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Familial hyperkalemic periodic paralysis (HYPP) is a
rare genetic disorder in which the sodium channels in
skeletal muscle cells have altered structure and func-
tion. Small elevations in serum potassium lead to inac-
tivation of sodium channels, causing episodic weak-
ness or paralysis. Exposure to cold, anesthesia, fasting,
emotional stress, potassium ingestion, and rest after
exercise can stimulate an attack.

This case report describes a 65-year-old man with
HYPP who was admitted for a right total knee arthro-
plasty. He had a history of arteriosclerotic heart disease
and stenting 8 years earlier, previous inferior wall
myocardial infarction with ejection fraction of 65%, anx-
iety, degenerative joint disease, well-controlled type 2
diabetes mellitus, and a body mass index of 53.3 kg/m2.

A combined spinal/general anesthetic with a femoral
nerve block for postoperative pain control was chosen. 

Careful attention was given to monitoring and main-
tenance of core temperature, use of insulin and glucose
to maintain normokalemia, and carbohydrate loading
the night before surgery. The patient recovered from
the anesthetic without complication and had pain relief
for approximately 22 hours postoperatively because of
the femoral nerve block. The patient was without weak-
ness or paralysis related to HYPP in the postanesthesia
care unit or throughout his hospitalization.
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F
amilial hyperkalemic periodic paralysis (HYPP)
is a rare muscle disease that leads to intermittent
skeletal muscle weakness when serum potas-
sium is elevated. Surgery and anesthesia yield
many conditions that may provoke an episode

of weakness in these patients. There are few studies or
case reports documenting the anesthetic management of
patients with this rare form of familial periodic paralysis.
No report in the medical literature could be found detail-
ing the use of a peripheral nerve block in patients with
known HYPP. Successful anesthetic management of this
patient population involves understanding and avoiding
the potential triggers of weakness and paralysis, as well as
understanding the pathophysiology of the disease process. 

The following case report illustrates a successful use of
a combined spinal/general anesthetic with a femoral
nerve block for postoperative pain control for a total knee
replacement in a patient with HYPP.

Case Summary 
A 65-year-old, 123-kg, 182-cm man with an ASA physical
status III was admitted for a right total knee arthroplasty
to correct severe osteoarthritis. The patient had a history
of arteriosclerotic heart disease with subsequent stenting
8 years earlier, previous inferior wall myocardial infarc-
tion, hypertension, anxiety, degenerative joint disease,

well-controlled type 2 (non–insulin-dependent) diabetes
mellitus, and HYPP. The patient had recently undergone a
cardiac evaluation and had normal results of a stress test
and an echocardiogram showing an ejection fraction of
65%. Medications included lorazepam, nitroglycerin sub-
lingual spray as needed, aspirin, lovastatin, lisinopril, flu-
oxetine, hydrocodone, glimepiride, and furosemide.
Known allergies were amantadine, prochlorperazine,
metoprolol, and tramadol. The aspirin was discontinued 7
days before surgery, and the patient was instructed to take
his lisinopril on the morning of surgery. Preoperative vital
signs were blood pressure, 119/65 mm Hg; pulse rate,
89/min; oxygen saturation measured by pulse oximetry
(SpO2), 94% on room air; and respiration rate, 18/min. 

The patient reported that HYPP extended throughout
his family, including his grandfather, father, brother, son,
and daughter. Symptoms reported during his attacks in-
cluded extreme weakness to bilateral upper and lower ex-
tremities, lasting 1 to 4 days. The attacks were more
common earlier in life, and the patient denied having a
major attack in the last 10 years. The patient described
feeling a “sensation” that would alert him to an impend-
ing attack, allowing him to ward off these attacks through
carbohydrate loading. The patient routinely carbohydrate
loaded before bed and was instructed to follow his
normal carbohydrate routine at midnight. 



Preoperative laboratory findings included a complete
blood cell count that was within normal limits and a
comprehensive metabolic panel that showed a potassium
level of 3.8 mmol/L, serum urea nitrogen level of 19
mg/dL, and creatinine level of 1.04 mg/dL. An electrocar-
diogram showed normal sinus rhythm with q waves
noted in leads III and aVF. The blood glucose level by
finger stick before the start of intravenous (IV) access was
124 mg/dL, and the patient reported that his blood
glucose level usually ranged between 110 and 130 mg/dL.
A liter of 5% dextrose in lactated Ringer’s solution (D5LR)
was administered via an 18-gauge IV needle in the left
forearm, and a 500-mL bolus was administered while the
patient was in the preoperative holding area.

During the preoperative interview, the airway was as-
sessed and the patient was noted to have a Mallampati
class 3 and short chin-to-hyoid bone distance. When
questioned about snoring, the patient’s wife reported that
he did snore, but the patient denied that it interfered with
his sleep cycles. The patient expressed substantial anxiety
about being awake during the procedure and stated that
increased emotional stress often triggered an attack for
him. Anesthetic options were discussed regarding the
safety and efficacy, as well as the likelihood of an attack
being instigated by the anesthetic. A spinal anesthetic
was agreed on as the main anesthetic, with a light general
anesthetic to ensure amnesia.1 For postoperative pain
control, a femoral nerve block was discussed with the
patient and was agreed on to follow the procedure. 

Once in the operating room, the patient was positioned
on the operating room table in the left lateral decubitus
position. Routine monitors were applied, and the IV rate
was increased to rapidly infuse the remaining 500 mL of
D5LR. Cefazolin (Ancef), 2 g; midazolam, 2 mg; and ket-
amine, 20 mg, were administered intravenously. A hyper-
baric spinal anesthetic was then administered at the L3-4
interspace, with 15 mg of bupivacaine in dextrose, 8.25
mg; fentanyl, 25 µg, and an epinephrine wash producing
a T6 sensory level block. The patient was then turned
supine and positioned for surgery on the operating room
table. An upper-body, forced warm-air unit was used to
maintain the patient’s temperature during the operation in
addition to warm blankets over the patient’s head, left leg,
and chest. After preoxygenation of the patient with 100%
fraction of inspired oxygen FiO2, general anesthesia was
induced with 50 mg of lidocaine, 15 mg of ketamine, and
150 mg of propofol. A No. 5 laryngeal mask airway (LMA)
was placed atraumatically, and placement was confirmed
with the presence of end-tidal carbon dioxide (ETCO2) and
bilateral breath sounds. An IV drip with propofol, 10
mg/mL, and ketamine, 2 mg/mL, was initiated to maintain
the anesthesia and was titrated to sustain bispectral index
(BIS) levels in the high 50s. 

During the procedure, the temperature was taken
orally every 30 minutes and finger-stick blood glucose

measurements were also obtained approximately every
30 minutes. The first blood glucose level, noted at 336
mg/dL, was obtained 30 minutes after entering the surgi-
cal suite and at completion of administration of the liter
of D5LR. The patient was subsequently given 10 U of
regular insulin IV, and IV fluids were then switched to
0.9% normal saline. Blood glucose level gradually de-
creased over the course of the surgical procedure and was
noted to be 124 mg/dL in the postanesthesia care unit.
The patient’s temperature was maintained within normal
limits during the case, and his potassium level was meas-
ured and noted at 1 hour (3.8 mmol/L) and at 2 hours
(4.0 mmol/L). The patient remained in normal sinus
rhythm without T-wave changes or other arrhythmias
throughout the procedure.

At the conclusion of the 3-hour total knee replace-
ment, the patient was awakened and the right inguinal
area was prepared with povidone-iodine (Betadine). With
the use of a peripheral nerve stimulator, the femoral
nerve was located, and 40 mL of 0.5% bupivacaine with
epinephrine (1:200,000) was injected, with a negative as-
piration noted after every 5 mL of bupivacaine injected.
Because of the femoral nerve block, the patient reported
complete pain relief for approximately 22 hours postop-
eratively. Potassium levels were checked once daily
during his admission and were noted to peak at 4.6
mmol/L approximately 12 hours after the procedure; the
level dropped to 3.8 mmol/L 36 hours postoperatively.

The patient was followed up by anesthesia staff daily
throughout his uneventful 5-day admission and then
weekly for 2 consecutive weeks after his surgery. He
denied any attacks or even the sensation of an impending
attack while in the postanesthesia care unit or during his
admission. Two days after returning home, the patient re-
ported an impending attack after waking up cold early
one morning that he successfully aborted through carbo-
hydrate loading. 

Approximately 11 days after his initial procedure, the
patient returned to the operating room for a retinacular
repair after injuring his operative knee. The patient re-
ceived an uneventful spinal anesthetic with IV sedation.
He reported no attacks of weakness or paralysis immedi-
ately after this anesthetic or within the following week. 

Discussion 
Familial periodic paralysis is a group of rare autosomal dis-
orders characterized by episodic muscle weakness or paral-
ysis.2 The 3 subtypes within this disease family include hy-
perkalemic, hypokalemic, and normokalemic.2 Diagnosis
of the specific type includes patient history and inducing
hyperkalemia or hypokalemia to provoke an attack.3

Familial hyperkalemic periodic paralysis is the rarest
form of the familial periodic paralysis diseases, with a
prevalence estimated at approximately 1 in 200,000.3

Because of an autosomal dominant mutation of the
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SCN4A gene, the structure and function of sodium chan-
nels is altered in the skeletal muscle cell.4-6 The abnormal
sodium channel causes a pathologically increased sodium
current, resulting in an increased tendency for the muscle
fibers to depolarize beyond the normal threshold.4-6 This
excessive depolarization leads to sodium channel inacti-
vation and subsequent abolition of further action poten-
tials.4-6 Potassium ions have no direct effect on the
mutant channel, but rather trigger an attack as a result of
membrane depolarization that then opens the mutated
sodium channel.1,4,6 Attacks may be associated with ele-
vations in baseline serum potassium of as little as 1.5
mmol/L.7 Often there is loss of deep tendon reflexes and
normal skeletal muscle response to electrical stimulation
during the attacks.8 Most individuals with HYPP have an
affected parent with the disorder.7 Each child of an indi-
vidual with HYPP has a 50% chance of inheriting the mu-
tation, and it is expressed equally in both male and
female offspring.1,4

Clinically, this defect causes episodic weakness or
paralysis, primarily in the arms and legs, but it may affect
the trunk, throat, and muscles of the eyes as well.2,7 The
muscles of respiration are typically spared but may
become compromised during a severe attack.8,9 Episodes
are usually brief, lasting from hours to several days and
are provoked by anesthesia, fasting, exposure to cold,
emotional stress, ingestion of potassium (oral supple-
ments or potassium-rich foods), or rest after exercise.6,10

Beginning in the first decade of life, the attacks increase
in frequency and severity over time.9 At approximately
age 50 years the frequency declines greatly, however, in
many people with HYPP a chronic progressive myopathy
develops.9 Paralysis after anesthesia may present intraop-
eratively or in the postanesthesia care unit.2

This case presented several considerations that are im-
perative in preventing the patient from having a postop-
erative episode of muscle weakness. These included the
length of preoperative fasting, the patient’s body temper-
ature during the procedure, and avoidance of potassium-
releasing medications. Ellis9 noted that prolonged
periods of nothing by mouth before anesthesia can
provoke an attack. The patient was therefore instructed
to carbohydrate load the night before surgery, as this has
been shown to drive serum potassium intracellularly,
thereby avoiding hyperkalmia.9

Spinal anesthesia was documented in a case report, by
Weller et al,8 of a patient with HYPP, to be safe and effec-
tive without precipitating an attack of paralysis. Selecting
a spinal approach for this patient as the primary anesthet-
ic allowed for minimization of medications that the
patient received. The patient in the current case report ex-
pressed substantial anxiety regarding awareness during
the procedure. As emotional stress can trigger an attack in
HYPP, this anxiety could not be ignored. Cone and
Sansome11 reported successful use of propofol in a patient

with HYPP, and this was therefore selected for amnestic
maintenance. Ketamine was added to the patient’s propo-
fol drip to enhance pain management and provide a bal-
anced anesthetic.12 The patient’s preoperative airway as-
sessment suggested that the patient’s airway would easily
obstruct, and a decision was made to secure the airway
with an LMA and administer a general anesthetic in addi-
tion to the spinal anesthetic.13 Anesthetic gas and muscle
relaxants have been implicated in attacks of muscle weak-
ness after anesthesia and were therefore avoided.14

Because of the rarity of this condition, there are no
published reports documenting the use of peripheral
nerve blocks in patients with HYPP. The patient’s symp-
toms during past attacks typically manifested bilaterally.
Therefore, administering a unilateral peripheral nerve
block provided an elegant strategy for monitoring the
nonoperative leg for signs of weakness. Postoperative
pain management was essential for this patient, as this
substantially decreased the emotional stress that could
have stimulated an attack. The use of the femoral nerve
block postoperatively was an integral component in the
successful anesthetic management of this patient. An ad-
ditional option for this patient could have included the
use of a femoral nerve catheter and ropivacaine drip for
sustained pain control. This option was not used in this
patient because of surgeon preference. 

Key factors in the successful anesthetic management
of patients with HYPP include maintenance of core body
temperature during the procedure, administration of
insulin and glucose to direct serum potassium intracellu-
larly, use of regional and/or peripheral anesthetic tech-
niques when possible, and avoidance of attack-triggering
medications.9 Emotional stress and physical postopera-
tive pain were alleviated through the careful administra-
tion of a combined spinal/general anesthetic technique
and femoral nerve block. The patient had a successful
postoperative course and recovered without weakness or
paralysis. This case report provides clear evidence that a
peripheral nerve block is safe and effective for the post-
operative management of patients with HYPP. 
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