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Postpolio syndrome (PPS) is a disabling process char-
acterized by progressive muscle weakness and atrophy 
that typically emerges decades after an initial poliomy-
elitis infection. Although the exact incidence of PPS is 
unknown, it is estimated that 25% to 40% of all poliomy-
elitis survivors are affected. Patients with PPS may have 
increased sensitivity to numerous anesthetic agents 
including neuromuscular blocking drugs. A case report 
of a patient with PPS undergoing general anesthesia 
for a cystoscopy procedure is presented. Because of 
a previous general anesthetic using traditional muscle 
relaxant reversal of neostigmine, which resulted in pro-
longed paralysis (6-8 hours) and an intensive care unit 

admission, sugammadex was used in the cystoscopy 
procedure. Excellent results were achieved. Following 
extubation, the patient sustained adequate respira-
tory effort demonstrated by respiratory rate, end-tidal 
carbon dioxide, and oxygen saturation within normal 
limits. Sugammadex administration led to a mark-
edly improved outcome for a patient with a disabling 
muscle-weakening neurologic disorder. Use of this 
medication may be of value to other anesthesia provid-
ers caring for patients with PPS in an operative setting.
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P
oliomyelitis is an infectious disease caused by 
transmission of a human enterovirus known 
as poliovirus. As the poliovirus multiplies, it 
progressively destroys motor neurons, resulting 
in symptoms ranging from minor acute flaccid 

paralysis of skeletal muscles to devastating consequences 
such as permanent paralysis of the diaphragm. With the 
worldwide dissemination of the poliomyelitis vaccine 
since the 1950s, the disease has been nearly eradicated. 
The incidence of poliovirus has declined from an esti-
mated 350,000 cases in 1988 across 125 countries to just 
175 reported cases in 2019.1

Although the likelihood of encountering a patient 
with active poliomyelitis is minimal in the United States, 
there is a substantial population of poliomyelitis sur-
vivors affected by postpolio syndrome (PPS) who may 
present in operative suites. Postpolio syndrome is char-
acterized by progressive muscle weakness and eventual 
atrophy decades after the initial poliovirus infection. 
The exact incidence of PPS is unknown; however, it is 
estimated that 25% to 40% of all poliomyelitis survivors 
are affected by PPS.2 Most individuals affected by PPS 
are over the age of 60 years.

The purpose of this report is to describe the success-
ful anesthetic administration and recovery in a patient 
with PPS who had complications after a prior general 
anesthetic with neostigmine reversal of neuromuscular 
blockade. In the current case, the patient required muscle 
relaxation based on the surgeon’s request. After the pro-

cedure concluded, neuromuscular blockade was success-
fully reversed with sugammadex.

Case Summary
A 69-year-old presented for a nonemergent transurethral 
resection of a bladder tumor (TURBT) requiring general 
anesthesia. He weighed 93 kg and had a body mass 
index of 29 kg/m2. Before surgical resection, the patient 
presented with intermittent gross hematuria related to a 
malignant neoplasm of the bladder. The relevant medical 
history consisted of PPS, scoliosis, postoperative nausea 
and vomiting (PONV), and hyperlipidemia. The patient 
demonstrated limited lower motor functional status re-
quiring leg braces and assistance to stand and wheelchair 
assistance for mobility.

The patient reported a previous general anesthetic for 
a cholecystectomy at the same institution. Noted on chart 
review, rocuronium, 25 mg, was used to achieve surgical 
paralysis, and neostigmine, 5 mg, and glycopyrrolate, 0.8 
mg, were used for reversal of paralysis. The patient ex-
perienced prolonged paralysis (6-8 hours), necessitating 
admission to the intensive care unit (ICU) for supportive 
care. This unfortunate experience was concerning for the 
patient in the face of the upcoming TURBT.

Although TURBT procedures do not necessitate paral-
ysis, the surgical team responsible for this case expressed 
concern that any motor movement could result in a poor 
outcome because of the location of the tumor; the team 
therefore requested muscle relaxation. The patient was 
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not a candidate for neuraxial anesthesia due to severe 
spinal curvature and verbalization of preference for 
general anesthesia. The anesthesia team’s plan included 
the administration of low-dose rocuronium with the goal 
of maintaining a maximal train-of-four (TOF) count of 2. 
Because full reversal with traditional reversal agents had 
not been achieved in the patient’s previous anesthetic, 
the decision was made to use sugammadex. The team 
discussed the possibility of transfer to the ICU if the su-
gammadex reversal was not successful and prolonged pa-
ralysis occurred. The patient consented to the procedure 
and the anesthetic plan.

Anesthetic induction was performed with fentanyl, 
75 µg; lidocaine, 100 mg; propofol, 220 mg; and ro-
curonium, 20 mg. Succinylcholine was avoided because 
of the patient’s decreased functional status and potential 
for the development of hyperkalemia, despite a case report 
showing the safe use of succinylcholine in patients with 
PPS.3 Administration of rocuronium as the neuromuscu-
lar blocking agent was chosen to allow for a direct com-
parison with the patient’s previous anesthetic in which he 
received it for the cholecystectomy and experienced pro-
longed paralysis. Over the course of the case, the patient 
received an additional 15 mg of rocuronium in 5-mg incre-
ments, maintaining a maximal TOF count of 2 throughout 
the case. Neuromuscular monitoring was maintained by 
use of TOF monitoring of the left orbicularis oculi muscle. 
The case was uneventful, requiring minimal sympathetic 
agents (epinephrine, 20 µg, and ephedrine, 10 mg). The 
patient was also medicated for PONV with ondansetron, 4 
mg, and dexamethasone, 4 mg.

On emergence, sugammadex, 360 mg, was adminis-
tered for reversal of neuromuscular blockade.4,5 Given 
the patient’s demonstrated sensitivity to rocuronium in 
a previous case and with only a TOF count of 1 demon-
strated at the orbicularis oculi, a suboptimal monitoring 
site, the more conservative sugammadex dose of 4 mg/kg 
was chosen. Within 5 minutes a TOF count of 4 without 
fade in response was obtained, and the patient achieved 
adequate tidal volumes with a regular rate in spontane-
ous ventilator mode without assistance. 

The patient was extubated uneventfully in the operat-
ing room and was transferred to the postanesthetic care 
unit. The patient did not experience respiratory distress 
or symptoms of increased work of breathing following 
surgery. The patient later moved to a medical-surgical unit 
for observation and was discharged home the next day.

Discussion
This report describes a successful approach to anesthesia 
in a patient with PPS who experienced prolonged paraly-
sis after a previous anesthetic. Because of a reduction in 
the number of functioning motor neurons in patients 
with PPS, these individuals may have a higher sensitiv-
ity to nondepolarizing neuromuscular blockade agents.6 

Given this patient’s history of prolonged paralysis and 
weakness following prior administration of rocuronium, 
use of this drug raised concerns about recurrence of pa-
ralysis and weakness. Options were limited because of 
the surgical need for muscle relaxation during the cystos-
copy, the patient’s scoliosis, and the patient’s preference 
to have general over neuraxial anesthesia. This patient’s 
previous experience with rocuronium contrasts with an 
earlier report describing the safe use of rocuronium in a 
PPS-affected patient without reversal.7

The authors recognize that a weakness of the described 
technique is the use of the orbicularis oculi muscle for 
TOF monitoring. The current literature indicates that the 
use of TOF monitoring at the adductor pollicis muscle 
is superior to that of the eye muscles, and the Food and 
Drug Administration guidelines for sugammadex dosing 
were approved based on the monitoring of adductor 
pollicis twitches, not orbicularis oculi. In this case, the 
arms were tucked and the wrists were not accessible to 
the clinicians. The neuromuscular blockade was reversed 
with sugammadex before the untucking of the upper 
extremities. Arguably, TOF monitoring at the adductor 
pollicis muscle could have been repeated before extuba-
tion to confirm that the patient indeed demonstrated 
TOF count of 4, without fade. Instead, more subjective 
measures were used including spontaneous regular rate 
and rhythm of ventilation, maintenance of adequate tidal 
volumes, demonstration of purposeful movement, and 
the ability to follow commands. Postoperative monitor-
ing of the patient in the postanesthetic care unit showed 
no residual paralysis.

Sugammadex is a relatively new reversal agent that has 
shown promising results and favorable patient outcomes. 
This drug belongs to a class of selective relaxant binding 
agents known as cyclodextrins, which work by binding 
to the steroidal ring of nondepolarizing muscle relaxants 
and leading to reversal of the neuromuscular blockade. 
Traditional reversal agents such as neostigmine func-
tion as cholinesterase inhibitors, increasing the amount 
of acetylcholine to enable reversing the neuromuscular 
blockade. Due to the pathophysiology of PPS and its 
effect on motor neurons, we hypothesized that reversal 
with sugammadex would be more effective than neostig-
mine for this patient because of the more complete rever-
sal of the residual neuromuscular blockade.5 In fact, the 
excellent clinical outcomes observed following reversal 
with sugammadex represented a substantial improve-
ment over the prior anesthetic outcome for this patient. 
Further research to define the mechanism of reversal of 
neuromuscular blockade would be of benefit for improv-
ing the safety of anesthesia in patients with PPS.

REFERENCES
 1. World Health Organization. Poliomyelitis. Originally accessed Febru-

ary 16, 2019. URL updated August 7, 2020. https://www.who.int/
health-topics/poliomyelitis#tab=tab_1



382 AANA Journal  October 2020  Vol. 88, No. 5 www.aana.com/aanajournalonline

2. Lambert DA, Giannouli E, Schmidt BJ. Postpolio syndrome and anes-
thesia. Anesthesiology. 2005;103(3):638-644.

3. Wernet A, Bougeois B, Merckx P, Paugam-Burtz C, Mantz J. Suc-
cessful use of succinylcholine for cesarean delivery in a patient
with postpolio syndrome. Anesthesiology. 2007;107(4):680-681.
DOI:10.1097/01.anes.0000282006.86008.bc

4. Schaller SJ, Fink H. Sugammadex as a reversal agent for neuromus-
cular block: an evidence-based review. Core Evid. 2013;8:57-67.
DOI:10.2147/CE.S35675

5. Brueckmann B, Sasaki N, Grobara P, et al. Effects of sugammadex
on incidence of postoperative residual neuromuscular blockade: a
randomized, controlled study. Br J Anaesth. 2015;115(5):743-751.
DOI:10.1093/bja/aev104

6. Gyermek L. Increased potency of nondepolarizing muscle relax-
ants after poliomyelitis. J Clin Pharmacol. 1990;30(2):170-173.
DOI:10.1002/j.1552-4604.1990.tb03458.x

7. Tanabe K, Takahashi H, Iida H. Safe use of rocuronium for a post-
polio syndrome patient. J Anesth. 2015;29(2):316. DOI:10.1007/
s00540-014-1906-7

AUTHORS
Victoria E. Marshall, MSN, CRNA, is the GEO-Instructor of Clinical Nurs-
ing at the University of Cincinnati College of Nursing and University of 
Cincinnati Medical Center, Cincinnati, Ohio.

Jessica S. Storey, DNP, CRNA, was enrolled in the University of Cin-
cinnati Nurse Anesthesia Program, University of Cincinnati College of 
Nursing, when this manuscript was written. She now is a nurse anesthetist 
in the Department of Anesthesia at Cincinnati Children’s Hospital Medical 
Center, Cincinnati, Ohio.

Beth A. Clayton, DNP, CRNA, FAAN, is the program director, Uni-
versity of Cincinnati College of Nursing, Nurse Anesthesia Program, and 
University of Cincinnati Medical Center.

Erik H. Zander, MD, is an adjunct associate professor of anesthesiol-
ogy, University of Cincinnati College of Medicine, Cincinnati, Ohio, and 
University of Cincinnati Medical Center.

DISCLOSURES
The authors have declared no financial relationships with any commercial 
entity related to the content of this article. The authors did not discuss 
off-label use within the article.




