RELATO DE CASO / CASE REPORT

Lesao do nervo axilar causada pela injecao
intramuscular no deltoide: relato de caso

Axillary nerve injury caused by deltoid muscle
intramuscular injection: case report

HURON MEIRELLES", GERALDO ROCHA MOTTA FILHO?

RESUMO

A injecao intramuscular no deltéide é procedimento fre-
qiiente. Ocasionalmente, pode causar complicacoes, tais
como contraturas musculares e lesoes neurolégicas. Aven-
ta-se que a injecao em local improéprio é, em geral, o fator
responsavel por essas intercorréncias. Recentemente, foi
encaminhado aos autores um paciente com lesao causada
por injecao intramuscular no deltéide. A lesio compro-
meteu os ramos do nervo axilar que se dirigem as suas
porcoes anterior e média, que se encontravam paralisa-
das.
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INTRODUCAO

A injec¢do intramuscular no musculo deltéide tem sido evi-
tada em alguns centros. A regido de escolha tem sido o qua-
drante latero-superior do musculo gliteo maximo. Isso se deve
a maior percentual de complica¢des decorrentes de injecdes
realizadas no musculo deltéide quando comparadas aquelas

ABSTRACT

Deltoid muscle intramuscular injections are frequent pro-
cedures. Eventually, they may yield complications such as
muscle contractures, and nerve lesions. It is suggested that
an inadequate injection site is usually the reason behind those
occurrences. A patient with a lesion caused by deltoid mus-
cle intramuscular injection was recently referred to authors’
service. The lesion compromised axillary nerve branches re-
sponsible for deltoid muscle anterior and middle portions,
which were paralyzed.
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INTRODUCTION

Deltoid muscle intramuscular injections have been avoid-
ed in some centers. The region of choice has been the lateral
superior quadrant from the gluteus maximus muscle. That is
due to a higher percentage of complications caused by injec-
tions performed on the deltoid muscle, when compared to those
applied to the gluteus; the most frequent complications are
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aplicadas no gliteo, sendo que as mais freqiientes sdo as con-
traturas musculares. O objetivo deste relato € demonstrar como
simples aplicacdo de medicamento por via intramuscular no
deltéide pode acarretar lesdo que compromete a funcio do
membro superior por paralisia do nervo axilar().

ANATOMIA

O nervo axilar origina-se do fasciculo posterior do plexo
braquial. Sua por¢ao proximal encontra-se em posicdo lateral
em relacdo ao nervo radial, em posi¢ao posterior a artéria axi-
lar e anterior ao musculo subescapular, dirigindo-se ao espa-
¢o quadrangular. Atravessa esse espago acompanhado da ar-
téria circunflexa posterior, onde estd em intimo contato com a
capsula inferior. Ao deixar esse espago o nervo segue pelo
aspecto posterior do colo umeral, dividindo-se nos ramos mus-
culares anterior e posterior®.

O ramo anterior continua circundando o colo umeral, em
direcdo anterior, junto as fibras do deltdide, inervando a parte
clavicular e acromial deste musculo. O ramo anterior do ner-
vo axilar estd comumente localizado entre 3 e 7cm inferior-
mente a borda lateral do acrdmio®.

O ramo posterior inerva a parte espinal do deltéide e tam-
bém o misculo redondo menor, assim como é responsavel
pela inervagdo sensitiva da parte stipero-lateral do brago, atra-
vés de um ramo sensitivo terminal.

RELATO DO CASO

Paciente do sexo masculino, 67 anos de idade, auxiliar de
laboratério, compareceu a um servico médico em 2/5/2001
para receber vacina contra gripe, difteria e tétano, sendo sub-
metido nessa oportunidade a uma injeco no musculo deltdi-
de de cada brago. No dia seguinte apresentava dor e impotén-
cia funcional no ombro direito, que evoluiu com exacerbagdo
da sintomatologia no decorrer da semana. Procurou tratamento
médico e foram prescritos analgésico e fisioterapia. Persistiu
com queixas, sendo encaminhado ao INTO-HTO apds seis me-
ses, em 14/11/2001, queixando-se de dor intensa e apresen-
tando acentuada impoténcia funcional. No exame fisico apre-
sentava: no ombro direito, flexao anterior ativa de 80° e passiva
de 130°; rotagdo externa de 45° e interna em T12. Os rotado-
res externos e o subescapular apresentavam a forga preserva-
da e compardvel com a do lado contralateral. No ombro es-
querdo, a flexdo anterior ativa e passiva era de 150°; a rotacdo
externa, de 50° e a interna em T8.

Nio havia contragdo muscular visivel ou palpdvel das fi-
bras da parte clavicular e acromial do deltéide a direita. J4 a
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muscle contractures. The aim of this report is to show how a
simple medicine intramuscular application may produce such
lesion that compromises the upper limb function due to axil-
lary nerve paralysis'’.

ANATOMY

The axillary nerve is originated from the brachial plexus
posterior chord. Its proximal portion is laterally situated in
relation to the radial nerve, posteriorly to the axillary artery,
and anteriorly to the subscapularis muscle, towards the qua-
drangular space. The nerve crosses that space along with
posterior circumflex artery, which is in close contact with the
lower capsule. After leaving the quadrangular space, the nerve
runs by the posterior aspect of humeral surgical neck, divid-
ing into anterior and posterior muscular branches’.

The anterior branch goes anteriorly to wrap the humeral
neck, along with deltoid muscle fibers, innervating the clavic-
ular and acromial parts of that muscle. The axillary nerve
anterior branch is commonly located between 3 cm to 7 cm
inferiorly to the acromial lateral border?.

The posterior branch innervates the deltoid muscle spinal
part, and also the teres minor muscle, besides being responsi-
ble for the sensory innervation of superior and lateral aspect
of the upper arm, through a terminal sensory nerve.

CASE REPORT

A male, 67-year-old patient who worked as a lab techni-
cian had gone to a medical service on May 2", 2001 for flu,
diphtheria, and tetanus vaccination; at that time, he received
an injection to the deltoid muscle of each arm. In the next day,
he presented pain and functional disability on the right shoul-
der, which evolved with symptoms exacerbation during that
week. He looked for medical attention and received a pre-
scription of analgesics and physical therapy. He persisted with
those complaints, and was referred to INTO-HTO after six
months, at November 14" 2001, complaining of severe pain
and disability. On physical examination, he presented active
anterior flexion of 80 degrees; passive anterior flexion of 130
degrees; external rotation of 45 degrees; and internal rota-
tion at T12 from the right shoulder. External rotators and sub-
scapularis muscle had preserved strength, comparable to the
contralateral side. On the left shoulder, active and passive
anterior flexions were of 150 degrees; external rotation, 50
degrees; and internal rotation on T8.

There was either no visible or palpable muscle contraction
Jfrom deltoid clavicular and acromial fibers of the right side.
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Fig.1-aeb) b
Aspecto clinico
da paralisia

do musculo
deltoide do
ombro direito
apods cinco
meses de
injecao
intramuscular
Fig. 1-a and b)
Clinical aspect of
right shoulder
deltoid muscle
paralysis, after
five months of
intramuscular
injection

espinal apresentava contracdo muscular palpavel de suas fi-
bras (fig. 1, ae b). Foi registrada alteracdo da sensibilidade na
drea do nervo axilar.

O quadro clinico sugeria paralisia do nervo axilar, sendo
iniciada a reabilitacdo por meio de cinesioterapia e eletroesti-
mulagdo.

O diagnéstico foi confirmado pela eletroneuromiografia
(ENM), que revelou comprometimento significativo do nervo
axilar com potenciais polifdsicos longos e de baixa amplitu-
de, sugestivos de processo de reinerva¢do. No momento do
exame, observou-se neuroconducdo com valores indetermi-
ndveis no nervo axilar. O exame radiografico do ombro nao
revelou anormalidades. Cerca de sete meses apds o acidente,
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b Fig.2-aeb)
Aspecto clinico
da abducéo e
flexao ativa do
ombro direito
apés 11 meses
da lesdo do
nervo axilar

Fig. 2 - a and b)
Clinical aspect of
right shoulder
abduction and
active flexion at
eleven months
after axillary
nerve lesion

The spinal part presented palpable muscle contraction of its
fibers (fig. 1, a and b). There was a change in the axillary
nerve sensory ared.

Clinical picture suggested axillary nerve paralysis; reha-
bilitation started with exercises and electric stimulation.

Diagnosis was confirmed by nerve conduction studies (NCS),
that revealed axillary nerve significant compromising, with
long, polyphasic, and short amplitude potentials, suggestive
of reinnervation process. During examination, undetermined
values of axillary nerve neuroconduction were observed.
Shoulder radiological examination revealed no abnormali-
ties. Around seven months after the accident, at December
12" 2001, the patient showed pain improvement, despite no
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Figs. 3 — Aspecto clinico da flexdo dos ombros direito e esquerdo
apods 31 meses da lesdo do nervo axilar

Figs. 3 — Clinical aspect of right and left shoulder flexion at 31
months after axillary nerve lesion

em 26/12/01, o paciente referia melhora da dor, apesar de ndo
apresentar alteracOes substanciais do quadro clinico objetivo
quando comparado com o da consulta anterior.

A revisdo clinica apés aproximadamente trés meses mos-
trou melhora relativa da fun¢do e melhora acentuada da dor,
apesar da persisténcia dos sinais clinicos da paralisia do ner-
vo axilar acometendo as partes clavicular e acromial do del-
toide. Nessa ocasido, o exame fisico do ombro direito apre-
sentava: flexao anterior ativa de 100° e passiva de 130°; rotacdo
externa de 45° e interna em T8 (fig. 2, a e b).

O tratamento fisioterdpico foi mantido e solicitada ultra-
sonografia do ombro para afastar eventuais condigdes asso-
ciadas que pudessem influenciar na evolucdo clinica do pa-
ciente. A ecografia ndo mostrou alteracdes significativas nos
tenddes que compdem o manguito rotador.

Ap6s 11 meses do episddio inicial o paciente apresentava
acentuada melhora da fun¢do com o seguinte exame fisico:
flexdo anterior ativa e passiva del30°; rotacdo externa de 45°
e interna em T8.
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Fig. 4 - a e b) Aspecto clinico da rotacdo externa e interna de
ambos os ombros apds 31 meses da lesao do nervo axilar

Fig. 4 — a and b) Clinical aspect of both shoulders external and
internal rotation at 31 months after axillary nerve lesion

substantial changes of objective clinical picture when com-
pared to the previous visit.

Clinical revision after about three months showed a rela-
tive function improvement and marked pain relieve, despite
persistence of axillary nerve paralysis clinical signs of del-
toid clavicular and acromial parts. In that occasion, the right
shoulder physical examination presented active anterior flex-
ion of 100 degrees, and passive of 130 degrees; external rota-
tion of 45 degrees, and internal rotation on T8 (fig. 2, a and
b).

Physical therapy was continued, and an ultrasound exam-
ination of the shoulder was ordered to rule out eventually
associated conditions that might influence the patient’s clini-
cal evolution. Ultrasound did not show significant changes of
rotator cuff tendons.

After 11 months from the initial episode, the patient present-
ed marked functional improvement; the physical examination
showed active and passive anterior flexion of 130 degrees; ex-
ternal rotation of 45 degrees; and internal rotation on T8.
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Ap6bs completar um ano solicitamos novo exame de ENM.
Esse demonstrou que ndo existiam sinais de regeneragdo ner-
vosa, embora tenha ocorrido certo grau de recuperacdo fun-
cional.

A revisdo clinica realizada em 22/12/03, 31 meses apds a
injecdo no musculo deltdide, mostrou ndo existirem altera-
¢des sensitivas na drea autdbnoma do nervo axilar. A flexao, a
rotacdo externa e a interna do ombro eram comparaveis as do
lado contralateral (figs. 3e 4, aeb).

DISCUSSAO

A injecdo intramuscular no deltéide é procedimento muito
utilizado. Contudo, essa prética pode trazer sérias complica-
¢oes tais como contratura muscular do deltéide, necrose mus-
cular e lesdes de graus varidveis do nervo axilar.

A lesdo nervosa pode ocorrer por trés mecanismos: irrita-
¢do quimica por acgdo toxica do medicamento, neurite pro-
gressiva e inflamatdria no caso de vacinas e pela lesdo meca-
nica direta do nervo pela agulha®.

O nervo axilar estd localizado a Scm da borda lateral do
acromio®. E este o local recomendado em virios livros-texto
para inje¢des na massa do delt6ide™. Entretanto, estudos ana-
tomicos recentes mostram que essa distancia pode variar de 3
e 7cm daquela eminéncia 6ssea, tornando perigosa a técnica
classica para a integridade do nervo axilar®.

O restabelecimento parcial da fungdo no caso aqui descri-
to, mesmo na auséncia de regeneragdo nervosa, ocorreu pro-
vavelmente pela compensacao funcional exercida pelos mus-
culos que compdem o manguito rotador e a cintura escapular.
Apesar da persisténcia da limitacdo parcial da fungao, o pa-
ciente sentia-se parcialmente satisfeito sé pela melhora signi-
ficativa da dor.

Em virtude da variagdo da localizacdo anatomica do nervo
axilar e considerando o potencial da seqiiela causada pela le-
s@o neural, acreditamos que a inje¢@o intramuscular no mus-
culo deltéide ndo deve ser o sitio de primeira escolha. O risco
de complica¢des com a utilizacdo dessa via € muito maior se
comparada com outras como, por exemplo, o quadrante stpe-
ro-lateral da regido glitea ou ainda a face lateral do musculo
quadriceps.
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A new NCS exam was requested after one year. It showed
the absence of nerve regeneration signs, despite a certain de-
gree of functional recovery.

Clinical follow-up at December 22 2003, 31 months after
deltoid muscle injection, showed no sensory changes of the
axillary nerve autonomic area. Shoulder flexion, external ro-
tation, and internal rotation were comparable to the contralat-
eral side (figs. 3 and 4, a and b).

DISCUSSION

Deltoid intramuscular injection is a widely employed pro-
cedure. However, such practice may bring severe complica-
tions, such as deltoid muscle contracture, muscle necrosis,
and variable-degree lesions of the axillary nerve.

Nerve injury may occur upon three mechanisms: chemical
irritation from drug toxic action; progressive, inflammatory
neuritis in case of vaccines; and direct nerve mechanical le-
sion with the needle™.

Axillary nerve is located at 5 cm from acromial lateral
edge®. That is the recommended site for deltoid belly injec-
tion on several textbooks'®. Nonetheless, recent anatomical
studies showed that such distance may vary from 3 to 7 cm
Sfrom the acromium, turning hazardous the classical technique
for the axillary nerve integrity’.

Fartial re-establishment of function in this case, although
in the absence of nerve regeneration, probably occurred due
to functional compensation exerted by rotator cuff and shoul-
der girdle muscles. Despite persistence of functional partial
limitation, the patient was partially satisfied, just because of
marked pain reduction.

Due to the axillary nerve anatomical site variation, and
considering the sequela potential caused by nerve lesion, we
believe that deltoid muscle intramuscular injection should not
be a first-choice site. Complication risks are much higher if
compared with other sites, such as gluteal superior lateral
quadrant, or the lateral aspect of quadriceps muscle.
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