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Abstract
Primary lateral sclerosis (PLS) is a rare degenerative disorder of the upper motor neurons innervating the voluntary musculature. In this report, we describe the perioperative management of a patient diagnosed with PLS and investigate strategies
to optimize treatment outcomes in this patient population.
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Some consider PLS to be a variant of ALS, and while many articles have been published that outline anesthetic management in
patients with ALS, few detail anesthetic management in patients
with PLS. [3] We discuss here a case of a patient with PLS undergoing surgery and the preoperative, intraoperative, and postoperative concerns in patients with PLS.
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Introduction
Primary lateral sclerosis (PLS) is a rare degenerative disorder of the
upper motor neurons innervating the voluntary musculature. [1]
It falls under the spectrum of motor neuron disorders which also
includes the most common motor neuron disease, amyotrophic
lateral sclerosis (ALS). ALS is distinguished by mixed upper and
lower motor neuron dysfunction, whereas PLS is primarily an upper motor neuron disease. The most common manifestations of
PLS are leg weakness and spasticity, and spastic bulbar weakness.
[2] Symptoms of PLS typically begin in the fifth to sixth decade
of life. Whereas ALS is rapidly progressive and the average life
expectancy with ALS is about 3 years, PLS tends to follow a very
slowly progressive course. Longevity information for PLS cases is
still incomplete. [3] There is no specific diagnostic test for PLS;
however, it is distinguishable from ALS and other disorders that
cause progressive spasticity by clinical criteria (Table 1). [4] As
with ALS, there is no definitive treatment for PLS.

A 54-year-old male with a history of PLS presented for replacement of his intrathecal baclofen pump. His past medical history
was significant for PLS, hypertension, hyperlipidemia, obstructive
sleep apnea, and umbilical hernia. The patient was diagnosed with
PLS at age 47 after initially presenting with progressive balance
difficulties and frequent falls. His symptoms were comprised primarily of bilateral lower extremity spasticity which was improved
with intrathecal baclofen. However at the time of presentation,
his intrathecal baclofen pump was nearing the end of its useful
life and required replacement.
The patient’s surgical history was significant for intrathecal baclofen pump placement, cervical spine fusion following C6-C7
fracture from a fall, tear duct surgery, and lumbar spine surgery.
The patient had no known drug allergies and did not use tobacco
or alcohol. He ambulated with the use of a cane. His family history was not significant for any known neurological disorders.
The patient’s medication list included amitriptyline, gabapentin,
intrathecal baclofen, hydrocodone-acetaminophen, sertraline, atenolol, simvastatin, and pantoprazole.
The patient visited the preoperative assessment center four
days prior to his scheduled surgery. The patient was 178 cm tall,
weighed 110 kg, and had a BMI of 35. His vital signs were as
follows: temperature 36.9°C, heart rate 71 bpm, blood pressure
117/77 mmHg, oxygen saturation 95% on room air. His functional capacity was determined to be mildly impaired given mild
dyspnea at rest. Spasticity and bulbar symptoms were not present on physical exam. Previous anesthesia records were obtained
which demonstrated that the patient was an easy intubation us-
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Table 1. Proposed Diagnostic Criteria
Clinical
1. Insidious onset of spastic paresis, usually beginning in lower extremities but occasionally bulbar or in an upper
extremity.
2. Adult onset, usually fifth decade or later.
3. Absence of family history.
4. Gradually progressive course (i.e. not step-like).
5. Duration ≥ 3 years.
6. Clinical findings limited to those usually associated with corticospinal dysfunction.
7. Symmetrical distribution, ultimately developing severe spastic spinobulbar paresis.
Laboratory (help in exclusion of other diagnoses)
1. Normal serum chemistry including normal vitamin B12 levels.
2. Negative serologic tests for syphilis (in endemic areas, negative Lyme and HTLV-11 serology).
3. Normal CSF2 parameters, including absence of oligoclonal bands.
4. Absent denervation potentials on EMG3 or at most, occasional fibrillation and increased insertional activity in
a few muscles (late and minor).
5. Absence of compressive lesions of cervical spine or foramen magnum (spinal MRI4 scanning).
6. Absence of high signal lesions on MRI similar to those seen in MS.5
Additionally suggestive of PLS.6
1. Preserved bladder function.
2. Absent or very prolonged latency on cortical motor evoked responses in the presence of normal periphera
stimulus-evoked maximum compound muscle action potentials.
3. Focal atrophy of precentral gyrus on MRI.
4. Decreased glucose consumption in pericentral region on PET7 scan.
1.
2.
3.
4.
5.
6.
7.

Human T-lymphotrophic virus
Cerebrospinal fluid
Electromyography
Magnetic resonance imaging
Multiple sclerosis
Primary lateral sclerosis
Positron emission tomography

Adapted from:
Pringle CE, Hudson AJ, Munoz DG, Kiernan JA, Brown WF, et al. (1992) Primary lateral sclerosis. Brain. 115:495520.
ing a MAC4 laryngoscope blade and was extubated uneventfully
at the conclusion of his surgery for intrathecal baclofen pump
placement at age 48. No electrocardiographic abnormalities were
noted. Pulmonary function test results were grossly normal with
forced vital capacity (FVC) 93% of predicted, forced expiratory
volume in one second (FEV1) 87% of predicted, FEV1/FVC
ratio 94% of predicted, and sniff nasal-inspiratory force 98% of
predicted.
On the day of surgery, standard American Society of Anesthesiologists monitors were applied and an 18 gauge IV was placed in
the patient’s left upper extremity. The patient was premedicated
with midazolam 2 mg, preoxygenated, and induced with fentanyl
50 mcg and propofol 300 mg. A neuromuscular blocking agent
was not administered. He was intubated without difficulty using
a MAC3 laryngoscope blade, a 7.0 endotracheal tube was placed
with one attempt, and the endotracheal tube was secured at 24 cm
at the lips. Controlled mechanical ventilation was initiated and anesthesia was maintained with sevoflurane 2% in 50% oxygen-50%
air mixture. The patient was placed in the left lateral decubitus
position for surgical exposure. Mean arterial blood pressure was
maintained within 20% of the patient’s baseline using periodic

boluses of phenylephrine. The patient received an additional 50
mcg of fentanyl during the procedure in addition to ondansetron
4 mg prior to emergence. A total of 800 ml Lactated Ringer’s
solution was given during the surgery. The patient was suctioned
and extubated at the conclusion of the surgery after standard extubation criteria – including responsiveness to verbal commands,
tidal volume >5cc/kg, and sustained head lift – were met. He was
admitted overnight given his history of obstructive sleep apnea
and PLS, and was discharged home on postoperative day 1.

Discussion
When formulating an anesthetic plan for a patient with PLS, a
systematic approach is advised. Preoperatively, efforts should be
made to determine the severity of the patient’s disease. Spasticity,
bulbar symptoms, and ventilatory support at baseline can indicate
progressive disease. Patients with prominent bulbar symptoms
or advanced disease are at increased risk of aspiration and respiratory failure. [5] Pulmonary function testing can be utilized to
assess respiratory function through metrics such as sniff nasalinspiratory force (SNIF) and vital capacity. Prediction of respiratory failure based on the results of pulmonary testing is imprecise,
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but decreased measures of inspiratory force (particularly SNIF)
and vital capacity less than 50% of predicted are concerning indicators. [5] Neurology consultation may also prove valuable for
preoperative assessment as well as for continuity of care. Local,
regional, spinal, and epidural anesthesia have all been used successfully in patients with ALS [6]-[8] and should be considered
for appropriate surgeries in patients with PLS to avoid possible
postoperative respiratory failure following general anesthesia. If
general anesthesia is to be administered, the patient should be
informed about the potential of postoperative respiratory failure,
intensive care unit admission, and tracheostomy.
Patients with neuromuscular disease may be sensitive to sedativehypnotics, so using these medications judiciously or considering
a short-acting induction agent such as propofol may help avoid
prolonged effects. [9] Intraoperatively, succinylcholine should not
be administered due to the risk of life-threatening hyperkalemia
while nondepolarizing neuromuscular blocking agents should
be used cautiously as patients with PLS may demonstrate an increased sensitivity to these drugs. No neuromuscular blocking
agents were administered during this case to avoid postoperative
respiratory failure and prolonged muscle weakness. Maintenance
with volatile anesthetics as well as by total intravenous anesthesia
has been successfully performed. [5] Selection of a volatile agent
with a short duration of action, such as desflurane or sevoflurane,
may be preferential to avoid prolonged emergence. If the patient
has severe disease, limiting premedication and intraoperative opioids, as well as using short-acting opioids like fentanyl or remifentanil should be considered. Such an approach will minimize the
risk of respiratory depression at emergence. Patients with severe
disease are at increased risk of aspiration. In these patients, airway
patency should be ensured by oropharyngeal suctioning. The anesthesia providers must be prepared to manage the airway if the
patient is unable to protect his airway after extubation. Lastly, the

patient must have sufficient respiratory drive and meet extubation
criteria prior to extubation.
Postoperatively, patients may require ventilatory support; therefore, close monitoring and appropriate disposition are essential.
If the patient is extubated, overnight admission to ensure that
the patient’s respiratory function returns to baseline prior to discharge should be considered.
In conclusion, patients with PLS present the anesthesiologist with
multiple challenges. Adequate planning, preparation, and perioperative management are essential to avoid complications and improve treatment outcomes in patients with PLS.
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