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Injection Injuries of Peripheral Nerves
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Abstract: Inadvertant injection into or in the vicinity is a common cause, but least discussed aspect of
peripheral nerve trauma. The recommended treatment has ranged from a conservative approach to
immediate operative exposure and irrigation. Treatment options include early neurolysis, delayed
exploration with neurolysis, or resection and anastomosis. Prevention is the most important aspect and
due care should be exercised while administering intramuscular injection.
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Introduction

Injury to peripheral nerves due to injections of therapeutic
and other agents is common. In a study of 226 patients
with iatrogenic peripheral nerve injuries, the injuries were
incurred through injection of therapeutic agents in 84
patients, inadvertent division by the surgeon in 44, traction
during orthopedic operation in 27, and undue compression
from anill fitting splint or plaster cast in 26'. Thus injection
palsy is a leading cause of iatrogenic nerve injuries. The
postulated mechanisms of injection injury include direct
needle trauma, secondary constriction by scar, and direct
nerve fiber damage by neurotoxic chemicals in the injected
agent. Neurological sequelae can range from minor
transient sensory disturbance to severe sensory loss and
paralysis with poor recovery. The recommended treatment
has ranged from a conservative approach to immediate
operative exposure and irrigation. Treatment options
include early neurolysis, delayed exploration with
neurolysis, or resection and anastomosis.

Site of injury

The sciatic and radial nerves are, by far, the most commonly
affected’®. In a study of 380 cases of sciatic nerve injuries,
injection injury comprised of 50% of total injuries and is
the commonest cause of sciatic nerve injury at buttock®.
Within the sciatic nerve the common peroneal division is
more susceptible to trauma because of its more superficial
and lateral location”.

Unusually, patients with predominant or sole damage
to the posterior tibial nerve trunk are also reported®. The
other nerves involved by intramuscular injection injuries
are median nerve’, peroneal nerve® , posterior femoral
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cutaneous nerve’ and even more than one nerve in case of
infrapyriformis syndrome

Mechanism of Injury
Direct needle trauma

The site of injection is the most crucial factor in determining
the degree of nerve fiber injury. Following intrafascicular
injection, the degree of injury varies significantly. Most
moderate or severe injection injuries are the result of direct
intrafascicular injection into the nerve trunk®. In an
experimental study, intrafascicular injection was invariably
associated with severe nerve injury, and, with few
exceptions, extrafascicular injection resulted in minimal
damage''. The injury occurs early following intrafascicular
injection than extrafascicular injection and may proceed
quickly to a certain degree of severity'2.

Constriction by scar

Extensive scar formation in the perineural tissue results in
secondary constriction of the nerve®. Even internal fibrosis
of'the nerve is of importance as a pathogenetic mechanism
in injection injuries®.

Nerve damage by neurotoxic chemical in the agent
injected

The nature of the injected drug is also important, as certain
drugs are much more damaging than others when injected
into a peripheral nerve. The most toxic agents are penicillin,
diazepam, chlorpromazine, meperidine, dimenhydrinate,
tetanus toxoid, procaine and hydrocortisone’. In an
experimental study minimal damage resulted from the
injection of iron dextran, meperidine, and cephalothin, and
maximal nerve injury followed the injection of penicillin,
diazepam, and chlorpromazine'!. In a study of 27 children
with injection injury, drugs administered were chloroquine,
novalgin, paraldehyde, procaine penicillin, and sulfadoxine
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pyrimethamine'*. Among anti-emetics, prochlorperazine
appears to be least neurotoxic when injected intraneurally.
Extensive scar formation in the perineural tissue results in
secondary constriction of the nerve®. Even internal fibrosis
ofthe nerve is of importance as a pathogenetic mechanism
in injection injuries®. Among steroids dexamethasone
appears to be the safest and hydrocortisone being most toxic
to nerves'*

Pathological alterations in the nerve are evident as early
as 30 minutes after injection. The mechanism of injury
appears to be a direct neurotoxic effect on the nerve fibre
both axon and Schwann cell, with a breakdown in the blood
nerve barrier'!. Intraneural degenerative changes and
epineural cellular proliferation occurs following injection
in nerves. Intrafascicular injection causes diffuse or focal
axonal injury depending upon the chemical injected. The
quantity of drug injected is also important in determining
the degree of injury. Large, heavily myelinated fibers are
more susceptible to injection injury than smaller, thinly
myelinated nerve fibers. The effect of the injected drug
seems to be related to injury of the nerve fiber unit, both
the axon and the Schwann cell, with its myelin sheath.
Regeneration in damaged nerves is a constant finding; even
the most severely injured nerves, with total axonal
degeneration, undergo subsequent regeneration''.

Clinical features

Injection palsy more often occurs in infants and younger
children’. The clinical features can range from minor,
transient, sensory disturbances to severe sensory loss and
motor paralysis with poor recovery. The clinical picture is
characterized by the predominance of motor over sensory
disturbances's.

Sciatic nerve damage by intragluteal injections tends to
injure the peroneal nerve trunk more severely than the other
components of the sciatic nerve but rarely predominant or
sole damage to the posterior tibial nerve trunk occurs®-.

Treatment

Initially, the patient should be managed conservatively
along the well-established lines for patients suffering from
lesions in continuity. Patients with partial deficits
uncomplicated by severe pain or with significant
spontaneous recovery or late referral can be managed
medically. Surgical exploration is not indicated in as many
as 50% of injuries*. Most of these patients achieve partial
but good spontaneous recovery. It is essential, however,
that these lesions be followed closely and that conservative
-management not be prolonged in those patients who do
not exhibit recovery at the expected time following injury.
Some authors have advocated that neurolysis as early as

possible in cases of injection injury'’. Surgical intervention
is required for more complete and persistent deficits?.

The prognosis for recovery will, as with other injuries,
depend to some extent on the specific nerve involved and
the level of injection. As compared to sciatic nerve, radial
nerve injection palsy has much poorer prognosis and most
of the cases require tendon transfers'®.

At operation, careful inspection of the nerve is important,
since external appearance may be misleading in view of
intraneural location of the pathology. Intraoperative
electrophysiological studies are helpful in assessing the
presence and extent of regeneration, and in deciding
whether resection and anastomosis is indicated. Care must
be taken to appreciate the whole extent of the lesion, which
often affects a much longer segment of nerve than might
be expected. Rarely, causalgia like pain will persist in the
distribution of the injected nerve despite adequate motor
recovery and require sympathetic block, sympathectomy,
or surgical neurolysis®.

Prevention

As with other iatrogenic nerve injuries, prevention must
play a major role in the overall management of injection
injuries. The need to discourage indiscriminate use of
intramuscular injections and choice of a proper site of
injection should be stressed. It is suggested that the
intramuscular route for injection be strongly discouraged
when a drug can be given by other routes. Only trained
staff should be allowed to administer intramuscular
injections and there is a need for proper training of
paramedical workers. The superolateral gluteal area
between the crest of the ilium and the greater trochanter
must be properly defined as the preferred site for
intramuscular injection in buttocks. Though giving
intramuscular injections at sites other than the buttock is
clearly advantageous in children aged five years and below,
buttocks should preferably be avoided as an intramuscular
injection site in all children whatever their age'.

With determination and public education, the risk of this
iatrogenic tragedy could be minimized.

REFERENCES

1 Huang Y. latrogenic injuries of the peripheral nerves: analysis of
226 cases.
Zhonghua Yi Xue Za Zhi. 1992 May; 72:273 6, 318 6.

2 Villarejo FJ, Pascual AM. Injection injury of the sciatic nerve
(370cases).
Childs Nerv Syst. 1993;9:229 32.

3 Gentili F, Hudson AR. Peripheral never injuries: Types, causes,
grading. In, Wilkins RH, Rengachery SS (eds), Neurosurgery.
NewYork, McGraw Hill Book Company. 1985, pp 1810 1812.

Indian Journal of Neurotrauma (IJNT), Vol. 1, No. 2, 2004

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



10

11

Injection Injuries of Peripheral Nerves 23

Kline DG, Kirn D, Midha R, Harsh C, Tiel R. Management and
results of sciatic nerve injuries a 24 year experience.
J Neurosurg. 1998 ;89:13-23.

Sunderlands. Nerves and nerve injuries, 2 ed. Edinburgh, Churchill
Livingstone, 1978.

Streib EW, Sun SF. Injection injury of the sciatic nerve: unusual
anatomic distribution of nerve damage.
FEur Neurol. 1981;20: 481-4.

Ohaegbulam SC. Peripheral nerve injuries from intramuscular
injection of drugs.
West Afir J Pharmacol Drug Res. 1976 ;3:161 7.

Kirdi M, Yakut E, Meric A, Peroneal nerve injuries as a
complication of injection.
Turk J Ped. 1998;40:405-11.

Iyer VG, Shields CB: Isolated injection injury to the posterior
femoral cutaneous nerve.
J Neurosurg 1989; 25: 835-8.

Obach J, Aragones JM, Ruano D. The infrapiriformis forame
syndrome resulting from intragluteal injection.
J Neurol Sci. 1983;58:135-42.

Gentili F, Hudson AR, Hunter D. Clinical and experimental aspects

of injection injuries of peripheral nerves.
Can J Neurol Sci. 1980 ;7:143-51.

Zhu QS. Peripheral nerves injection injury: the clinical and
experimental study.
Zhonghua Wai Ke Za Zhi. 1992;30:522-4.

Fatunde OJ, Familusi JB. Injection induced sciatic nerve injury in
Nigerian children.
Cent Afr J Med. 2001;47:35-8.

Mackinnnon SE, Hudson AR, Gentili F, Kline DG, Hunter D.
Peripheral nerve injury with steroid agents.
Plast Reconstr Surg. 1982; 69:482-90.

Mayer M, Romain 0. Sciatic paralysis after a buttock intramuscular
injection in children: an ongoing risk factor.
Arch Pediatr. 2001; 8:321 3.

Krasnikova Ela. Post injection neuritis of the sciatic nerve.
Zh Nevropatol Psikhiatr Im S S Korsakova. 1986;86:499-501

Huang Y, Yan Q, Lei W. Gluteal sciatic nerve injury and its
treatment.
Zhongguo Xiu Fu Chong Jian Wai Ke Za Zhi. 2000; 4:83-6.

Gaur SC, Swarup A. Radial nerve palsy caused by injections.
J Hand Surg [Br]. 1996; 2 1:338 40.

Indian Journal of Neurotrauma (IJNT), Vol. 1, No. 2, 2004

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.





