachial plexus procedures (reconstructions with
grafts, intraplexial or extraplexial neurotizations such as: accessory
nerve transfer to the suprascapular nerve of the motor branch of
the triceps muscles to the axillary nerve) and who were followed
up post-operatively for at least six months.Patients diagnosed with
obstetric palsy, pediatric patients, as well as those with lower and
total brachial plexus injury, were excluded from this investigation
The following clinical aspects were assessed:age, gender, side
affected, handedness, work activity prior to accident, type of acci-
dent, time elapsed (in months) between the trauma event and the
surgery performed by the fast-track specialized team, presence
of associated injuries and level of neural injury (trunks affected) as
determined by physical examination and initial surgical findings.
The active range of motion of the elbow, elbow flexion muscle
strength, hand-grip strength and results on the DASH (Disabilities
of the Arm, Shoulder and Hand) questionnaire were assessed®
Free active range of motion was measured using a goniometer,
with the patient in a standing position. The gonicmeter was placed
on the sagittal plane centered over the elbow joint and, starting
from the point of maximum extension, the patients was instructed
to perform maximum flexion, with the reading taken in degrees.
Elbow flexion muscle strength was measured in two ways: using
the British Medical Council scale and by dynamometer.
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For the scale assessment, the patient was instructed to assume a
sitting position, with trunk upright to prevent compensatory move-
ments during the exam The examiner stabilized the proximal region
by providing the necessary support.Strength was graded as MO,
no muscle contraction; M1, trace of contraction; M2, active move-
mentwith gravity eliminated; M3, active mevement against gravity;
M4, active movement against resistance; M5, normal strength. A
result below M3 was considered poor and these patientswere not
subsequently submitted to the dynamometry tests.

The dynamometry assessment was done according to the recommen-
dations of the American Saciety of Exercise Physiologists, as described
by Brown.™” Elbow flexion strength was measured in kilograms (Kgf)
using a model 01163 Lafayette® Hand Held Dynamometer (Manual
Muscle Test - MMT) consisting of two adjustable rigid straps, one
end of which was affixed to the flocr using a suction cup while the
other end was attached to the patients hand.The patient remained
in a sitting position helding the elbow at 90° alongside the body and
with forearm in supination.The device was adjusted to patient height.
Three consecutive measurements were made at 30-second intervals
of 5-second contractions. An average of the three readings taken was
calculated The value obtained was compared with the force of the
contralateral side, measured in the same manner as the affected limb.
Hand-grip strength was quantified using a Jamar Plus™dynamometer.
The test was performed in the sitting position with the elbow flexed
al 90°The examiner stabilized the patient’s wrist during the test,
and patients were encouraged to exert the maximum grip-strength
possible Three measurements were made for each limb at 30-second
intervals.The mean of these measurements in kilograms (Kgf) was
used for the analysis, comparing the values obtained for each limb.
The data gathered were stored on the Excel program for Windows
and then compared and analyzed using the SPSS statistics program
V20 for Windows.The elbow flexion and hand-grip strength data were
first tested for normality and logarithmic transformations applied when
appropriate.Mean values for normal and affected sides were then
compared after neurotization using the paired i-test, with an alpha
< %5 considered significant. All analyses were carried out using the
Statistical Package for the Social Science for Windows (SPSSW) —
version 15.0. The data were expressed as mean + standard deviation.
This study was approved by the Ethics Committee for Analysis of
Research Projects (CAPPesq) (number 10179316.7.0000.5479).
All patients signed an informed consent form after receiving a
detailed explanation.

RESULTS

Atotal of 18 patients were analyzed The patient group comprised 17
men (94.4%) and 1 woman (5.6%), with a mean age of 29.5 years
(range 17-46 years) With regard to the trauma mechanism, most cases
involved motorcycle accidents (17 individuals, 94 .4%).The distribution
of affected side, left or right, was similar in the sample studied, and 8
patients (44.4%) had other associated injuries.The analysis of injury
level revealed predominantly C5-C6 injuries (13 cases) (72.2%)
followed by C5-C7 injuries (5 cases)(27.8%).Time elapsed between
trauma and performance of the surgical procedure ranged from 3
to 17 months, with a mean interval of 9.2 months. (Table 1)

Four patients (22.2%) did not attain effective elbow flexion strength
(MRC Grade 3), mean active range of motion was 100.2° (+45.6) and
mean percentage recovery of strength relative to the contralateral
limb was 35.5% (0-66.3%).Mean score on the DASH was 37.87
(range 14.2-79.0). Three patients showed no improvement after
the surgical procedure. (Table 2)

Elbow flexion (p= 0.0001) and hand-grip (p= 0.0001) strength was
lower on the injured side submitted to neurotization, compared with
the normal contralateral side.
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Table 1. Clinical data.

Patient Age Sex Handedness Side affected | Trauma mechanism Time elapsed fo Associated injuries Level of injury
Before | Adter surgery (M)
1 17 M R L Right Motorcycle 15 None C5-C7
b 27 M R R Right Motorgycle 12 Nene C5-Ch
3 46 M R R Left Motorcycle 8 None C5-C6
4 38 F R R Left Fall from height 14 None C5-C7
5 27 M R R Left Motorcycle 10 Humeral fracture C5-C7
6 28 M R R Left Motorcycle 6 Fractures to foot, radius and femur C5-C6
7 39 M R L Right Motorcycle 18 None C5-Ch
8 37 M R R Left Motorcycle 6 Fracture to radius C5-C6
9 17 M R R Left Motorcycle 3 Fracture to scapula and rib C5-C8
10 26 M R L Right Motoreycle 3 Tihia fracture (5-C6
11 20 M R L Right Matorcycle 7 Clavicle fracture C5-C6
12 37 M R R Left Motorcycle 16 Rib and cervical vertebrae fractures C5-C7
13 35 M R R Left Matoreycle 17 None (5-C6
14 24 M R R Right Motorcycle 6 None C5-C6
15 27 M R L Right Motoreycle 6 None (5-C6
16 25 M R L Right Motorcycle 5 None C5-C6
17 37 M R R Left Motoreycle 9 Clavicle and wrist fracture C5-C7
18 24 M R R Right Motoreycle 6 None C5-Cé
Table 2. Quantitative variables. Given the factors outlined above, allied with advances in dissection
Elbow Grip ;eohniquefs,helectrostirrgIa‘tgomfto se\ectdthe best fczjiscwcle, T,ag?-
ication of the surgical field of view and improved neurorrha
Patient ROM MRC Dynamometry(Kgf) | Strength | Jamar (Kgf) DASH technigues, nerve%ransfers are becoming thpe treatment of Chopicg
(degrees) R L (%) R | L i s
or nerve injuries.
L 130 3 3 2.3 86 |213|360] 516 The results of the presentstudy are similar to those reported in the
2 100 3 13.0 365 | 368 427 54.7) 273 literature for recovery of elbow flexion strength after the Oberlin pro-
3 182 4 26.7 17.7 663 |50.0|14.0| 223 cedure (77.7% = MRC grade 3 and 50% = MRC grade 4),>7420 yet
4 14 2 12.7 0.0 00 |340)|67 | 790 waorse than some studies reporting 90-100% successful outcomes. %2
5 100 3 317 7.9 249 |4931220] 391 This disparity appears to be related to the fact that delayed surgical
5 130 4 232 20.0 502 | 486|213 351 treatment — longer than 12 months after injury — is associated with
7 0 > 0.0 317 00 1210 43| 308 poorer outcomes®® 142 where 5 patients (27.8%) in the present sample
had a time elapsed between injury and surgery of over 12 months.
8 130 4 309 14.3 46.3 | 34.0 | 11.3] 300 . .
Comparison of elbow flexion strength relative to the contralateral
9 o | 4] 290 | 180 | 48 |386)183] 225 i35 59 of the unaffected limb), although statistically meaningful
10 150 | 4 42 11 | 378 370 /460) 300 i terms of strength loss, showed similar results to those found in
11 130 3 36 1.3 318 26.3 386 341 prev}oug studies '
12 10 2 12.0 0.0 00 [393] 20| 583 Success of the Oberlin procedure hinges largely on the charac-
13 80 2 20.3 0.0 0.0 |34.0]120] 60.0 teristics of the donor nerve.In thecry, this should be specifically
14 100 4 10.3 27.6 373 |38.0|420] 341 motor, close to the recipient motar end plate and the dysfunction
15 128 4 12.0 207 580 |%40!513] 280 caused by resection should be acceptable or compensated by
18 130 4 230 373 617 |226 1403 | 333 other musc!es.The use ofan uln’ar nerve fascicle potentially sat\sflles
all these criteria.Previous studies have shown no loss of function
17 120 3 32.5 10.7 329 |36.6|11.3] 52.0 . .
in the affected hand submitted to surgery. Indeed, the operated
18 110 4 21 3 6369 | 380 470 142 hand sometimes shows improved grip strength scores after the sur-
ery 128131497 |0 the present study, mean grip strength was 22.2 k
DISCUSSION o o , o 9 J

Neurctizations or nerve transfers represent a favorable treatment
option for brachial plexus injuries. In root avulsicn injuries, the
Oberlin procedure used alone has shown better outcomes than
tendon transfers'™'? or nerve grafting in reparable injuries.®
Factors determining improved outcomes include the proximity of the
donor nerve to the motor end plate of the recipient muscle, and thus
shorter reinnervation time; the need for only a single anastomosis
as opposed to the two required for nerve grafting; and the more
anatomic force vectors, contractile capacity and tension of the
muscle previously determined for the primary motion compared
to the reorientation and new characteristics of a muscle involved
in a tendon transfer 6791177

(2-42.7) which, although demonstrating a statistically significant loss
of strength, mirrors results of previous studies.”® Despite the loss of
grip strength seen in the present study, overall hand function was
unaffected.This result is corroborated by the patients” perceived
functional deficit as assessed by the DASH score (37.87), which
is in line with previously reported results.'>#’

CONCLUSION

The surgical technique described by Oberlin for brachial plexus
injuries proved effective for restoring elbow flexion and preduced
no functional sequelae in the hand.

Bicep strength outcomes were better when surgery was performed
within 12 months of injury.

Acta Ortop Bras. 2019;27(6):234-7
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ABSTRACT

Obijective: To determine the relationship between the functional
outcome achieved following Oberlin transfer, the cognitive level of
the patient, and the time elapsed between the trauma event and
surgery. Methods: Eighteen patients with a traumatic injury to the
brachial plexus (C5-C6 and C5-C7) were evaluated. Seventeen
(94.4%) patients were males and one (5.6%) was female, with a
mean age of 28.5 years (range 17-46 years). We evaluated the ac-
tive range of motion, elbow flexion strength, and Disabilities of the
Arm, Shoulder and Hand (DASH) and determined the correlation
between the procedural outcome and the patient’s cognitive level,
as assessed by the Mini-Mental State Exam (MMSE). Results: We
found statistically significant correlations between the MMSE scale
and strength recovery (84.4%, p<0.001), which was classified as
excellent, and between the MMSE and British Medical Research
Council (BMRC) scales (78.4%, p>0.001), which classified cognitive
level as good. Conclusions; We found a positive correlation between
cognitive capacity and functional outcome of patients submitted to
Oberlin surgery. The time elapsed between trauma and the surgical
procedure showed an inversely proportional correlation with the
strength of recovery. Level of Evidence Il, Retrospective Study.

Keywords: Brachial Plexus. Nerve Transfer. Cognition. Ulnar nerve.
Musculocutaneous nerve

RESUMO

Objetivo: Determinar a refagao entre o resultado funcional obtido
com a cirurgia de Oberlin, o nivel cognitivo do paciente e com
0 tempo decorrido enfre o frauma e a cirurgia. Métodos: Foram
analisados dezoito pacientes, sendo 17 homens (94,4%) e uma
muther (5,6%), com idade média de 29,5 anos (17 a 46 anos).
com leséo fraumatica alta do plexo braquial (C5-C6 e C5-C7).
Avafiamos a amplitude de movimento atfva, a forca muscular de
flexao do cotovelo e o questionario DASH (Disabilities of the Arm,
Shoulder and Hand) e determinamos a correlagao entre o resultado
obtido e o nivel cognitive do paciente, avaliado pelo Mini Exame
do Estado Mental (MEEM). Resultados: Observamos correlagbes
de significancia estatistica entre MEEM e recuperacdo de forca
(84,4%, p<0,001), classificadla como 6tima; MEEM e BMRC - Brit-
ish Medical Research Council (78,4%, p> 0,001), classificada
como boa. Conclusées: Verificarnos correlagdo positiva entre a
capacidade cogrnitiva e os resultados funcionais dos pacientes
submetidos a cirurgia de Oberlin. O tempo decorrido entre o trauma
e ¢ procedimenlo Cirdrgico apresenta uma relagao inversamente
proporcional com a recuperacdo da forca. Nivel de Evidencia il,
Estudo retrospectivo.

Descritores: Plexo Braquial. Transferéncia de Nervo. Cognicao.
Nervo Ulnar. Nervo Musculocuténeo.

Citation: Azevedo Filho FAS, Santos WZ, Oliveira TG, Abdouni YA, Costa AC, Fucs PMMB. Does cognitive capacity interfere with the outcome of
oberlin transfer? Acta Ortop Bras. [online]. 2018,26(6):394-6. Available from URL: http://www.scielo br/aob.

INTRODUCTION

The incidence and severity of the brachial plexus injury have both
been increasing worldwide. Upper trunk impairment results in
significant disability, with loss of shoulder function (abduction of the
shoulder and external rotation), elbow flexion, and supination of the
forearm. For these patients the pricrity is to restore elbow function,
followed by abduction and external rotation of the shoulder.'®

Neurctization techniques have significantly improved the cutcome
of surgical treatment of upper brachial plexus injuries.” Recent

studies have shown superior results with regard to elbow flexicn
when ulnar nerve fascicles are used as a donor® in a technique
described by Oberlin ® which uses a predominantly motor fascicle
of the ulnar nerve that is transferred to the motor branch of the
biceps. The satisfactory resulis obtained with this technique are
related to the fact that nerve suturing is done to a healthy area, is
single-threaded and at a short distance from the target muscle, and
relies on the use of a well-vascularized nerve for the transfer*!"
It is a procedure that causes minimal morbidity tc the donor site.®
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Brachial plexus injury leads to central functional remacdeling, with
attention being focused on the sensorimotor areas of the brain."?
Not only age but also surgical repair technigues are of the utmost
importance for sensitivity recovery following the repair of peripheral
nerve injury. If regenerating axons are misdirected, a reorganization or
other adaptive processes at the level of the somatosensory cerebral
cortex becomes necessary. Such processes are believed to depend
on the patient’s cognitive capacity.”® There is likely to be a positive
correlation between cognitive ability and the outcome of functional
sensitivity after peripheral nerves have been repaired, which suggests
that variations in such factors may help to explain result variability. 31+
The main goal of this study is to determine the relationship between
the functional outcome obtained with Oberlin transfer and the patient's
cognitive level, and the time elapsed between trauma and surgery.

MATERIALS AND METHODS

We conducted a cross-sectional study with patients from the Hand
Surgery and Microsurgery Outpatient Clinic at Universitary Hospital,
Sao Paulo, Brazil. The study was approved by the local institutional
ethics review board (approval number: 2.550.903) and all patients
signed an informed consent form before inclusion in the study.
We included patients with traumatic injuries to the brachial plexus
at C5-C6 and C5-C8-C7 levels, above 15 years of age, undergoing
Oberlin transfer, either associated or not with concomitant proce-
dures to the brachial plexus (reconstructions with grafting, intraplexal
or extraplexal neurctizations such as: transfer of the accessory nerve
to the suprascapular nerve, from the motor branch of the triceps
muscle to the axillary nerve} and followed them up postoperatively
for a period of at least six months. Patients diagnosed with obstetric
paralysis, pediatric patients, and patients with lower or total brachial
plexus injuries were excluded from the study.

Eighteen patients were therefore evaluated, of whom 17 (94.4%) were
males and one was female (5.6%), with a mean age of 29.5 years (17-
46 years). With regard to the level of the injury, 13 patients presented
C5-C6 injuries (72.2%) whereas five of them had C5-C7 injuries (27.8%).
The time elapsed between trauma and the surgical procedure ranged
from three to 17 months, with an average of 9.2 months

We evaluated the active range of motion, elbow flexion strength, and
DASH (Disabilities of the Arm, Shoulder and Hand)'™ questionnaire
and then determined the correlation between the outcome obtained
and the patient's cognitive level, as assessed by the Mini-Mental
State Examination (MMSE) '® We also correlated the time between
injury and surgery with the functional outcome.

Gonicmetry was used to define the range of free active motion. With
the patient standing, the goniometer was placed in the sagittal plane
with its center on the elbow joint; then, starting from the maximum
extension position, the patient was instructed to perform maximum
flexion, with the obtained value being expressed in degrees.
Muscle strength was measured during elbow flexion in two ways:
by using the British Medical Research Council (BMRC) scale or
a dynamometer,

For the first evaluation, the patient was instructed to remain in
the seated paositicn, with an upright trunk to avoid compensatory
movements during the test. The examiner stabilized the patient's
shoulder, providing the necessary support. The strength was graded
as MO when no sign of muscle contraction was observed; M1,
muscle fasciculation; M2, when strength did not overcome the force
of gravity; M3, when it overcame gravity, but did not overcome a
resistance; M4, when it overcame the resistance, but was not normal;
M5, normal strength. A lower than M3 result was considered poor
and the patient did not undergo the dynamemetry test.

The evaluation using the dynamometer followed the guidelines of
the American Society of Exercise Physiologists (ASEP), as described
by Brown '’ Elbow flexion strength was measured in kilograms (kgf)
by using a Lafayette® Manual Muscle Test (MMT) model 01163

Acta Ortop Bras. 2018;26(6):394-6

comprised of two rigid adjustable straps, with one end fixed to the
ground by a suction cup and the other end in the patient’s hand. The
patient remained seated and kept the elbow at a 90° angle close
to the body while keeping the forearm in a supinated position. The
device has been set to adapt to the patient's height. We tock three
consecutive measurements, with an average interval of 30 seconds
between them, with each contraction lasting five seconds. The mean
of the three measurements was then considered for analysis. With
the lack of knowledge of the degree of muscular strength of the
limb involved before the injury, the value obtained was compared
with the contralateral side, muscle strength M5, which is closest
to what is considered normal and then the percentage of force
recovery was determined. The strength of the contralateral side was
assessed in the same way as was the strength of the affected limb.
The collected data were stored with the aid of Windows Excel, and
then compared and analyzed by using statistical software (SPSS V20
for Windows). We used a significance level of 0.05 (5%) in our study,
and constructed all the confidence intervals with a 95% statistical
confidence level. Pearson’s correlation was used to measure the
degree of relationship between all the quantitative variables and to
validate the correlations, the Correlation Test was used.

The correlation ranged from -1 to 1, but in order to facilitate reading
and/or understanding, the values were transformed into percentages:
values between 0% and 20% were considered as very poor; between
20% and 40% as poor; between 40% and 60% as fair, between 80%
and 80% as good; and between 80% and 100% as excellent.

RESULTS

When comparing the time interval between trauma and surgery with the
BMRC scores and strength recovery, we found negative and inversely
proportional correlations (-90.4%, p<<0.001, excellent correlation; -69.9,
p=0.001, good correlation), respectively. We also found a negative
correlation between DASH and BMRC (-67.0%, p =0.002) and between
DASH and strength recovery (-64.4%, p=0.004). (Table 1)

We also found statistically significant correlations between the
MMSE scale and strength recovery (84.4%, p <0.001), which was
classified as excellent; between the MMSE and BMRC scales (78.4%,
p> 0.001), classified as good, and a fair correlation between the
MMSE and active range of motion (AROM) scales (47.8%, p<0.045).
In comparing MMSE and DASH. a fair relationship, albeit with no
statistical significance, was observed (-43.0%, p 0.075). (Table 1)

DISCUSSION

Brachial plexus injury is a severe trauma to the peripheral nervous
system, which can cause central remodeling, as revealed by functional
MRI {magnetic resonance imaging). However, this remodeling is

Table 1. Correlation of Quantitative Variables.
Time

: Strength
Age | since | AROM | BMRC DASH
Trauma Recovery
Time Interval | Corr (1) |47.1%
between Trauma
x Surgery P-value | 0.048
Corr (r) |-27.2%| -61.8%
ARCM P-value | 0.274 | 0.006
Corr (r) |-37.1%| -90.4% | 69.3%
BMRC P-value | 0.129 | <0.001 | 0.001
Strength Corr (r) |-27.0%| 69.9% | 72.1% | 89.3%
Recovery P-valug | 0.278 | 0.001 | 0.001 | <0.001
DASH Corr (r) |116.1%| 57.4% | -41.0% | -67.0% | -64.4%
P-value | 0.524 | 0.013 | 0.081 | 0.002 [ 0.004
MMSE Corr [r) |-33.7%/ -56.3% | 47.8% | 78.4% | 844% |-43.0%
P-value | 0.171] 0.015 | 0.045 | <0.001 | <0.001 | 0.075
Corr (r)- Carrelation
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mainly restricted to the scmatosensory cortex. The exact mechanism
remains unknown. Several authors'* '8 have related the results from
peripheral nerve injury repair with the patients’ cognitive capacity.
Rozén et al.” described the correlation between restoring functional
sensitivity with the cognitive capacity of patients undergoing nerve
repair in the forearm. This result is related to the brain’s capacity for
remodeling and adapting to new functional demands. Boender et al.,'®
inundertaking a prospective multicenter study, found nc association
between cognitive capacity and sensory recovery, or that it was
probably not as strong as suggested in previous retrospective studies.
The cognitive function reflects a set of processes and activities that are
used in perceiving, thinking and employing these processes nat only in
sentence comprehension, for instance, but also in object recognition,
touch perception and spatial orientation.” There is reason to believe that
the brain’s ability to understand, use and adapt to cortical reorganization
after nerve repair may reflect the individual's cognitive capacity.'
The positive correlations found in the study may be related to a better
understanding, by the patient, of the treatment used. Communication
and an excellent physician-patient relationship are of the utmost
importance for a good adherence to the proposed treatment. Such
adherence can be understeod as the degree of agreement between
the guidance received (relative to postoperative care, attendance at
follow-up, and rehabilitation) and the patient's behavior. Numerous
factors can interfere with the adherence process and consequently
the desired outcome. Patient-related factors that can interfere with
the adherence process may be related to biosocial traits, such as
schooling, socioeconomic level, occupation, marital status, religicn,
health beliefs, life habits, and cultural aspects.

The patient must be an active agent throughout the process, and
have a wish to seek to improve and rehabilitate those functions that
have been lost orimpaired by the trauma. A variety of combinations
of therapeutic procedures aimed at helping the individual to learn or
relearn their normal response pattern can be used. Patients with high
cognitive levels are expected to mare easily understand the guidelines
being given to them, which therefore results in greater functional

requirement, a factor that may explain the regular relationship we
observed between DASH and MMSE in our study.

Another factor related to the recovery of muscle function is the time
variable. A sufficient number of motor fibers should reach the target
organ within a given period of time to achieve the desired function.*
Teboul et al.? observed that patients operated on six months after
injury had a 64.7% chance of a useful recovery of biceps function.
Onthe other hand, patients operated on before that 6-month pericd
following injury had an 86.7% chance of gaining useful elbow flex-
ion.? In a study conducted by Leechavengvongs et al.,” in which 32
patients were analyzed, the only patient who did not attain functional
strength underwent the procedure 12 months following injury.® Our
study corroborates the results described in the literature: we found
that patients undergoing the surgical procedure with periods of time
greater than 12 months following injury did not attain elbow strength.
This highlights the significant inverse correlation between time since
trauma and recovery of muscle strength. It is worth mentioning cne
case of a patient operated on 15 months after injury who managed
to recover functional strength grade 3 (BMRC).

The literature defines a 6- to 12-month time interval as the appropriate
time window for offering surgery to patients with upper trunk traction,
avulsion injury. Although this may be considered ideal, Oberlin transfer
can be attempted even in patients 12 to 24 months after injury, since
the risk-benefit ratio in these patients can still be favorable.®

Taking into consideration this time interval and the patient’s cognitive
level, treatment planning can be better defined while respecting
their individual characteristics and requirements to achieve the
best functional outcome.

CONCLUSION

We found a positive correlation between the cognitive capacity and
functional outcome of patients submitted to Oberlin surgery. The
time elapsed between trauma and the surgical procedure has an
inversely proportional correlation.

AUTHORS’ CONTRIBUTIONS: Each individual author contributed individually and significantly to the development of this work., FASAF (0000-0001-5963-
7573)*: Conception and design; Data Collection; Analysis and interpretation; Statistical analysis; Discussion of results; Writing the article; Final approval of
the article. TGO (0000-0001-8248-2659)*: Data Collection; Analysis and interpretation; Discussion of results; Writing the article; Final approval of the article.
WZS (0000-0002-9100-4749)*: Data Collection; Analysis and interpretation; Discussion of results; Writing the article; Final approval of the article. YAA (0000-
0003-0752-5128)*: Conception and design; Discussion of results; Writing the article; Final approval of the article. ACC {0000-0002-5038-8884)*: Conception
and design; Discussion of results; Writing the article; Final approval of the article. PMMBF (0000-0001-7081-987X)*: Conception and design; Discussion of
results; Writing the article; Final approval of the article. *ORCID (Open Researcher and Contributor 1D}

REFERENCES

1. Ali ZS, Heuer GG, Faught RW, Kaneriya SH, Sheikh UA, Syed IS, et al. Upper
brachial plexus injury in adults: comparative effectiveness of different repair
techniques. J Neurosurg. 2015;122(1):195-201.

2. Bertelli JA, Ghizoni MF. Reconstruction of C5 and C6 Brachial Plexus Avulsion
injury by mulliple nerve translers: spinal accessory lo suprascapular, ulnar
fascicles to biceps branch, and triceps long or lateral head branch to axillary
nerve. J Hand Surg Am. 2004;29(1):131-9

3. Leechavengvongs S, Witconchart K, Uerpairojkit C, Thuvasethakul P, Ketmalasiri W
Nerve transfer to biceps muscle using a part of the ulnar nerve in brachial plexus
injury (upper arm type): a report of 32 cases. J Hand Surg Am. 1998;23(4).711-6.

4. Liverneaux PA, Diaz LC, Beaulieu JY, Durand S, Oberlin C. Preliminary results
of double nerve transfer to restore elbow flexion in upper type brachial plexus
palsies. Plast Reconstr Surg. 2006;117(3):915-9.

5. Mohammad-Reda A. Early post-operative results after repair of traumatic
brachial plexus palsy. Turk Neurosurg. 2013;23(1):1-9.

6. Oberlin C, Beal D, Leechavengvongs S, Salon A, Dauge MC, Sarcy JJ. Nerve transfer
to biceps rmuscle using a part of ulnar nerve for C5-C6 avulsion of the brachial plexus:
anatomnical study and report of four cases. J Hand Surg Am. 1994;19(2):232-7

7. Rezende MR, Rabelo NTA, Silveira Junior CC, Petersen PA, Paula EJL, Matta Jr
R. Resultado da neurotizagao do nervo ulnar para o misculo biceps braguial
na lesdo do plexo braguial. Acta Ortop Bras. 2012,20(6),317-23.

8. Sedain G, Sharma MS, Sharma BS, Mahapatra AK. Outcome After delayed
oberlin transfer in brachial plexus injury. Neurosurgery. 2011,69(4):822-7.

9. Teboul F, Kakkar R, Ameur N, Beaulieu JY, Oberlin C. Transfer of Fascicles
from the ulnar nerve to the nerve to the biceps in the treatment of upper brachial
plexus palsy. J Bone Joint Surg Am. 2004;86-A(7):1485-90.

10. Tsai YJ, Su FC, Hsiao CK, Tu YK. Comparison of objective muscle strength in
C5-C6 and C5-C7 brachial plexus injury patients after double nerve transfer.
Microsurgery. 2015:35(2):107-14.

. Maricq C, Jeunehomme M, Mouraux D, Rémy P, Brassinne E, Bahm J, et al.
Objective evaluation of elbow flexion strength and fatigability after nerve transfer
in adult traumatic upper brachial plexus injuries. Hand Surg. 2014;19(3):335-41.

12. Feng JT, Liu HQ, Hua XY, Gu YD, Xu JG, Xu WD. Brain functional network
abnormality extends beyond the sensorimotor network in brachial plexus injury
patients. Brain Imaging Behav. 2016;10(4):1198-205.

. Boender ZJ, Ultee J, Hovius SRE. Cognitive capacity: no association with recovery
of sensibility by Semmes Weinstein test score after peripheral nerve injury of
the forearm. J Plastic Reconstr Aesthet Surg. 2010;63(2):354-9.

14. Rosén B, Lundberg G, Dahlin LB, Holmberg J, Karlson B. Nerve repair; correlation
of restitution of functional sensibility with specific cognitive capacities. J Hand
Surg Br. 1994;19(4):452-8

. Orfale AG, Aradjo PMP, Ferraz MB, Natour J. Translation into Brazilian Portuguese,
cultural adaptation and evaluation of the reliability of the Disabilities of the Arm,
Shoulder and Hand Questionnaire. Braz J Med Biol Res. 2005;38(2):293-302.

16. Brucki SMD, Nitrini R, Caramelli P, Bertolucci PHF, Okamoto IH. Sugestdes

para o uso do mini-exame do estado mental no Brasil. Arg Neuro-psiquiatr.

2003:61(3B):777-81.

Brown LE, Welr JP. ASEP Procedures recommendation |: accurate assessment

of muscular strength and power. J Exerc Physiol. 2001;4(3):1-21.

18. MahmoudAliloo M, Bakhshipour A, Hashemi T, Roofigari AR, Hassan-Zadeh

R. The correlation of cognitive capacity with recovery of hand sensibility after
peripheral nerve injury of upper extremity. NeuroRehabilitation. 2011;29(4):373-9

-
jur

w

1

w

™~

Acta Ortop Bras. 2018;26(6):394-6

22



5. CONSIDERACOES FINAIS

23



Os resultados apresentados nos estudos foram compativeis com os descritos
na literatura, destacando a cirurgia de Oberlin como excelente op¢do no tratamento
das lesdes altas do plexo braquial, permitindo ao paciente o retorno as atividades

diarias e profissionais com independéncia.

Sabemos que inumeros fatores contribuem para o resultado, incluindo os
fatores inerentes a técnica cirargica, como a proximidade do nervo doador a placa
motora do musculo receptor, acarretando menor tempo de reinervacao, necessidade
de apenas uma anastomose e fatores relacionados ao paciente, como o0 nivel

cognitivo 1116, 17,18, 21,

Conseguimos comprovar com este estudo o que era observado na pratica
clinica dentro do servico de cirurgia da mao e microcirurgia da Santa Casa de Séao
Paulo. Ao avaliarmos os resultados de diferentes pacientes durante a evolucéo,
percebiamos que pacientes com dificuldade na compreenséo tanto das orientacdes
pré-operatorias, explicacdes relacionadas as etapas do tratamento desde o
procedimento cirargico até a fase de reabilitacdo, quanto pds-operatérias,
compreensao dos exercicios de reabilitacdo e suas etapas, apresentavam resultados
funcionais inferiores. Fatores que podem receber influéncia direta do nivel cognitivo

do paciente.

Estao disponiveis diversas baterias neuropsicolégicas para quantificacdo das
funcdes corticais superiores, entretanto, esses testes requerem qualificacédo

profissional, treinamento especifico e longos periodos de administracéo .

Idealmente, um teste para exame do estado mental deve ser simples, de rapida
aplicacdo, passivel de reaplicacdo, confiavel das fungbes mentais, realizada em 5
minutos durante o atendimento ao paciente 30, Deve também dispensar material
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complementar e conhecimento especializado, de modo a ser utilizado também por
profissionais da area de saude em geral. Escolhnemos o Mini-Exame do Estado Mental
(MEM) por preencher os critérios descritos acima além de ser um instrumento que faz
parte de avaliacbes neuropsicolégicas mais amplas e também por ter sua

confiabilidade confirmada em diversas comparacdes com outros testes 31

Trata-se, provavelmente, do instrumento mais utilizado mundialmente e
apresenta validacdo para a populagdo brasileira 3. Fornece informacGes sobre
diferentes parametros cognitivos, dividido em categorias, cada uma delas planejada
com o objetivo de avaliar determinadas funcdes cognitivas como a orientagdo no
tempo e espaco, orientacdo espacial, memoria de registro, atencao e calculo, memoria
de evocacdo, linguagem e capacidade construtiva visual. O escore do MEEM pode
variar de um minimo de O pontos, o qual indica o maior grau de comprometimento
cognitivo dos individuos, até um total maximo de 30 pontos, o qual, por sua vez,
corresponde a melhor capacidade cognitiva 3% 32 33 A educacdo formal parece ndo
exercer um importante efeito de confundimento sobre a linguagem, memoaria de

registro e memoéria de evocacéo, itens pertencentes ao MEEM .

As correlagbes positivas encontradas podem estar relacionadas a melhor
compreensdo, por parte do paciente, ao tratamento empregado. E de suma
importancia a boa comunicacado e uma excelente relacao entre o médico e o paciente
para uma boa adesao ao tratamento proposto. InUmeros fatores podem interferir no
processo de adesdo e consequentemente o resultado final almejado. Verificamos que
os fatores ligados ao paciente que interferem no processo de adesao podem estar
relacionados as caracteristicas biossociais, como, escolaridade, nivel
socioecondémico, ocupacao, estado civil, religido, crencas de saude, habitos de vida e

aspectos culturais.
25



O paciente deve ser um agente ativo de todo o processo, desejando alcancar
e buscar a melhora e reabilitacdo das fun¢des perdidas ou prejudicadas pelo trauma.
Durante o processo de reabilitacdo, varias estratégias terapéuticas podem ser
utilizadas para ajudar o individuo a aprender ou reaprender o padrdo de resposta
normal. Conseguimos comprovar a nossa hipétese de que pacientes com niveis
cognitivos mais elevados compreendem com mais facilidade as orientacées que lhe

sao passadas, resultando em melhor resultado funcional.

Novos estudos precisam ser realizados, utilizando outros instrumentos mais
sensiveis e complexos para avaliacdo cognitiva e com uma amostra maior. Os estudos
nos fizeram refletir que, com base no nivel cognitivo apresentado pelo paciente, o0
tratamento pode ser melhor conduzido, respeitando as caracteristicas individuais e

exigéncias de cada um, para ser alcancado o melhor desfecho funcional.
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Qutros Termodecompromisso.pdf 01/10/2016 |Fernando Antonio Aceito
16:18:59 |Silva de Azevedo
Filho
Qutres Formulario_de_autorizacao.pdf 01/10/2016 |Fernando Antonio Aceito
16:18:31 Silva de Azevedo
Filho
Orgamento Formulario_de_Orcamento.pdf 01/10/2016 |Fernando Antonio Aceito
16:11:41 Silva de Azevedo
Filho
Folha de Rosto Folhaderosto. pdf 01/10/2016 |Fernando Antonio Aceito
16:09:09 |Silva de Azevedo
Filho

Situacao do Parecer:

Aprovado

Enderego: Rua Marques de Itu, 381

Bairro: VILA BUARQUE CEP: 01.223-001
UF: SP Municipio: SAO PAULO

Telefone: (11)2176-1818 Fax: (11)2176-7688 E-mail:

cepsc@santacasasp.org.br
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Continuagao do Parecer: 3.271.427

Necessita Apreciagdao da CONEP:
Néo

SAO PAULO, 17 de Abril de 2019

Assinado por:
Pollyana Oliveira Lira

(Coordenador(a))
Enderego: Rua Marques de Itu, 381
Bairro: VILA BUARQUE CEP: 01.223-001
UF: SP Municipio: SAO PAULO
Telefone: (11)2176-1818 Fax: (11)2176-7688 E-mail: cepsc@santacasasp.org.br

SANTA CASA DE _
MISERICORDIA DE SAO %
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7.2. Parecer CEP — Segundo Trabalho
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