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Care of the Patient With a Peripheral Nerve

Block
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Long-acting peripberal nerve blocks provide effective postoperative pain
management, but there are risks associated with rendering an extremity
insensate. Perianestbesia nurses play a major role in anticipating and
mitigating risks and carefully monitoring patients for potential compli-
cations. This article presents uncommon but important considerations
related to the care of patients with a periphberal nerve block. These include
compartment syndrome, local anesthbetic systemic toxicity, thermal in-
Juries, falls, and fractures as well as their management and prevention.
The nurse’s responsibility in discharge education after a peripberal nerve
block is also discussed.
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OBJECTIVES—EXPLAIN THE PATHOLOGY,
prevention, and management of local anesthetic
systemic toxicity (LAST), compartment syndrome,
and other uncommon complications of peripheral
nerve blocks; identify risk factors and methods to
prevent falls in orthopaedic patients with lower
extremity nerve blocks; and describe discharge
planning and education in patients with peripheral
nerve blocks.

Long-acting peripheral nerve blocks, single-
injection blocks, or continuous catheter tech-
niques provide effective target-specific postopera-
tive pain relief. This reduces the need for opioid
pain medication and opioid-related side effects
and improves the quality of postoperative recov-
ery in terms of pain-related sleep disruption and
greater patient satisfaction.'” Despite these
benefits, there is inherent risk associated with
rendering an extremity insensate for hours to
days. A survey of the Society for Ambulatory
Anesthesia reveals that some anesthesia
professionals refuse to discharge patients with
long-acting peripheral nerve blocks because of
their concerns for patient injury and the inability
of patients to care for themselves at home* despite
a low risk of postoperative neurologic
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complications and patient injuries.” Perianesthesia
nurses may play a major role in anticipating and
mitigating potential risks and carefully monitoring
patients for complications.’

Pain can be a protective mechanism that pro-
vides humans with the ability to sense danger
and avoid further injury. The reduction or elimi-
nation of sensory input through peripheral
nerve blockade, although well intended for
pain control, impairs this protective mechanism.
Management of the patient with a peripheral
nerve block should involve deliberate protection
of the affected extremity, specific patient educa-
tion regarding nerve block characteristics and
potential complications,” and a careful system
for follow-up to allow early identification of po-
tential problems and immediate intervention at
the first sign of complications. This article will
address particular issues involved in the clinical
care of the patient with a peripheral nerve
block, focusing on nursing strategies for prevent-
ing complications and educating patients to
maximize the benefits.

Preoperative Preparation

The decision to perform a single-injection pe-
ripheral nerve block versus a catheter-based
technique for a continuous local anesthetic
infusion will be determined by several factors,
including the expected severity and duration
of postoperative pain and the patient’s personal
preference. If catheter placement is under
consideration, an assessment should be made
of the patient’s ability to comply with the treat-
ment plan, availability of a caretaker at home
when discharged, safety of the discharge loca-
tion, and the ability to contact the patient for
follow-up phone calls.” Before proceeding
with any regional anesthetic technique, a com-
plete neurologic examination should be per-
formed, and any pre-existing sensory or motor
deficits should be documented.” This informa-
tion should be available for the anesthesia pro-
fessionals and nurses providing postoperative
care because it is important to differentiate a
new deficit from a pre-existing condition.
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Uncommon But Serious Complications

Local Anestbetic Systemic Toxicity (LAST)

LAST, the most dreaded complication of regional
anesthesia, has been reported in patients receiving
single-injection peripheral nerve blocks as well as
continuous peripheral and neuraxial local anes-
thetic infusions.” LAST occurs due to excessive
vascular uptake of local anesthetic. The incidence
is rare,” but patients and health care professionals
should be appropriately educated so they can iden-
tify early symptoms, including perioral numbness
and tingling, metallic taste, and tinnitus. These
can sometimes rapidly progress from mild auditory
and visual disturbances to agitation, stupor, coma,
seizures, cardiovascular collapse, and arrest.”
Onset of symptoms typically occurs between 1
and 5 minutes after local anesthetic injection but
may be delayed more than 15 minutes.'” LAST
should be considered in any patient with mental
status changes or neurologic or cardiovascular
symptoms after a nerve block.

If the patient develops cardiovascular collapse from
LAST, advanced cardiac life support (ACLS) should
be instituted immediately. Lipid infusion has been
shown in both animal studies and in case reports
to effectively reverse the cardiotoxic effects of local
anesthetics.'' The lipid infusion (20% lipid emul-
sion) may help decrease the concentration of local
anesthetic in the tissues or may directly affect cells
by helping to reverse the toxicity at the myocyte.'”
Lipid emulsion, resuscitation equipment, and a
LAST treatment algorithm should be immediately
available wherever peripheral nerve blocks are per-
formed.'” Table 1 lists common signs and symp-
toms of LAST and general principles for treatment.

Risk reduction is the best tool for LAST manage-
ment. Intravascular levels of local anesthetic are
influenced by dose and site of injection. Local anes-
thetic dose should be limited to the minimal vol-
ume and concentration required to achieve the
desired block. Systemic absorption of local anes-
thetic is greater in highly vascularized regions,
such as the brachial plexus. The rate of vascular
uptake may be reduced by the addition of vasocon-
strictors. Pathologic risk factors to consider
include liver dysfunction, advanced age, cardiac
dysfunction, and conduction abnormalities. '’
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Table 1. Signs, Symptoms, and Management of LAST

Neurologic

Cardiovascular

Auditory/visual changes
Perioral numbness/tingling
Metallic taste

Sedation

Lightheadedness

Slurred speech
Restlessness/agitation

Ventricular tachycardia
Ventricular fibrillation
Torsades de pointes
Prolonged PR interval on EKG
Complete heart block
Ventricular ectopy

Bundle branch block

Myoclonus Bradycardia
Seizures Hypotension
Coma Asystole
Management*

Airway management
Ventilate with 100% oxygen
Seizure suppression
Benzodiazepines preferred
ACLS

Avoid vasopressin, calcium channel blockers, beta blockers, and local anesthetics

Reduce epinephrine dose to <1 mcg/kg
Lipid emulsion (20%)

Bolus 1.5 mL/kg (lean body mass) intravenously over a duration of 1 min

Continuous infusion 0.25 mL/kg/min

Maximum 10 ml/kg during the first 30 min
Disposition

Facility with cardiopulmonary bypass capability

LAST, local anesthetic systemic toxicity; EKG, electrocardiogram; ACLS, advanced cardiac life support.
*Adapted from https://www.asra.com/content/documents/asra_last_checklist.2011.pdf.

Compartment Syndrome

Although unproven, a common fear among physi-
cians and nurses is that a regional anesthetic may
mask and thus delay the diagnosis and treatment
of compartment syndrome.'* Compartment syn-
drome is a condition in which swelling within a
myofascial compartment causes compartment
pressure to rise above capillary perfusion pres-
sure, impairing circulation and eventually result-
ing in tissue necrosis from hypoxia. Catastrophic
complications result if the treatment (fasciotomy)
is delayed for more than 12 hours.'” Compartment
syndrome occurs most commonly in tibial shaft
fractures, particularly proximal fractures, because
of greater muscle mass compared with the ankle
and diaphyseal fractures of the forearm.'®
Compartment syndrome is assessed by using the
five Ps: pallor, pulselessness, paralysis, paresthesia,
and pain. Pulselessness and paralysis are rare and
present after prolonged tissue injury.17 As the syn-

drome progresses, sensory loss can occur.'® Wors-
ening pain over time is a hallmark symptom of
compartment syndrome, especially when associ-
ated with passive stretching. Capillary refill may
also be prolonged (greater than 3 seconds) in pa-
tients with compartment syndrome.

Potentially, any analgesic modality can affect the
detection of compartment syndrome if pain is
used as the sole presenting sign.'” There are few
case reports that peripheral nerve blocks have de-
layed the diagnosis of compartment syndrome in
both upper and lower extremity surgery.”’ >’
Frequent assessment and monitoring for
increasing pain, especially when associated with
passive stretching, as well as using a dose of local
anesthetic that allows for motor and some
sensory preservation can help reduce the risk of
obscuring this catastrophic  complication.
Compartment syndrome should be suspected in
atrisk patients with new onset breakthrough
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pain or progressive numbness outside the ex-
pected distribution of the nerve block. Most
importantly, nurses involved in the care of patients
at risk for compartment syndrome must maintain a
high index of suspicion.

Cast and splint application that is too tight can
result in a form of compartment syndrome with
signs and symptoms similar to classic compart-
ment syndrome. The major difference in cast- or
splint-related compartment syndrome is that pain
improves with loosening of the cast or splint; how-
ever, close follow-up is still warranted because
swelling may continue to progress to the point of
requiring fasciotomy. If an adjustment or removal
of the cast or splint becomes necessary, the sur-
geon should be informed although the anesthesia
professionals or nurses present may need to act
quickly. Prudent management of these patients re-
quires open and clear communication among all
members of the health care team.

Patient Safety Strategies

Extremity Protection

Loss of motor and sensory function after a periph-
eral nerve block will require special precautions to
protect the extremity. Skin integrity should be
monitored as well as any pressure points from
the cast or splint. Use of heat or ice can potentially
result in thermal injury, when combined with a
dense sensory block, if directly applied to the
skin. The use of a supportive sling for patients
with upper extremity blocks, at least until prox-
imal motor block resolves, and crutches for pa-
tients with lower extremity blocks are
recommended.”>** Inadvertent trauma to an
insensate extremity, most commonly related to
falls, can result in additional injuries that may be
masked with regional anesthesia. Saporito et al*’
reported a case of a postoperative styloid fracture
of the fifth metatarsal after a patient stumbled on
postoperative day 2. The patient had a functional
popliteal-sciatic nerve block and only discovered
the fracture when she developed pain in the lateral
foot after the catheter was removed.”’

It is essential to communicate with the surgeon
regarding the patient’s expected postoperative
weight-bearing status and disposition. For example,
a patient undergoing operative knee arthroscopy
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may not be immobilized postoperatively, and the
surgeon may discharge the patient to home with in-
structions to bear weight as tolerated; the same pa-
tient, if he or she receives long-acting lower
extremity peripheral nerve blocks, should be
strictly non-weight-bearing until the blocks
resolve. Pain or numbness in an area or distribution
that is not expected from the operation or regional
anesthetic should alert the health care provider to
the possibility of an occult injury and should be
evaluated.

Prevention of Falls

In inpatient settings, falls are a common cause of
adverse events, potentially leading to physical in-
juries, psychological harm, prolonged hospital
stays, increased cost of care, and potential legal 1i-
ability.”>° Although there are numerous factors
that contribute to a fall, patients with lower
extremity peripheral nerve blocks should be
considered at increased risk for falling, especially
after surgery like total joint arthroplasty.'”>" In
the postoperative period, orthopaedic
procedures often lead to impaired mobility, and
peripheral nerve blocks, although effective in
managing postoperative pain, can result in
muscle weakness that is associated with higher
risk for falling.*”

Risk Factors for Falls

Patients undergoing major lower extremity ortho-
paedic surgery can be presumed to have decreases
in strength, proprioception, and range of motion
in the immediate postoperative period. In two
retrospective studies, one at a single orthopaedic
inpatient unit and the other in an orthopaedic spe-
cialty hospital, total knee arthroplasty was the pro-
cedure most commonly associated with falls, and
total hip replacement increased the risk of having
a serious fall-related injury by nearly four fold.>*>**

Other identified risk factors include advanced age,
revision surgery, and the presence of comorbid or-
gan diseases.” > Up to 64% of falls can be
attributed to toileting, with these falls occurring
while going to, inside, or coming from the
bathroom or using the bedside commode. >
Most inpatient falls occur during night shift.”**”
The use of opioids for postoperative pain
management may also increase fall risk.”” Sedative
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medications that affect the central nervous system
such as benzodiazepines and sleep aids may also
contribute to fall risk by themselves, or in combi-
nation with other medications.®

The use of certain regional anesthesia techniques
for postoperative analgesia among orthopaedic
surgical patients may increase the risk of falls. Mo-
tor and sensory deficits produced by nerve
blockade may contribute to muscle weakness
and instability. In particular, femoral nerve blocks
have been implicated in patient falls.””""
Subsequently, adductor canal blocks are
commonly used as an alternative to femoral
nerve blocks for total knee arthroplasty. The use
of the more selective adductor canal block
technique, when compared with a femoral nerve
block, has been shown to provide comparable
pain management while better preserving
quadriceps strength and balance.”*"!

Fall Prevention Strategies

In this section, attention will be given to the re-
view of inpatient fall prevention programs on or-
thopaedic wards in acute hospital settings,
although fall prevention is equally important for
ambulatory surgery patients.“/‘2 The Joint Commis-
sion outlines the expected elements that should be
included in a fall reduction program (Table 2).

A common element among prevention programs
that have reduced their fall incidence is having a
fall risk assessment tool. Although several assess-
ment tools exist, the Morse Fall Scale is most often
used.”® The Morse Fall Scale focuses on six fall risk
variables (history of falls, the presence of second-
ary diagnosis, ambulatory aid needs, intravenous
therapy, gait characteristics, and mental status)
that result in a composite score to identify risk fac-
tors and potential specific interventions. Before
widespread implementation of a fall prevention
program, assessment tools should be piloted
within a target group to ensure feasibility and
adherence among hospital staff.”* Patients identi-
fied as being a high fall risk may have alerts placed
in the electronic medical record to facilitate
communication with other health care profes-
sionals.*

Another intervention that is frequently incorpo-
rated into inpatient fall prevention strategies is
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Table 2. Elements of Performance for
National Patient Safety Goal 09.02.01 (Fall
Reduction)*

1. Assess every patient’s risk for falls

2. Implement specific interventions targeted at
reducing falls based on each patient’s assessed level
of risk

3. Provide staff education on your fall reduction pro-
gram at appropriate time intervals determined by
your institution

4. Provide education to patients and families/caregivers
on any individualized fall reduction strategies

5. The effectiveness of all fall reduction activities (eg,
assessment, interventions, and education) must be
evaluated regularly. Outcome indicators for evalua-
tion may include number of falls and number and
severity of fall-related injuries during a given period

*Adapted from https://www.jointcommission.org/
assets/1/6/NPSG_Chapter_OME_Jan2017.pdf.
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patient education.”” Fall prevention education
should include orientation to the inpatient room,
call bell system, and use of nonslip socks. Because
most falls occur during bathroom transfers, pa-
tients should be reminded regularly to request
assistance going to and from the bathroom or
commode. Furthermore, the patient with a periph-
eral nerve block requires education about nerve
block-induced weakness and impairment of pro-
prioception and balance. Ideally, fall reduction ed-
ucation should begin during the preoperative
surgery visit’” and on the day of surgery before
administering sedation and placing the peripheral
nerve block.” The inclusion of caretakers will
reinforce salient points. An education form may
be used as a visual aid and signed by the patient
and clinician after the education session.”® The
form serves as an accountability tool, requiring
the patient to do his or her part to prevent falls.
Fall education should continue in the postopera-
tive recovery area and throughout the patient’s
hospital stay.

Some of the other commonly used interventions
for fall prevention include bedside visual aids
(Figures 1A and 1B), wristbands, postfall reviews,
nonslip footwear, bed alarms, toileting schedules,
hourly rounds, medication reviews, and environ-
ment modifications.”**® Nursing knowledge of
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A

DON’'T FALL,

Call
Your
Nurse!
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How high is your
risk for falling?

High risk « Call for help if you need to use the
for falls bathroom

Moderate risk

+ Wear non-skid socks at all times
for falls

. « Use your cane or walker
Low risk

for falls « Ask to have your bedside table
within your reach

« Call for help if you need to
get out of bed

« If you are moderate to high risk, your
bed alarm will be turned on to let us
know that you need help

If you want more information on
Fall Prevention, educational pamphlets
are available at the nurses’ station
and upon request.

Figure 1. Fall prevention visual aids that may be posted in patients’ rooms. This figure is available in color online at

WWW.jopan.org.

peripheral nerve block anatomy and physiology is
also integral in the prevention of falls and
understanding a patient’s activity limitations. For
instance, the continuous femoral nerve block
infusion may be paused very early in the morning
to allow block resolution and return of
quadriceps  strength before physical and
occupational therapy. An informed nurse should
advocate for a daily scheduled pause in the
perineural infusion if a patient is ambulating with
a femoral nerve block catheter. Annual
peripheral nerve block competencies would
likely improve nursing knowledge and promote
patient safety.

Discharge Planning and Patient
Education

Ideal discharge instructions are clear, concise, easy
to understand, and address the most likely issues
that will arise for patients so that they feel comfort-
able with their treatment plan. In addition, the pa-
tient should understand when and how to contact
the anesthesia professional if serious complica-
tions arise. Because the patient will most likely
have received some other form of anesthesia or
sedation during surgery, care must be taken to
ensure that the patient education and discharge in-
structions are clear and understood. Providing
both written and verbal instructions to the patient
and caretaker before and after surgery can improve
understanding of what to expect and what to look

for in the postoperative period (Figures 2A and
ZB).4 The teach-back method has been shown to
improve patient comprehension of discharge in-
structions.”” This method involves the patient ex-
plaining and demonstrating new skills to the
educator after listening to instructions, allowing
the educator to correct misunderstood informa-
tion.

The patient should be warned of the potential risk
of injury secondary to having an insensate extrem-
ity and how to minimize this risk, as previously dis-
cussed. The patient should be advised when he or
she should expect the initial dense anesthetic
block to recede and anticipate the need for addi-
tional systemic pain medication before block reso-
lution (for single-injection blocks) or transition to
less dense sensory block (for continuous periph-
eral nerve blocks).

For patients receiving a continuous infusion of
local anesthetic on an ambulatory basis, use of de-
vices that give them the ability to temporarily
pause the infusion or reduce the infusion rate
when they self-report excessive numbness or pro-
longed initial anesthetic block are recommended.
The patient’s ability to perform these functions
should be demonstrated before discharge from
the hospital. Reviewing nonpharmacologic inter-
ventions such as elevation and proper heat and
ice therapy (not directly to exposed skin and
not for prolonged periods) should be included
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A

Removing your nerve block

catheter:

. Since there are no stitches, removal is
easy by you or your caretaker.

. Follow the pump tubing to the edge of
the dressing then peel off the entire
dressing to expose the catheter.

. When exposed, grasp the catheter close
to the skin and pull until all of it comes
out. You can expect to remove up to 10-
15 cm of catheter.

VA Palo Alto

Continuous Nerve Block
Catheter Instructions

Insert Image
of Infusion
Device Here

. You have had a nerve block
catheter placed for pain control
after surgery.

It is normal for your fingers/toes to
feel numb until the morning after
surgery.

. A health-care provider will call you
every day for follow-up.

To contact a
REGIONAL ANESTHESIA DOCTOR

. Inspect the tip of the catheter, and check
to make sure that the end is blue, black,
or silver; then you can dispose of the
catheter in the trash.

. You do not need to cover the site after
the catheter is removed.

. If you have any difficulty removing the
catheter, please call the Regional
Anesthesia Doctor.

. Your pump and catheter are all
disposable, so pl di of itas
follows: ___.

When you have pain:

. Push the middle blue button and

wait 15 minutes for the effect.

. If you still have pain after 15

minutes, take 1-2 pain pills

prescribed by your surgeon.

. The bolus button will work only one
time every __ minutes, so you
cannot mistakenly give yourself too
much medicine.

. You do not have to push the button

if your pain is well-controlled.

(123) 456-7890

ON CALL at any time day or night

P P

B

If your fingers/toes become
completely numb:

It is normal to still have pain
with a nerve block catheter:

If you notice any of the
symptoms listed below,

+  Tum off your pump to stop the +  The medicine inthe pump is STOP the infusion pump and
infusionby ____(see figure below). weaker than the first injection. immediately call the
. Later in the day/night, when you . This is done on purpose so you can

Regional Anesthesia Doctor:

can feel someone else touching all move your leg/arm.

of your fingers/toes, turn the pump > Rashor hives

backonby ___. »  Numbness around the mouth
. The pump should start up again. »  Metallictaste

Whenthe local anesthetic »  Ringingin the ears

(numbing medicine) is running »  Lightheadedness

again, you may start to notice > N

tingling in your fingers/toes within Cerv{oufmess

the hour. > onfusion
. If your pump is off for more than 3 ” . »  Chestpain

hours, and you still cannot feel one Other Instructions: »  Twitching

You must not drive or operate

v

Figure 2.

or more of your fingers/toes, call .

the Regional Anesthesia Doctor on
call.

Insert Image
of Infusion
Device Here

potentially dangerous machinery
while your catheter is in place.
Please keep your sling and/or splint
on unless doing physical therapy.
Very rarely, the catheter may fall
out. If this occurs, take 1-2 of your
pain pills, turn off the infusion pump
using the instructions above, and
call the Regional Anesthesia Doctor.
It is normal for fluid to leak from the
catheter site. You can use a towel
to absorb the extra fluid.

Do not get the catheter, pump, or
your bandages wet.

If you have had a nerve block for
surgery on your leg or foot, do not
stand or walk using the affected
leq until your strength comes back.

Convulsions / Seizures

If your pump malfunctions
or stops working:

Pump not getting smaller, and no
numbness or tingling in

fingers/toes.
. Ask for help when getting up and i .
moving around to avoid falling. * Calltlohre RegionalAnesthesia

Sample patient and caregiver education handout for continuous peripheral nerve block. This figure is
available in color online at www.jopan.org.
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in the postoperative management discussion. If
the patient is at any risk for compartment syn-
drome in the hospital or at home, clear instruc-
tions should be given on contacting a health
care provider directly in the event of persistent
motor or dense sensory block or pain that con-
tinues to increase over time, especially if it is
outside the distribution of the block or dispropor-
tionate to the initial postoperative pain. These pa-
tients should also be shown how to check pulses
and capillary refill in the distal portion of their
affected extremities.

For patients with perineural catheters, informing
the patient on how to keep the catheter site clean
and dressed as well as how to monitor for signs of
site infection are important, especially if the dura-
tion of therapy will be longer than 2 days. Leakage
of local anesthetic from the catheter insertion site is
not uncommon, and the patient should be
informed that this may be expected.”’ Often pa-
tients report leakage because of concerns that
they are not receiving the local anesthetic medica-
tion or that they may be bleeding when the draining
infusate solution is pink colored. Assuming that the
catheter has not been inadvertently dislodged,
these patients should be reassured that the amount
of medication they are receiving is sufficient, that
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leakage is normal, and that the infusate solution
assumes this color because of mixing with body tis-
sues. It is reasonable to send patients home with
additional dressing supplies in the event that rein-
forcement because of leakage becomes necessary.

Finally, daily evaluation by phone for outpatients
should be accomplished for the duration of the pe-
ripheral nerve block therapy.® The patient or care-
giver should be able to reach an anesthesia
professional 24 hours a day, and the acute pain ser-
vice should have a primary contact number for
each patient and ideally a back-up contact (eg,
caregiver).

Conclusion

Peripheral nerve blocks are highly effective pain
management techniques in both hospitalized and
ambulatory postoperative patients. The risks asso-
ciated with using these techniques may be miti-
gated by informed and prudent perianesthesia
nurses. The topics presented in this review article
should provide perianesthesia nurses with the
knowledge and confidence to effectively collabo-
rate with anesthesia professionals in the care of
ambulatory patients and inpatients with periph-
eral nerve blocks.
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1. Explain the pathology, prevention and management of local anesthetic system toxicity, compartment
syndrome and other uncommon complications of peripheral nerve blocks

2. Identify risk factors and methods to prevent falls in orthopedic patients with lower extremity nerve
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3. Describe discharge planning and education in patients with peripheral nerve blocks
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Directions

A multiple-choice examination, designed to test your understanding of Care of the Patient with a Periph-
eral Nerve Block according to the objectives listed, is available on the ASPAN Website: https://www.
aspan.org/Education/CE-Articles-Online/
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