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Introduction

Nerve injuries from injections are fairly common occurrence 
in medical practice, although their exact incidence remains 
unknown. Many procedures, including intravenous line 
placement, joint aspiration, nerve block, phlebotomy and 
intramuscular (IM) injections place patients at risk of the 
injection injury. Common nerves reported undergoing nerve 
injection injury (NII) includes sciatic, radial, axillary, ulnar, 
median, tibial and peroneal nerves. NII occurs through 
several mechanisms that can be conceptually simplifi ed into 
direct injury from the needle itself or indirect injury from the 
substance injected. Examples of direct injury include trauma 
caused by beveled needle tips aligned perpendicularly to the 
nerve and high-pressure injury caused by inappropriately 
smaller gauge and large bore syringe barrels. Examples of 
chemical injury include direct neurotoxicity caused by a wide 
variety of medications, ischemic nerve damage caused by 
steroids and vasoconstrictors, and myelin damage often caused 
by local anesthetics [1].

The buttock and the shoulder serve as the most predominant 
targets of IM injections, with the buttock being the most 
common. Thus, it is unsurprising that the sciatic nerve is the 
most commonly affected nerve. Causation of direct injury 
can be broadly categorized into two classes, the fi rst being an 
incorrectly placed needle damaging a normal nerve and the 
second being a correctly placed needle causing damage in the 
nerve at an anatomically variant location. Injuries attributable 
to anatomic variation are exceedingly rare. Subsequently, the 
most important factor in preventing NII is the knowledge and 
experience of the individual placing the needle [2]. Some of 
the common mistakes made by medical practitioners while 
administering IM injections and cautions that should be taken 
to prevent NII are enumerated in Table 1. In this article, we 
aim to guide students and other medical practitioners in 
proper IM injection technique as well as provide them with 
the tools needed to recognize and appropriately treat potential 
nerve injury.
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Technique of Intramuscular Injections

Intradeltoid injections
The deltoid is a triangular-shaped muscle forming the rounded 
contour of the shoulder, with three points of origination, the 
lateral third of the clavicle, the acromion, and the posterior 
border of the spine of the scapula. It inserts into the deltoid 
tuberosity on the lateral shaft of the humerus [3]. To locate the 
injection site, expose the shoulder and arm and identify the 
landmarks-acromion and deltoid tuberosity [Figure 1]. Palpate 
the acromion process by following the clavicle laterally where 
it articulates with the acromion at the acromio-clavicular joint. 
The deltoid tuberosity can be identifi ed in the middle of the 
antero-lateral surface of the humerus where the deltoid tapers 
into it. Imagine an inverted triangle with its base just below the 
acromion process and opposite the tip of the triangle just above 
the deltoid tuberosity. Select a spot for injection in the middle 
of the triangle, about halfway between the base and tip of the 
triangle, stretch the skin, bunch up the muscle mass and inject 
at 90° to the skin surface [4]. Perhaps the most diffi cult aspect 
of injecting the deltoid involves the selection of appropriate 
needle length. The lengths suggested for use in children range 
from 16 to 32 mm depending on the age and size of the child. 
Note that the depth of connective tissue over the deltoid remains 
relatively consistent (~5 mm) in adolescents regardless of the 
individual’s body-weight [5]. In adults, the suggested range 
is 25-38 mm, again depending on patient size, with larger 
patients requiring longer needles. Very few complications have 
been reported with use of this site. A major limitation of this 
technique is the small size of its target area, which limits the 
number and volume of injections that can be administered [3].

Intragluteal injections
There is much debate in the literature over which technique 
is the best for IM injections of the gluteus [6]. Here we 
describe the two most common methods used. The first 
method involves injection in to the dorsogluteal site [7]. To 
perform this injection, have the patient lay prone with toes 
pointed inward to relax the gluteal muscle. Next, visualize an 
imaginary cross separating either the left or right buttock into 
four quadrants [Figure 2]. Then select a site in the middle of the 
upper outer quadrant, stretch the skin and inject perpendicular 
to the skin. The goal of this relatively simple technique is to 
inject into the gluteus maximus, although some authors think 
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that it targets the gluteus medius [8,9]. Pitfalls of this technique 
include attempting to inject too superiorly resulting in needle 
contact with bone or injecting too close to the central point 
of the cross potentially hitting the sciatic nerve. A common 

Figure 1 The safe site for intradeltoid injections (inverted 
green triangle). Point A: Acromio-clavicular joint. Point B: 
Deltoid tuberosity

Figure 2 The safe site for dorsogluteal injections (green 
square). Point A: Iliac crest. Note the sciatic nerve (Point B)
 which can be damaged with injections placed too medial

mistake made by many practitioners is that of having the patient 
lay on their side rather than in a prone position. This alters the 
appropriate visualization of the cross, resulting in increased 
frequency of misplaced injections.

The second technique for gluteal injection targets the ventrogluteal 
site [10]. To do this we may have the patient lay supine or in a 
lateral position. Landmarks that need to be identifi ed are-greater 
trochanter of the femur, iliac crest and the anterior superior iliac 
spine (ASIS) as shown in Figure 3. The greater trochanter of the 
femur can be palpated as a solid structure at the supero-lateral 
portion of the femur, lying a hand’s breadth below the tubercle 
of iliac crest and forming a wide prominence just in front of the 
hollow of the side of the hip. The iliac crest can be palpated as a 
broad convex bony ridge lying below the waist and forming the 
upper end of the ilium, anteriorly ending as the ASIS. The palm 
of your opposing hand (i.e. right hand for left hip injection) is 
placed on the greater trochanter. The index fi nger is placed on 
the ASIS and the middle fi nger is extended palpating the iliac 
crest towards the iliac tubercle, at the widest portion of the iliac 
crest and located approximately 5 cm posterior to the ASIS. The 
middle fi nger and index fi nger should be separated as widely as 
possible and skin stretched in between [11-13]. The needle should 
then be inserted at an angle of 90° to the skin in the middle of 
the triangle formed between the middle and index fi ngers and 
the imaginary line joining the fi nger-tips. If performed correctly, 
the target of this technique, the gluteus medius, will sit between 
the index and middle fi ngers. Though more diffi cult to perform, 
this technique has a much lower complication rate as this site is 
free of major nerves and vessels. Injections can be given in the 
ventrogluteal site in supine, prone or side lying position without 
the fear of damaging the sciatic nerve [14].

There are some notable problems with both types of 
intragluteal injections. A signifi cant drawback to using this 
site for IM injection is the large variability of depth in the 
subcutaneous layer. In adults this has been reported to vary 

Table 1: Common mistakes made by medical 
practitioners while administering IM injections and 
cautions that should be taken to prevent NII
•  Inadequate knowledge of patient:

-   Not performing a chart review to check for underlying 
anatomical (bony or soft-tissue) abnormalities that 
may cause aberrant course of nerve

•  Incorrect site:
-   Blind technique without making sure to identify 

the landmarks so as to deϐine the area safe for IM 
injections

•  Incorrect tools:
-   Needle and gauge inappropriate for the patient’s 

size and medication
-   Malnutrited/elderly patients might have very 

thin fat pad covering the deltoid or gluteal region 
where size-appropriate use of needle and gauge is 
warranted

•  Inadequate technique:
-    Not exposing the injection site completely
-   Having the patient lay on their side for dorsogluteal 

injections.
-   Too large patients also might have difϐiculty lying 

prone for dorsogluteal injections
-   Inadequate posture (ϐlexing of hips and extending 

the leg stretches the nerve which then cant yield 
when the needle touches it)

•  Use of neurotoxic agents:
-   Some drugs have been shown to be more neurotoxic 

than others[1] 
•   Inability to recognize NII:

-   Inability to identify common signs and symptoms of NII
IM=Intramuscular; NII=Nerve injection injury
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from 1 to 9 cm. The problem is present in infants as well as 
their gluteal muscles are undeveloped making this area consist 
primarily of fat [15]. It is likely that for this reason, the most 
common error in gluteal IM injection is depositing the injected 
substance in fat. This error leads to poor absorption of the 
chemical, especially if it is not lipid soluble. Several authors 
have suggested that the volume of drug injected might play a 
role in nerve injury [16] but there is no consensus regarding the 
safe volume of the substance that can be injected in the gluteal 
mass. The maximum suggested volume varies by source, with 
a range of 3-5 ml [17-19].

Presentation of Nerve Injection Injury

In order to timely treat injection nerve injury a competent 
healthcare professional must fi rst be able to recognize it. In 
most cases of NII, patients present with paresthesia, a sharp 
stabbing pain, at the time of injection [20,21], followed shortly 
by neurosensory loss along the peripheral nerve distribution 
and weakness of the muscles innervated by the nerve. It should 
be noted that there is much variation in presentation; some 
patients can solely have numbness while others may only 
experience mild weakness or pain. In addition, the timing of 
these symptoms is hard to pin down as some patients report 
a delayed presentation hours or days after injection [22-24]. 
Therefore, any pain, sensation loss, or weakness along a nerve 
distribution with a recent history of injection should raise a 
suspicion of NII.

Specifi c signs to watch out with gluteal injections include those 
of damage to the sciatic nerve. Depending on how severely the 
sciatic nerve is injured a patient may present with impaired 
knee fl exion, loss of dorsi-and plantar-fl exion of foot, loss 
of functions of posterior tibialis, foot invertors and peroneus 
longus and brevis foot evertors, and sensory loss to posterior 
thigh, lower lateral leg and complete foot [25].

In the case of deltoid injections, axillary nerve (AN) and 
radial nerve (RN) have the potential for injury. The AN 
lies beneath the deltoid at the surgical head of the humerus. 
Injections placed too deeply risk damage of this nerve. Signs 
suggestive of AN injury, include impaired shoulder abduction 
and sensory loss over the deltoid, the so-called regiment 
badge sign. The RN lies below the scapular portion of the 
deltoid, that means an injection misplaced postero-inferiorly 
can cause damage to this nerve. Depending on the degree of 
insult, signs suggestive of RN injury include loss of forearm 
extension, weakness of supination, loss of hand and fi nger 
extension, leading to a characteristic wrist drop, and sensory 
loss in the lateral arm, posterior forearm, radial half of dorsum 
of the hand except the little and ring fi ngers and the nail beds.

Management of Nerve Injection Injury

The treatment of injection nerve injury is another topic of 
debate in the literature. The current consensus is that if the 
symptoms are mild, that is, complaints of pain or numbness 
without loss of motor function, the treatment team should 
provide at least 3-6 months of conservative therapy before 
subjecting the patient to more invasive techniques [21,26-28]. 
Conservative measures include providing the patient with 
non-opioid analgesics like ibuprofen, drugs for neuropathic 
pain like gabapentin and carbamazepine, and physiotherapy. 
During this time the patient should be followed closely by 
his or her provider with regularly scheduled exams and 
electromyograms to track the recovery process and modify the 
treatment plan if needed. The vast majority of injection nerve 
injuries will heal on their own in this time frame. If the patient 
does not have clinical or electrophysiological improvement in 
3-6 months or they have severe pain or motor function loss on 
initial presentation, immediate referral to a peripheral nerve 
surgeon is called for, as prompt surgical treatment is their best 
option for recovery.

Conclusion

Intramuscular injections are a frequently performed and often 
overlooked cause of iatrogenic nerve injury. Complications can 
often be obviated by understanding the anatomy underlying the 
injection site and knowing the proper technique for injection 
administration. It is critical that the individual performing the 
procedure be able to recognize the signs of nerve injury, provide 
basic care, and know when to refer the injured patient to a specialist.
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