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When spinal injections are performed, 
a needle is placed in or around the spine 
making the risk of complications unavoid-
able.  Spinal structures or adjacent organs 
are at risk for direct needle trauma, infec-
tion, hematoma, hemorrhage, nerve dam-

age, stroke, allergic reaction, or spinal an-
esthesia with cardiorespiratory arrest.  As 
a result, physician knowledge and patient 
preparation and monitoring are critical in 
maximizing patient safety during the pro-
cedure being performed.  This review de-

scribes complications that may result from 
commonly performed spinal injections and 
their treatment.
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Spinal injections are being per-
formed with increasing frequency in the 
management of acute and chronic pain 
syndromes (1-4).  Since these proce-
dures require a needle to be placed in or 
around the spine, there is always a risk of 
complications.  For this reason, knowl-
edge of prevention and the early recogni-
tion and management of complications is 
critical in order to deliver appropriate pa-
tient care.  This review will discuss patient 
preparation, patient monitoring, and spe-
cific complications and their treatment.

Patient Preparation
Patient preparation includes patient 

education, informed consent, NPO sta-
tus, intravenous access, ascertaining that 
no procedural contraindications exist, pa-
tient positioning, sterile preparation and 
draping, supplemental IV fluids and ox-
ygen, and appropriate recovery following 
the procedure.  Depending on the proce-
dure and the patient status, prophylactic 
antibiotics may also be indicated. 

Patient education should include a 
thorough description of the procedure in-
cluding potential risks, benefits, alterna-
tives, and likely outcome.  An informed 
consent should be executed that reflects 
the conversation.  Execution of the in-
formed consent should include signa-
ture by the patient, the doctor, and a wit-

ness.  A large bore IV (ideally 20G or larg-
er) should be started in a large proximal 
upper extremity or neck vein.  This is to 
allow immediate IV access in an emer-
gent setting.  Small gauge or peripherally 
placed IV catheters do not allow adequate 
access to the central venous supply for re-
suscitative purposes once peripheral vaso-
constriction occurs.  Procedural contra-
indications or relative contraindications 
that may not have been present or recog-
nized during the last physician office vis-
it should be reviewed such as chest pain, 
shortness of breath, fever, systemic infec-
tion, uncontrolled hypertension or other 
medical problems.  If the procedure in-
volves placement of a needle or other in-
strument through the skin and into a disk 
or implantation of a device, then pre-pro-
cedure laboratory work should be per-
formed.  In addition, if the patient is re-
covering from a known systemic infec-
tion (eg, pneumonia or urinary tract in-
fection) then pre-procedure laboratory 
work should also be performed.  If the pa-
tient is infirm (eg, COPD, heart disease) 
then clearance from the patient’s primary 
care or specialty physician should be ob-
tained.  Depending on the patient’s prob-
lem, pre-procedure laboratory work may 
include a complete blood count with dif-
ferential, liver function tests, urinalysis, 
chest X-ray, EKG, blood culture and sen-
sitivity, urine culture and sensitivity, and 
sedimentation rate. 

The patient should be positioned on 
the procedure table in a comfortable man-
ner that will allow the treating physician 
unencumbered access to the region of the 
patient’s body under treatment.  The pa-

tient’s position should be comfortable 
enough for them to lie there for the dura-
tion of the procedure.  Care must be tak-
en to make certain that there is no region 
of neural compression or stretch, particu-
larly if sedating medication will be used. 
Areas that are particularly vulnerable to 
neural compression or stretch include the 
ulnar nerve at the elbow and the brachi-
al plexus (5).  If necessary, an arm board, 
tape, strapping, or padding may be used 
to make them more comfortable, hold 
the appropriate position, and keep their 
hands from inadvertently embarrassing 
the sterile field.

Sterile preparation should minimally 
include scrubbing the region of the body 
to be treated and the surrounding areas 
with a povidone iodine preparation and 
allowing it to dry.  If the patient has an io-
dine allergy then chlorhexidine gluconate 
and/or isopropyl alcohol should be used.  
For discography or any type of implant, a 
triple scrub which includes isopropyl al-
cohol, chlorhexidine gluconate, and povi-
done iodine must be used, with the scrub 
lasting at least 5 minutes.  The povidone 
iodine is allowed to dry.  Although contro-
versial, for these procedures, pre and post-
procedure antibiotics may be used.

The degree of sterile draping re-
quired depends on the procedure.  If a 
lumbar epidural is being performed then 
draping the immediate area to be pene-
trated with sterile towels is adequate.  If a 
spinal implant, percutaneous discectomy, 
or other more invasive spinal procedure is 
being performed then full body draping 
with a fenestrated drape, iodine impreg-
nated adhesive biodrapes, sterile towels, 
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and half sheets should be used as needed 
in order to ensure a sterile field.

Supplemental fluids are important 
during most procedures whether it is a 
high risk procedure or not.  When the pa-
tient has been NPO for 3 hours or partic-
ularly during morning procedures when 
they have been NPO since the night be-
fore, they are somewhat volume deplet-
ed and are more prone to vasovagal reac-
tions.  Supplemental fluids before, during, 
and after the procedure help prevent such 
reactions.  In addition, it is helpful to have 
fluids already flowing in the event that the 
patient becomes hypotensive or to help 
flush medications through the line.  Sup-
plemental fluids should be used cautious-
ly if the patient is volume-sensitive such 
as in congestive heart failure or renal pa-
thology.

Supplemental oxygen should be di-
rected by the situation.  If the patient de-
saturates for any reason, supplemental ox-
ygen should be used as needed to help 
maintain the patient’s oxygen saturation 
above 90%. If the patient has chronic ob-
structive pulmonary disease (COPD) or 
other pulmonary pathology then supple-
mental oxygen should be used sparingly 
as too much oxygen may further suppress 
their respiratory drive.  In addition, if the 
patient has chronic pulmonary disease the 
treating physician must confirm that they 
can tolerate the position required by the 
procedure. 

Patient Monitoring
Patient monitoring should mini-

mally include blood pressure and heart 
rate monitoring.  If the patient is infirm, 
a high-risk procedure is being performed, 
or IV sedation is being used, then cardi-
ac monitoring and pulse oximetry should 
also be employed.  Baseline vital signs 
should be obtained before the procedure 
for purposes of comparison during and 
after the procedure.  Pre-procedure hy-
pertension should be approached with 
caution.  A patient with cerebrovascular 
disease may require a higher than normal 
blood pressure to maintain cerebral per-
fusion, thus adjusting their blood pressure 
may incite a stroke.  If it is deemed that 
lowering their blood pressure is medically 
safe and appropriate then gentle IV seda-
tion is generally all that is required. Sub-
lingual calcium channel blockers should 
be avoided (6).  In addition, if IV seda-
tion for the procedure is planned then 
blood pressure reduction with other med-

ications should not be carried out prior 
to sedation as this combination of drugs 
may lower the blood pressure to danger-
ous levels.

Cardiac monitoring should be em-
ployed with any patient with a significant 
cardiovascular history or when known 
risks of the procedure planned may place 
the patient at risk for cardiovascular com-
plication.  In general, cardiac monitoring 
should be performed in any patient with a 
known history of myocardial infarction or 
angina; a significantly invasive procedure 
(eg, spinal implant); an intraspinal cer-
vical or thoracic procedure; a procedure 
that may place a significant volume of lo-
cal anesthetic or narcotic in the spinal ca-
nal or systemic circulation; or a procedure 
that will require a significant amount of 
IV sedation. 

Patient Recovery
The recovery of the patient follow-

ing the procedure is critically important 
and is often the part of the procedure that 
is ignored.  The post-procedural period is 
the time in which most procedure-related 
complications occur.  Complications that 
occur during the immediate post-proce-
dure period include hypotension, vasova-
gal reactions, sensorimotor blockade, ex-
cessive somnolence, respiratory suppres-
sion, seizures, and cardiovascular events. 

For these reasons it is important to 
have a medically reasonable recovery pro-
tocol that ultimately allows for the pa-
tient to be recovered in a monitored situ-
ation until they are alert; oriented; toler-
ating fluids, and ambulating safely.  Ide-
ally, their sensorimotor status should re-
turn to their pre-morbid condition.  This 
may be unreasonable if a long acting local 
anesthetic has been injected into the spi-
nal canal.  

The patient is transferred from the 
operating room or procedure room in the 
recumbent position or in a wheelchair to 
recovery area.  They are observed with in-
termittent vital sign and continuous pulse 
oximetry monitoring.  If the patient re-
ceived no conscious sedation during the 
procedure then they are required to stay 
in the recovery area for at least an addi-
tional 15 minutes or until they have met 
the above outlined criteria.  If the patient 
received IV sedation during the proce-
dure, then they must remain in the recov-
ery area for 20-60 minutes following the 
last dose of sedating medication or out-
lined criteria; and they must have some-

one else drive them home. 
If the specific intervention was more 

significant than a simple spinal injection 
(eg, spinal implant, percutaneous discec-
tomy) then the recovery period may last 
for up to 8 hours.  Once they have met 
discharge criteria, they are discharged 
with appropriate safety and follow-up in-
structions.

GENERAL COMPLICATIONS OF SPINAL 
INJECTIONS

Infectious Complications
Infections occur in 1-2% of spi-

nal injections ranging from minor to se-
vere conditions such as meningitis (7, 8), 
epidural abscess (9-11), and osteomyelitis 
(12, 13) (Figs 1 and 2). Severe infections 
are rare and occur between 1 in 1,000 and 
1 in 10,000 spinal injections.  Severe infec-
tions may have far reaching sequelae such 
as sepsis, spinal cord injury, or spread to 
other sites of the body via Batson’s plex-
us or direct contiguous spread.  Poor ster-
ile technique is the most common cause 
of infection.  Staphylococcus aureus is the 
most common offending organism caus-
ing infection that is picked up from skin 
structures.  Infection from gram-negative 
aerobes and anaerobes may occur from 
inadvertent intestinal penetration.  Usu-
ally, discitis from lumbar discography in-
volves a gram-negative aerobe, is self-lim-
ited and resolves with early recognition 
and administration of appropriate anti-

Fig. 1.  Cervical Epidural Abscess 
(MRI view).  T2-weighted image 
demonstrating an epidural abscess 
compressing the thecal sac and spinal 
cord at C5, C-6 and C-7 levels. The 
actual abscess extends from C5 to T1.
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biotics.  Cervical discitis, however, is of-
ten life- threatening due to the aggressive 
gram-negative anaerobes that colonize the 
esophagus.  If the infection is a mild cuta-
neous infection and the patient is immu-
nocompetent then it will usually resolve 
with local cleaning with antiseptic agents.  
The physician should make specific hy-
giene recommendations and follow this 
infection expectantly.  If it appears to be 
pursuing a more aggressive course but 
does not appear to involve spinal struc-
tures then appropriate oral antibiotics 
on an outpatient basis and frequent fol-
low up may be all that is required.  If the 
infection appears to be progressing to spi-
nal structures or spaces, or if the patient is 
infirm or otherwise predisposed to infec-
tion, then in-patient evaluation and care 
with appropriate IV antibiotics is usual-
ly required.  If epidural abscess occurs, 
emergent surgical drainage must be con-
sidered to avoid neural damage or other 
complications (14). 

Early detection and treatment of epi-
dural or intrathecal infection is necessary 
in order to avoid morbidity and mortali-
ty.  It usually presents with severe back or 
neck pain, fever, and chills with a leuko-
cytosis developing on the third day fol-
lowing the injection (11).  Patients with 
diabetes or other immunocompromising 
conditions are more susceptible to infec-

tion and should be followed very closely 
following spinal injections.  In these pa-
tients, once infection is suspected or con-
firmed then they must be evaluated and 
treated aggressively.  Pre-existing system-
ic infection is a relative contraindication 
to spinal injection.  If the spinal injec-
tion is critical to the overall care of the pa-
tient with pre-existing systemic infection 
then the risks and benefits must be care-
fully weighed prior to performing the in-
jection.  In this clinical setting, prophylac-
tic antibiotics should given to the patient 
for 72 hours or until the patient has been 
afebrile for at least 24 hours prior to per-
forming the injection. It is important to 
know what the standard of care for pre-
venting or treating spinal injection-relat-
ed infections is in your area are and to 
routinely review current micro-organism 
susceptibilities. 

Cardiovascular Complications
Bleeding is a risk inherent to all in-

jection and surgical procedures.  The po-
tential for bleeding during spinal injec-
tion is increased by liver disease, the con-
sumption of Coumadin or other anti-co-
agulants, certain inherited anemias such 
as G6PD deficiency or sickle cell anemia, 
coagulopathy from whatever cause and 
venous or arterial puncture.  The epidu-
ral vasculature is injured in 0.5 – 1% of 

spinal injections on average and is more 
common with placement of the needle in 
the lateral portion of the spinal canal than 
the midline (15-17).  It has been our ex-
perience that placing bolsters under the 
patient allowing the belly to hang in a 
pendulous manner substantially evacu-
ates Batson’s plexus.  Significant epidur-
al bleeding may cause the development of 
an epidural hematoma (Fig. 3).  Clinical-
ly significant epidural hematomas are rare 
with a reported incidence of between 1 in 
4,000 (18, 19) and 1 in 10,000 lumbar epi-
dural cortisone injections and may lead to 
irreversible neurologic compromise if not 
surgically decompressed within 24 hours 
of symptom onset (15, 18-24).  Retro-
peritoneal hematomas may occur follow-
ing spinal injection if the large vessels are 
inadvertently penetrated.  These hemato-
mas are usually self-limited but may be a 
cause of acute hypovolemia or anemia. 

In addition to bleeding, a variety of 
dysrhythmias may occur.  When a dys-
rhythmia occurs, treatment should be 
initiated immediately.  It is important 
that the entire medical care team (MCT) 
is able to function synergistically when 
treating a dysrhythmia.  Advanced cardiac 
life support (ACLS) code scenarios should 
be implemented.  Treatment of individual 
dysrhythmias are beyond the scope of this 
article; however, the reader is directed to 

Fig. 2.  L5-S1 Discitis with Epidural Abscess (MRI view).  
A. T2-weighted sagittal MRI image demonstrating increased signal intensity within the L5-S1 disc, an adjacent high 

intensity oval lesion within the spinal canal, and high intensity changes in the adjacent L5 and S1 vertebral bodies. 
These changes represent an L5-S1 discitis with an adjacent epidural abscess compressing the right anterolateral 
thecal sac, L5 and S1 nerve roots with vertebral body marrow edema.  

B. This image is an axial image of  the L5-S1 disc shown in sagittal section demonstrating compression of  the right 
anterolateral thecal sac and L5 and S1 nerve roots.

A B
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Fig. 3. Acute Epidural Hematoma (MRI view).  
A. T2-weighted sagittal MRI image demonstrating an acute epidural 

hematoma at the L5-S1 level compressing the left anterolateral thecal sac 
and L5 and S1 nerve roots. 

B. T2-weighted axial image demonstrating a small low intensity mass within 
an encompassing high intensity mass compressing the left anterolateral 
thecal sac and left L5 and S1 nerve roots. 

A B

the Emergency Cardiac Care Algorithms 
(25) and other sources for more detailed 
information (26, 27).

Neurological Complications
Neurological complications are rare. 

The most common causes of neural injury 
during spinal injection is direct trauma to 
the spinal cord or nerve roots from a nee-
dle, compression from an epidural hema-
toma, or from involvement by infectious 
exudate.  Brain injury may occur from 
protracted seizure activity lasting longer 
than 30 minutes (28-30), ether procedure 
induced, sedation-induced or cardiac-in-
duced hypotension; the dislodgement of 
plaque from intra-arterial injection with 
embolism, or anoxia from respiratory ar-
rest or laryngeal obstruction.  The prox-
imity of the vertebral artery during cer-
vical trans-foraminal or facet joint injec-
tions requires particular knowledge of 
the three-dimensional anatomy and ra-
diographic anatomy of the cervical spine 
as well as specific training and expertise 
in cervical spinal injection procedures in 
order to consistently protect these struc-
tures.  Injection into this vessel may cause 
a posterior circulation stroke, hematoma 
formation and occlusion of the vessel.  
Studies demonstrate that fluoroscopical-
ly guided spinal injections are less apt to 
cause inadvertent neural injury, injection 
into a vascular structure, and provide im-
proved precision of needle placement (16, 

17, 31-35). A pertinent neurologic review 
of symptoms and physical exam should 
be performed immediately if a neurologic 
complication is suspected. 

Respiratory Complications
Respiratory arrest is defined as ap-

nea for greater than one minute due to 
lack of central respiratory drive or paraly-
sis of the muscles of respiration (36).  Re-
spiratory arrest may occur from a variety 
of causes including over sedation, cen-
tral nervous system trauma, and the in-
trathecal or epidural injection of a suffi-
cient amount of local anesthetic to cause 
spinal anesthesia. Treatment includes the 
immediate recognition of the condition 
and emergent support of vital signs.  If the 
cause is self-limited the treatment may re-
quire the support of respiration and oth-
er vital signs as needed until spontane-
ous and adequate respiration resumes. If 
the cause may last for a prolonged period 
of time and can be easily reversed then it 
should be such as when too much narcot-
ic or sedative has been given. In this clini-
cal setting it is important to keep in mind 
the half-life of the reversing agent as com-
pared to the half-life of the narcotic or 
sedative being reversed. If the narcotic or 
sedative’s half-life is longer than that of 
the reversing agent then respiratory com-
promise may resume once the reversing 
agent has been metabolized.

The true incidence of respiratory de-

pression due to spinal opioid administra-
tion is unknown. Factors that may cause 
respiratory depression are the use of seda-
tive, parenteral or spinal opioids, and par-
enteral or spinal local anesthetics. One of 
the main advantages of spinal versus par-
enteral opioid administration is the lack 
of respiratory depression with the for-
mer (36-39). 

Other respiratory complications due 
to spinal injections include pneumotho-
rax and injury to the recurrent laryngeal 
nerve.  A pneumothorax may occur dur-
ing a lower cervical procedure such as a 
discogram or selective nerve root block or 
a thoracic procedure such as an intercos-
tal nerve block.  As a general rule, a pneu-
mothorax may not occur if a needle pene-
trates the pleural cavity or lung parenchy-
ma unless it is placed through a bleb, the 
needle is an 18 gauge or larger, or a solu-
tion has been injected. When a pneumo-
thorax does occur it is usually self-limit-
ed and cause only minor (10%) collapse 
of the lung (40, 41).  Treatment includes 
close observation with supportive care, 
usually in a hospital, and serial chest X-
rays.  A chest tube should be placed if 
the pneumothorax advances significantly 
over 25% or the patient develops short-
ness of breath or other signs of respirato-
ry distress (41).

Injury to the recurrent laryngeal 
nerve may cause unilateral vocal cord 
paralysis, reduction in the ability to pro-
tect the airway, and hoarseness.  This in-
jury is usually self-limited and resolves 
on its own but may be clinically signifi-
cant while the patient is recovering from 
sedation or if there is pre-existing un-
derlying pathology that causes margin-
al airway protection (eg, stroke, laryn-
geal cancer).

Urological Complications
The application of local anesthetics 

and/or opioids to the lumbar and sacral 
nerve roots results in higher incidence of 
urinary retention (42).  This side effect of 
lumbar epidural nerve block is seen more 
commonly in elderly males, multiparous 
females, and patients who have under-
gone inguinal and perineal surgery.  Over-
flow incontinence may occur if such a pa-
tient is unable to urinate or bladder cath-
eterization is not utilized.  All patients 
should urinate prior to undergoing lum-
bar epidural nerve block and should dem-
onstrate the ability to urinate prior to dis-
charge from the pain center.
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Dural Puncture
In the hands of the experienced in-

terventional spine specialist, inadvertent 
dural puncture during lumbar epidural 
injections should occur in < 0.5% of cas-
es (or 1 in 200 epidural injections) (43).  
Positional headache may result when the 
thecal sac is violated by the epidural nee-
dle and a sufficient amount of cerebrospi-
nal fluid (CSF) has escaped allowing the 
CSF pressure to drop enough to permit 
the brain to decrease in volume.  This re-
duction in volume causes the length sen-
sitive nociceptors to become electrical-
ly excited.  The CSF pressure drops most 
when the patient raises their head above 
heart level such as in sitting or standing, 
which may cause a severe throbbing head-
ache when in these positions (44-48).  The 
occurrence of postdural puncture head-
ache is an annoying side effect, but is gen-
erally relatively benign and will pass with-
out permanent harm or morbidity to the 
patient.  Rarely, with dehydration and se-
vere nausea and vomiting, uncal hernia-
tion may occur with associated brainstem 
involvement and potentially death (48).  If 
a needle is placed subdurally and epidur-
al doses of local anesthetics are adminis-
tered the signs and symptoms are similar 
to subarachnoid injection (49).  The sub-
dural or subarachnoid injection of large 
doses of local anesthetics may cause total 
spinal anesthesia, loss of consciousness, 
hypotension, cardiovascular arrest, apnea, 
and death.  This condition requires im-
mediate resuscitative measures and sup-
port of all vital signs until the condition 
resolves.  Intubation is usually required to 
adequately control the airway and venti-
late the patient.

Fluoroscopic Exposure
Intended epidural injections per-

formed without fluoroscopy are not al-
ways optimally placed and/or the medica-
tion does not get to the desired target or-
gan due to anatomic abnormality as noted 
in various sources (31, 32, 34, 50-54).  For 
this reason, most spine management spe-
cialists recommend fluoroscopic direction 
and the use of non-ionic or low ionic con-
trast agents for epidural injections.  This 
helps confirm accurate needle placement 
and the delivery of the injected solution 
to the appropriate target organ.  The risk 
of fluoroscopic exposure to the patient is 
minimal for one or several isolated proce-
dures due to the low dose of ionizing ra-
diation delivered to patients from prop-

erly calibrated digital fluoroscopy equip-
ment (55-60).

Exposure to the physician, attend-
ing nurse, radiological technologist and 
anyone else consistently in the procedure 
room should be viewed as being cumula-
tive.  To limit exposure to the physician, 
patient, and other personnel, it is impor-
tant to note that radiation dissipates at the 
inverse of the square of the distance from 
the tube.  As a result, standing six feet or 
more from the fluoroscopic tube during 
active fluoroscopy reduces the risk of ex-
cessive exposure.  The fluoroscopy anode 
should also be kept under the procedure 
table as this is the source of the radiation. 
In this way, the patient absorbs the bulk 
of the directed radiation and the majori-
ty of the small amount of radiation spilled 
into the room, known as “scatter radia-
tion”, has significantly less energy than di-
rected radiation and has a substantially 
reduced ability to penetrate tissues.  The 
physician should wear a lead apron, thy-
roid shield, radiation attenuating gloves, 
and perhaps lead-lined glasses.  The nurse 
and radiological technologist should wear 
wrap around lead aprons as their back is 
frequently turned to the radiation source 
and a thyroid shield.  All personnel should 
wear radiation badges under their thyroid 
shield and apron, on top of their thyroid 
shield to measure the radiation exposure 
to their face, and the physician should 
consider wearing a ring badge if their 
hand is routinely in the field during ac-
tive fluoroscopy.  The use of radiation-at-
tenuating gloves is somewhat controver-
sial since the placement of the lead-lined 
gloves in the fluoroscopic field will cause 
the fluoroscopy unit to automatically in-
crease its radiation exposure subjecting 
the patient and the personnel to increased 
radiation exposure.  Additional protective 
measures with lead drapes from table to 
floor may also be considered (60).  If the 
physician decides to use radiation attenu-
ating gloves then the gloved hands should 
be in the radiation field for very brief pe-
riods of time (1-2 seconds) if at all.  This 
minimizes the fluoroscopy unit’s ability to 
adjust and increase its energy output.  Fi-
nally, the fluoroscopy unit must be rou-
tinely maintained and inspected to con-
firm its proper function and safety.  With 
the proper use of fluoroscopy and radia-
tion safety, the use of fluoroscopy to di-
rect and confirm proper needle placement 
should maximize the benefit while limit-
ing potential risks to the patient, physi-

cian, or personnel.

Medication Reactions
Adverse drug reactions are rarely 

seen with medications used during spinal 
injections. The treating physician should 
be aware of drug toxicity, side effects, al-
lergic reactions, concentration, and dos-
ing of all medicines used.  Lidocaine and 
bupivacaine are the most common local 
anesthetics used during spinal injections.  
It is important to be aware of their CNS 
and cardiovascular toxicity and side ef-
fects.  Strict cardiovascular and neurolog-
ical monitoring is required, before, dur-
ing, and after the procedure.  Although 
most anaphylactic reactions occur most 
often within 2 hours after the epidural in-
jection, they have been known to occur up 
to 6 hours later (61).

Local anesthetics primarily function 
by reversibly blocking the sodium chan-
nels in nerve and muscle membranes hav-
ing a direct effect on sympathetic nerves 
when injected into the subarachnoid 
space and the cardiac tissue when inject-
ed intravascularly.  If the sympathetic sys-
tem is sufficiently blocked then hypoten-
sion may result and if cardiac muscle is 
sufficiently blocked then decreased con-
tractility may result.  When injected intra-
venously, lidocaine is fast-in and fast-out 
reaching steady-state in one to two beats.   
Bupivacaine is fast-in and slow-out and 
its blocking action increases as the heart 
works harder.  These are the main direct 
effects that may cause cardiac arrest.  Cer-
vical and thoracic level blocks have an in-
creased risk for complications due to the 
regional cardiac and respiratory control 
centers.

Central nervous system toxicity by 
1% lidocaine has an onset at plasma con-
centrations of 5-10 ug/ml which is slight-
ly more than 400 mg (or 40 cc) of total in-
travenous bolus and bupivacaine is about 
four times more toxic than lidocaine with 
a toxic bolus of 100 mg (or 10 cc) (62). 
A person with central nervous system 
(CNS) toxicity usually presents with com-
plaints of circumoral numbness, disorien-
tation, light-headedness, nystagmus, tin-
nitus, and muscle twitching in the face or 
distal extremities.  Peak-plasma concen-
trations occur 10-20 minutes after injec-
tion.  Thus, patient monitoring for at least 
30 minutes following an epidural injec-
tion with a significant bolus of lidocaine 
or bupivacaine is mandatory.

Methylprednisolone, triamcinolone, 
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and betamethasone are the most com-
monly used corticosteroid preparations 
(63).  Side effects are uncommon but in-
clude headaches, dizziness, insomnia, fa-
cial erythema, rash and pruritus, low-
grade “fever” (< I00F), hyperglycemia, 
transient hypotension and hypertension, 
increased back or limb pain, fluid reten-
tion, mood swings, euphoria, menstru-
al irregularities, headaches, and gastritis.  
Other rare side effects include elevation 
of cerebrospinal fluid protein levels, septic 
or aseptic meningitis, worsening of symp-
toms of multiple sclerosis, sclerosing spi-
nal pachymeningitis, exacerbation of la-
tent infection, near-fatal septic meningi-
tis (intrathecal injection), hypercorticism, 
and congestive heart failure. 

Anaphylactic and Allergic Reactions
Anaphylactoid (without histologic 

immune response) or anaphylactic (with 
a histologic immune response) reactions 
occur most often within 2 hours after the 
epidural injection and have been known 
to develop up to 6 hours later (61).  This 
usually causes fatalities by respiratory-re-
lated complications involving mechanical 
airway obstruction.  Close patient moni-
toring after the procedure is recommend-
ed for approximately 30 minutes.  Inform-
ing the patient of possible risks would ex-
pedite early identification of complica-
tions.

SPECIFIC COMPLICATIONS OF SPINAL 
INJECTIONS

Lumbar Epidural Injections
The lumbar epidural space is highly 

vascular. Inadvertent intravenous place-
ment of the epidural needle occurs in ap-
proximately 0.5% to 1% of patients un-
dergoing lumbar epidural anesthesia (43).  
This rare complication is mostly seen with 
distended epidural veins such as occurs 
during pregnancy and in patients with a 
large abdominal tumor mass. If the mis-
placement is unrecognized, injection of a 
large volume of local anesthetic directly 
into an epidural vein may result in signifi-
cant local anesthetic toxicity (64).  Careful 
four-quadrant aspiration (aspiration in 
all four quadrants by rotating the needle) 
prior to injection of drugs into the epidu-
ral space is mandatory in identifying the 
vascular placement of the needle when 
performing a “blind” (non-fluoroscopi-
cally guided) epidural injection.  If fluo-
roscopy is used, the injection of contrast 

will usually identify any significant intra-
vascular injection. 

Neurologic complications of lum-
bar nerve block are uncommon if proper 
technique is used.  Usually, these compli-
cations are associated with a preexisting 
neurologic lesion or with surgical or ob-
stetric trauma rather than with the lum-
bar block itself (42).  Direct trauma to the 
spinal cord or nerve roots is usually ac-
companied by pain.  Any significant pain 
that occurs during placement of the epi-
dural needle or catheter or during injec-
tion should warn the injectionist to pause 
and confirm needle placement prior to 
proceeding (43).  The use of deep intrave-
nous sedation or general anesthesia prior 
to initiation of epidural nerve block may 
reduce the patient’s ability to provide ac-
curate verbal feedback if needle misplace-
ment occurs.  As a result, conscious seda-
tion or general anesthesia prior to epidu-
ral nerve block should be employed with 
caution (64, 65).

When the patient’s lower extremi-
ty neurologic status deteriorates rapidly 
or when a cauda equina syndrome is sus-
pected within 24 to 48 hours following an 
epidural procedure, an expanding epidu-
ral hematoma should be considered (66).  
If the injectionist considers the diagnosis 
then an immediate and complete clinical 
evaluation is mandatory.  If the diagnosis 
is still entertained following the clinical 
evaluation then a lumbar CT scan or MRI 
should be obtained (Fig. 4).  If the diagno-
sis is confirmed then an emergent surgical 
consult to consider decompression should 
be arranged. 

Caudal Epidural Injections
Incorrect needle placement dur-

ing caudal epidural injection occurs 25 – 
40% of the time (51-54).  The needle may 
be placed outside the sacral canal result-
ing in the injection of air or fluid into the 
subcutaneous tissues, periosteum, sacro-
coccygeal ligament, sacral marrow cavity, 
and pelvic cavity possibly entering both 
the rectum or vaginal vault.  The applica-
tion of local anesthetic and opioids to the 
sacral nerve roots results in an increased 
incidence of urinary retention, especial-
ly noted in elderly males and multipa-
rous females and after inguinal and peri-
neal surgery.  The use of smaller doses of 
local anesthetic will help avoid these bur-
densome complications without adverse-
ly affecting the efficacy of caudal epidur-
al steroid injections when treating painful 

conditions.  Because of the proximity of 
the sacral hiatus to the perineum, there is 
an increased incidence of epidural abscess 
and meningitis compared to the interlam-
inar or transforaminal injection route.  
When placing the epidural needle, it is 
important to remember that the thecal 
sac usually ends at the S2 bony level but 
it may end as low as S4 thus, the needle 
should be placed no higher than absolute-
ly necessary to assure epidural injection.  
If the needle penetrates the thecal sac, this 
may cause a positional headache and will 
lower the body’s protection against men-
ingitis.  In addition, if this needle malposi-
tion is not detected prior to injection then 
an intrathecal injection may occur poten-
tially causing a spinal block and its associ-
ated sequelae.

Cervical Interlaminar Epidural 
Injections

Because of the potential for hema-
togenous spread via Batson’s plexus, lo-
cal infection and sepsis represent abso-
lute contraindications to the cervical ap-
proach to the epidural space. Anticoagu-
lation and coagulopathy represent abso-
lute contraindications to cervical epidural 
nerve block because of the risk of epidu-
ral hematoma.

The fact that the spinal cord is pres-
ent within the spinal canal means that 
there is an increased risk for spinal cord 
injury with the interlaminar injection 
technique as compared to lower or mid 
lumbar injections.  Central canal steno-
sis from bony eburnation, central disc 

Fig. 4. Cervical Stenosis (MRI 
view).T2-weighted sagittal MRI 
image demonstrating congenital 
stenosis at C3 and C5.
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Table 1. Treatment of  Acute reactions:

♦ Urticaria  
• Discontinue injection
• Benadryl or Vistaril,  PO/IM/IV, 25 – 50 mg
• Cimetidine PO/IV, 300mg or  Ranitidine PO/IV, 50mg
• If severely disseminated, then give Epinephrine SC (1:1000), 0.1-0.3 ml

♦ Facial and Laryngeal Edema
• Epinephrine SC (1:1000), 0.1-0.2 ml, or if hypotensive give 1:10,000, slowly IV, 0.1 ml
• *Oxygen via mask/endotracheal tube,  6-10 L/min
• If resuscitation needed, initiate ACLS protocol and call EMS (ambulatory setting) or call a code (hospital setting)

♦ Bronchospasm
• *Oxygen via mask,  6-10 L/min
• Monitor vital signs (BP, pulse ox, and EKG)
• Beta agonist inhalers ( eg.  Albuterol)
• Epinephrine SC (1:1000), 0.1-0.2 ml, or if hypotensive give 1:10,000, slowly IV, 0.1 ml
• If oxygen saturations persist <88%, initiate ACLS protocol and call EMS (ambulatory setting) or call a code (hospital setting)

♦ Hypotension with Tachycardia
• Reverse Trendelenburg position
• Monitor vital signs (BP, pulse ox, and EKG)
• *Oxygen via mask,  6-10 L/min
• Rapid administration of large volumes, IV of isotonic Ringer’s lactate or normal saline solution
• If poorly responsive; Epinephrine SC (1:10,000), 1.0 ml, slowly IV

♦ Hypotension with Bradycardia – Vagal Reaction
• Reverse Trendelenburg position
• Monitor vital signs (BP, pulse ox, and EKG)
• *Oxygen via mask,  6-10 L/min
• Secure IV access and initiate rapid administration of large volumes, IV of isotonic Ringer’s lactate or normal saline solution
• If poorly responsive; Atropine 0.6 – 1.0 mg, slowly IV
• Repeat Atropine to a total dose of 0.04mg/kg (2 –3 mg) in an adult

♦ Hypertension, Severe
• Monitor vital signs (BP, pulse ox, and EKG)
• Nitroglycerin, 0.4mg, SL or Nitropaste topical ointment, 1 – 2  inch
• If persistent, transfer for further evaluation to an ER or ICU setting
• For pheochromocytoma; give phentolamine 5mg (adults), 1mg (children)

♦ Seizures – Convulsions 
• Monitor vital signs (BP, pulse ox, and EKG)
• *Oxygen via mask,  6-10 L/min
• Maintain IV access
• Protect patient from physical injury during seizure
• Insert bite block
• If the seizure is greater than 2 minutes, secure airway and oxygenate
• Obtain neurological consult
• Give Diazepam (Valium) 5 mg, IV or Midazolam (Versed) 2.5 mg, IV
• If longer effect needed, consider Phenytoin (Dilantin) infusion 15-18 mg/kg at rate of 50 mg/min
• Consider ACLS protocol, if intubation is needed

♦ Pulmonary Edema
• Elevate the torso; rotating tourniquets (venous compression)
• *Oxygen via mask,  6-10 L/min
• Diuretics -  furosemide (Lasix), 40mg lV, slow push
• Consider morphine
• Transfer to a  ICU or ER setting, for further management

♦ Prophylaxis for Adverse Intravascular Iodinated Contrast Media Reactions
• Avoid unnecessary exposure to contrast medium
• Substitute non-ionic for ionic contrast medium
• In adults, give prednisone 50 mg, PO, 12 hrs then 2 hrs prior to procedure
• Give diphenhydramine (Benadryl), 50 mg, PO, 1 hour prior to procedure
• For pheochromocytoma; give phenoxybenzamine 10- 20 mg, 3 – 4 times/ day, PO, for 7 – 10 days; or 24 hours prior to the procedure, give 

phenoxybenzamine 0.5 mg/kg in 250cc of D5W, slowly IV, over 2 hours

* Always administer supplemental oxygen with caution in a patient with chronic pulmonary disease.
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herniation, or congenital shortening of 
the pedicles represent an absolute con-
traindication to performing a interlam-
inar epidural injection at that level (67-
70).  Subdural hematoma has also been 
reported following cervical epidural cor-
tisone injection (71).

Thoracic Interlaminar Epidural 
Injections

Thoracic epidural techniques are 
similar to lumbar but the presence of the 
narrow epidural space and close proxim-
ity to the spinal cord in the thoracic ver-
tebral canal makes spinal cord trauma 
more likely.  The incidence of spinal cord 
damage is unknown, although the inci-
dence of infection is increased in the tho-
racic spine when compared to the lum-
bar spine (72).  The presence of the lungs 
on either side of the spine makes a pneu-
mothorax a potential complication that 
is not usually a consideration with either 
a cervical or lumbar injection.  The injec-
tion of local anesthetic in the mid thorac-
ic epidural space may cause inhibition of 
the cardiac accelerator zone causing hy-
potension and bradycardia and its poten-
tial sequelae.  In addition, a thoracic mo-
tor block from either the epidural or in-
trathecal injection of local anesthetic can 
cause up to 50% reduction in tidal vol-
ume making adequate ventilation of a 
patient with pulmonary disease difficult. 

Transforaminal Epidural Injection
A transforaminal epidural injection 

is an epidural injection via the neural fo-
ramen. A spinal needle is typically direct-
ed into the foramen under fluoroscop-
ic guidance.  Complications may occur 
due to vascular injury, neurologic injury, 
or local anesthetic toxicity.  Prior to en-
tering the foramen, the needle may pen-
etrate a variety of blood vessels, however 
the vertebral artery in the neck and ra-
dicular artery at any level are of partic-
ular interest (33, 73-81).  The artery of 
Adamkiewicz is particularly vulnerable 
in the left upper lumbar spine or low-
er thoracic spine (73).  It is important to 
know that this artery is variable in its po-
sition.  Eighty percent of the time it en-
ters the spine on the left from T8 to L1 
however 20% of the time it is not in this 
position and may enter as low as L4 (82).  
If the needle penetrates the vertebral ar-
tery then there is risk of posterior circu-
lation stroke from an embolic phenome-
non or from clotting or occlusion of the 

artery.  If local anesthetic is injected into 
the artery then the patient may have a sei-
zure.  Needle trauma with or without in-
jection of an anterior or posterior radicu-
lar artery may cause an anterior or posteri-
or spinal cord infarction.  The needle may 
directly traumatize the spinal nerve, dorsal 
root ganglion, or spinal cord.  And finally, 
if the needle penetrates the dural cuff and 
local anesthetic is injected spinal anesthe-
sia may occur. 

The authors (83, 84) are aware of 
multiple cases of paraplegia from appar-
ent trauma to this artery during transfo-
raminal injection.  Some explanations in-
clude trauma to the spinal cord adjacent to 
the foramen being injected, the dural cuff 
injection causing spinal anesthesia, trauma 
of a posterior radicular artery causing a 
posterior cord stroke, trauma to the verte-
bral artery causing a cerebellar stroke, the 
vertebral artery injection causing seizure 
activity, and trauma to the spinal nerve 
causing a chronic cervical radiculopathy.  
Extreme caution must be exercised when 
performing this injection.

Discography
The most common severe compli-

cation after discography is infection of 
the disc, which is commonly referred to 
as discitis.  Discitis following lumbar dis-
cography should occur no more frequent-
ly than 1 in 500 to 1 in 750 discs injected 
(85-89).  The most common organisms in-
fecting the lumbar disc are Staphylococ-
cus aureus and Staphylococcus epidermi-
dis (85-89). Occasionally a colonic organ-
ism involves the lumbar discs as a result of 
penetrating the colon with the discogra-
phy needle. Because of the limited blood 
supply of the disc, such infections may 
prove difficult to eradicate.  Discitis usu-
ally presents as an increase in spine pain 5 
to 14 days following discography.  Acutely, 
there should be no change in the patient’s 
neurologic status.  An elevated sedimenta-
tion rate will be seen within the first week 
to 10 days and bone scan turns positive at 
14 - 33 days.  Magnetic resonance imaging 
is now considered the gold standard in the 
detection of discitis, which was found to be 
superior to bone scanning with a 92% sen-
sitivity, 97% specificity, and a 95% overall 
accuracy (90-92).   

The incidence of thoracic discitis fol-
lowing a thoracic discogram is unknown 
but the organisms infecting those discs 
following discography should be similar 
to those involving the lumbar discs.  Simi-

larly, the incidence of pneumothorax and 
large vessel damage following thorac-
ic discography is also unknown. In one 
series of 230 outpatient thoracic disco-
grams, Schellhas (93) reported a zero inci-
dence of pneumothorax.  While this is en-
couraging, the complication does still oc-
cur and thus the procedure should not be 
attempted without substantial experience 
and training. 

Cervical discitis is generally pro-
found and life threatening (94, 95).  The 
esophagus has gram-negative and anaer-
obic bacteria as components of its nor-
mal flora.  Thus, placing the discography 
needle through it and into the disc may 
seed the disc with bacteria that may ini-
tiate a profound infection.  In the mid 
and lower cervical spine, the esophagus 
lies on the left side of the larynx.  The ca-
rotid sheath lies on the anterolateral sur-
face of the cervical spinal column.  As a 
result, a cervical discogram should be per-
formed using a right paralaryngeal ap-
proach or an anterolateral approach (96).  
In performing the right paratracheal tech-
nique, the patient should be supine with 
the neck slightly extended.  The esopha-
gus should be pushed to the left and the 
carotid sheath to the right, thus minimiz-
ing the risk of trauma to these structures.  
The needle should be placed into the disc 
over the injectionist’s superior finger 
maintaining the position of the esopha-
gus and carotid sheath. In performing the 
anterolateral technique, the patient is po-
sitioned as described above, and the fluo-
roscopy unit is rotated to superimpose the 
uncus on the anterolateral superior body.  
The needle is advanced down to the un-
cus and then over the uncus and into the 
disc.  The trajectory of the needle using 
this technique lies lateral to the carotid 
sheath and esophagus and anterior to the 
anterior rami and brachial plexus.  If the 
needle penetrates the carotid sheath then 
direct injury to the vagus nerve or carotid 
artery could occur with its associated risks 
and complications. 

In addition to infectious complica-
tions, pneumothorax may occur after cer-
vical and thoracic discography.  This com-
plication should rarely occur if appropri-
ate technique is used. Most pneumotho-
races following cervical or thoracic dis-
cography are small (10 – 15% of lung vol-
ume) and can often be treated conserva-
tively, however, all pneumothoraces must 
be taken seriously and watched overnight 
with serial chest X-rays and close moni-
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toring of vital signs and blood gases.  If 
the pneumothorax advances beyond 25% 
of lung volume or if the patient’s ability 
to oxygenate their blood is compromised 
then a chest tube must be placed (41).

Direct trauma to the anterior root-
lets and spinal cord can occur if the nee-
dle is allowed to traverse the entire disc or 
is placed too laterally during cervical dis-
cography.  Injury to the vertebral artery 
may occur during the anterolateral cer-
vical discographic approach.  Injury to 
the anterior ramus, spinal nerve, or dor-
sal root ganglion may occur during tho-
racic or lumbar discography if the needle 
is advanced towards the disc too superior 
or too lateral in the “safe triangle” with-
in the foramen (97, 98).  These compli-
cations should rarely occur if appropri-
ate technique and precautions are used.  
Such needle-induced trauma to the cervi-
cal spinal cord can result in syrinx forma-
tion with attendant progressive neurolog-
ic deficit, including quadriplegia.

Intercostal Nerve Blocks
Given the proximity of the pleu-

ral space, pneumothorax after intercos-
tal nerve blocks is a distinct possibility.  
The incidence of the complication is be-
tween 0.08% and 1.4% per nerve blocked 
(99), but occurs with greater frequency in 
patients with chronic obstructive pulmo-
nary disease. Because of the proximity to 
the intercostal nerve and artery, when an-
algesia is produced from the intercostal 
block, the compensatory vasoconstric-
tion eases and the patient may become 
hypotensive.  In a similar manner, inter-
costal blocks can lead to respiratory fail-
ure, when pain relief from the block un-
masks the ventilatory depression of previ-
ously administered but ineffective paren-
teral narcotics (100).

Facet Joint Block
The most often cited problem is a 

transient exacerbation in pain (about 2% 
incidence) lasting as long as 6 weeks to 8 
months in some cases (101).  Spinal an-
esthesia may occur after facet joint injec-
tion if the needle is positioned within the 
thecal sac or if there is an abnormal com-
munication between the facet joint cap-
sule and the thecal sac. Chemical men-
ingitis after lumbar facet block has been 
reported (101-103).  Both of these com-
plications are thought to have occurred 
after inadvertent dural puncture.  Facet 

capsule rupture also occurs, especially if 
more than 2.0 mL of injectate is used for 
intraarticular injections.

During performance of cervical facet 
blockade, there is the potential risk of en-
try into the intervertebral foramen, spinal 
canal, and vertebral artery.  These compli-
cations occur more frequently using a lat-
eral intra-articular technique than with 
blockade of the medial branches inner-
vating the cervical facet joints because the 
former technique requires deeper pen-
etration of the needle into the joint and 
toward the spinal structures.  Local anes-
thetic may leak out of the joint into these 
areas, causing motor and sensory block-
ade with its attendant risks and compli-
cations.

Third occipital nerve blocks can 
cause transient ataxia and unsteadiness 
due to partial blockade of the upper cervi-
cal proprioceptive afferents and the right-
ing response (104, 105). In one study of 
cervical facet joint radiofrequency dener-
vation, 13% of the patients complained of 
post-procedure pain that resolved in 2 to 
6 weeks and 4% complained of occipital 
hypesthesia probably due to a lesion of 
the third occipital nerve, which resolved 
in 3 months (105). No persistent motor or 
sensory deficits occurred.

Sympathetic Nerve Blocks
In the cervicothoracic (stellate gan-

glion) block, acute potentially life-threat-
ening complications may occur includ-
ing seizures, spinal block, hypotension, 
or pneumothorax (106-113).  Addition-
al complications include block or injury 
to the recurrent laryngeal nerve, phren-
ic nerve, sympathetic trunk, apex of the 
lung, or brachial plexus.

In the lumbar sympathetic block, 
potential complications include intra-
vascular injections, intradural injections 
with spinal anesthesia or postural head-
aches, hypotension, lumbar plexus block, 
renal puncture, or genitofemoral neural-
gia (107, 112, 113).  Other risks include 
injury to the spleen, gut, liver, and injec-
tion of large volumes of local anesthet-
ic into the aorta or inferior vena cava.
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