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Abstract
Introduction: Guillain-Barré syndrome is an acute demyelinating disorder of the peripheral
nervous system that results from an aberrant immune response directed at peripheral nerves.
Autonomic abnormalities in Guillain-Barré syndrome are usually transient and reversible. We
present a case of Guillain-Barré syndrome requiring a permanent pacemaker in view of persistent
symptomatic bradyarrhythmia.

Case Presentation: An 18-year-old Caucasian female presented with bilateral lower limb
paraesthesias followed by bilateral progressive leg weakness and difficulty in walking. She reported
an episode of an upper respiratory tract infection 3 weeks prior to the onset of her neurological
symptoms. Diagnosis of Guillain-Barré syndrome was considered and a lumbar puncture was
performed. Cerebrospinal fluid revealed albuminocytologic dissociation (increased protein but
normal white blood cell count) suggestive of Guillain-Barré syndrome and hence an intravenous
immunoglobulin G infusion was started. Within 48 hours, she progressed to complete flaccid
quadriparesis with involvement of respiratory muscles requiring mechanical ventilatory support.
Whist in the intensive care unit, she developed multiple episodes of bradycardia and asystole
requiring a temporary pacemaker. In view of the persistent requirement for the temporary
pacemaker for more than 5 days, she received a permanent pacemaker. She returned for follow-
up three months after discharge with an intermittent need for ventricular pacing.

Conclusion: Guillain-Barré syndrome can result in permanent damage to the cardiac conduction
system. Patients with multiple episodes of bradycardia and asystole in the setting of Guillain-Barré
syndrome should be evaluated and considered as potential candidates for permanent pacemaker
implantation.

Introduction
Autonomic neuropathy is an important complication of
Guillain-Barré syndrome (GBS), seen in about 60% cases.
It is common in young adults, presents with more severe

syndromes, and accounts for the mortality in severely
affected individuals. Cardiac autonomic impairment in
GBS includes labile hypertension, orthostatic hypoten-
sion, and a wide range of cardiac arrhythmias including
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sinus tachycardia, serious bradyarrhythmias and asystole.
These manifestations occur primarily from either an
under activity or an excessive activity of the sympathetic or
parasympathetic pathways. We report a case of Guillain-
Barré syndrome requiring permanent pacemaker for
severe bradycardia.

Case Presentation
An 18-year-old Caucasian female presented with bilateral
lower limb paraesthesias followed by increasing leg weak-
ness and difficulty in walking over a period of 2 days. She
reported an episode of an upper respiratory tract infection
3 weeks prior to the onset of her neurological symptoms.
Past, personal and social history was unremarkable. Clin-
ical examination revealed decreased muscle strength in all
extremities associated with hypotonia and areflexia.

A diagnosis of Guillain-Barré Syndrome (GBS) was con-
sidered and a lumbar puncture was performed. Cerebros-
pinal fluid (CSF) revealed albuminocytologic dissociation
(elevated protein with normal white blood cell count in
CSF) suggestive of GBS. She was started on intravenous
immunoglobulin G, but within 48 hours, she progressed
to complete flaccid quadriparesis with involvement of res-
piratory muscles and required mechanical ventilatory
support.

On day 12, a cardiac electrophysiology consultation was
requested for bradycardia and multiple episodes of asys-
tole. These episodes occurred spontaneously, unrelated to
tracheobronchial suctioning, blood drawing or any other
intervention. The longest observed pause was 12 seconds.
Electrolyte profile was normal and oxygenation was satis-
factory. The result of her 12-lead ECG is shown in Figure
1.

In view of the multiple episodes of bradycardia and asys-
tole the decision was made to insert a pacemaker. The
patient initially received a temporary pacemaker. How-
ever, due to an anticipated prolonged clinical course and
the potential for recurrent bradycardia and asystole, an
INSIGNIA Ultra DR dual chamber permanent pacemaker
was implanted after 5 days. The pacemaker was initially
programmed to VVI mode at 40 beats per minute to pre-
vent pacing as much as possible. The pacemaker mode
was switched to DDDR at the time of discharge because of
lack of spontaneous sinus node activity. A paced rhythm
was present 18 days post implant, suggesting occurrence
of intermittent bradycardia.

The patient returned to our office for a routine pacemaker
check 3 months after implantation. The pacemaker check
revealed that she was in paced rhythm for most of the time

A 12-lead ECG showing a 4.2 second pauseFigure 1
A 12-lead ECG showing a 4.2 second pause.
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in this period. Seventy percent was atrial paced ventricular
sensed rhythm with a set lower rate of 40 beats per min.
Twenty percent was atrial paced ventricular paced rhythm
with a set AV delay of 220 msec. Only for ten percent of
the time was she in atrial sensed ventricular sensed
rhythm. This may indicate prolonged influence on the
autonomic tone even after complete somatic recovery and
likely justifies the need for a permanent pacemaker. As far
as choice of pacemaker mode is concerned, our patient
received a DDDR mode. However, as the 3 month follow
up interrogation showed ventricular pacing of <40%, a
Managed Ventricular Pacing or the AAIsafeR would have
also been a good pacemaker mode option in retrospect.

Discussion
Guillain-Barré Syndrome (GBS) is an acute demyelinating
disorder of the peripheral nervous system that results
from an aberrant immune response directed at peripheral
nerves. Average annual incidence is 1.7 per 100,000 [1]. A
typical GBS patient presents with rapidly ascending sym-
metrical weakness, which may progress to respiratory fail-
ure in 30% of patients [2].

Autonomic dysfunction has been described in GBS and
was noted in as many as 66% of patients in one study [3].
Pathologic studies of the autonomic nervous system in
GBS may demonstrate edema and inflammation of auto-
nomic ganglia and destruction of peripheral ganglion
cells. Chromatolysis, mononuclear cell infiltration, and
nodules of Nageotte can be found within sympathetic
ganglia [4]. Autoantibodies against gangliosides are often
present, such as with anti-GM1 antibodies. Clinical man-
ifestations of dysautonomia can range from seemingly
innocuous profuse perspiration to life threatening
arrhythmias. Sir William Osler described a patient with
GBS who died of "paralysis of the heart" [5]. Autonomic
disturbance most commonly presents as sinus tachycar-
dia, labile hypertension and postural hypotension. How-
ever, sinus bradycardia, asystole, supraventricular
tachycardia, junctional tachycardia and ventricular tachy-
cardia have also been reported. The risk of dysautonomia
is higher in patients with quadriplegia, respiratory failure
or bulbar involvement [6]. Recent studies have indicated
that serious bradyarrhythmias were observed even in less
severely affected patients [7].

Bradyarrhythmias occur in up to 50% of patients with
severe GBS and are due to parasympathetic overactivity
[8]. Episodes of sinus arrest can happen during endotra-
cheal suctioning in patients on ventilators, but can also
happen spontaneously (as in our patient). It results from
a malfunction of afferent baroreceptor reflex. Ropper et al
[9] postulated that afferent baroreflex failure causes labile
blood pressure and release of sympathetic efferents lead-
ing to catecholamine excess. This, in turn, sensitizes left

ventricular stretch receptors and other nociceptors causing
a compensatory reflex bradycardia. Manifestations of
both sympathetic and parasympathetic excess may be
seen in the same patient.

Parasympathetic overactivity may be intermittent, may
cause serious bradyarrhythmias ranging from bradycardia
to asystole, and may account for a significant number of
deaths in GBS patients [4]. It is commonly believed that
marked bradyarrhythmias occur only in severely affected
patients, especially in patients requiring mechanical ven-
tilation [10,11]. However, they have also been reported in
less critically ill patients who do not require mechanical
ventilation [12]. Flachenecker et al have described the eye-
ball pressure test and the 24-hour heart rate power spec-
trum for predicting which patients with GBS will develop
clinically significant bradycardia[12,13].

Review of the literature regarding management of brad-
yarrhythmias associated with GBS shows a lack of uni-
form opinion. The treatment approach has ranged from
the use of isoproterenol and atropine, to insertion of a
temporary or permanent pacemaker [14,15].

Conclusion
Bradyarrhythmias and asystole can be a complicating fac-
tor in GBS with autonomic involvement, requiring careful
monitoring in the ICU setting. Physicians should be vigi-
lant about the presence of these abnormalities in patients
with GBS. Early involvement of an electrophysiology team
in the care of such patients is important. A permanent
pacemaker may be a reasonable intervention if a pro-
tracted recovery is expected.
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GBS: Guillain-Barré Syndrome; ECG: electrocardiogram;
PPM: permanent pacemaker; VVI: single lead pacemaker
in the ventricle that is set at a fixed rate: it is inhibited by
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DDDR: dual chamber rate adaptive pacemaker; AAIsafeR:
a pacemaker mode to prevent unnecessary ventricular pac-
ing

Consent
Written informed consent was obtained from the patient
for publication of this case report and accompanying
images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Authors' contributions
MBP and SRP participated in the collection of data and
patient care. SKG and KP in the preparation of the manu-
Page 3 of 4
(page number not for citation purposes)



Journal of Medical Case Reports 2009, 3:5 http://www.jmedicalcasereports.com/content/3/1/5
Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

script. VK provided collection of data and editing of the
manuscript, RKT participated in patient care, final revi-
sion of the manuscript and guidance. All authors read and
approved the final manuscript

Acknowledgements
We would like to thank the patient and her family for giving us permission 
to publish this case report.

References
1. Asbury AK: Diagnostic considerations in Guillain-Barre syn-

drome.  Ann Neurol 1981, 9(Suppl):1-5.
2. Ropper AH: The Guillain-Barre syndrome.  N Engl J Med 1992,

326(17):1130-1136.
3. Singh NK, Jaiswal AK, Misra S, Srivastava PK: Assessment of auto-

nomic dysfunction in Guillain-Barre syndrome and its prog-
nostic implications.  Acta Neurol Scand 1987, 75(2):101-105.

4. Zochodne DW: Autonomic involvement in Guillain-Barre syn-
drome: a review.  Muscle Nerve 1994, 17(10):1145-1155.

5. Osler W: The principles and practice of Medicine.  New York.
Appleton-Century-Crofts; 1899. 

6. Pfeiffer G, Schiller B, Kruse J, Netzer J: Indicators of dysautono-
mia in severe Guillain-Barre syndrome.  J Neurol 1999,
246(11):1015-1022.

7. Flachenecker P, Toyka KV, Reiners K: Cardiac arrhythmias in
Guillain-Barre syndrome. An overview of the diagnosis of a
rare but potentially life-threatening complication.  Nervenarzt
2001, 72(8):610-617.

8. Greenland P, Griggs RC: Arrhythmic complications in the Guil-
lain-Barre syndrome.  Arch Intern Med 1980, 140(8):1053-1055.

9. Ropper AH, Wijdicks EF: Blood pressure fluctuations in the dys-
autonomia of Guillain-Barre syndrome.  Arch Neurol 1990,
47(6):706-708.

10. Raphael JC, Masson C, Morice V, Brunel D, Gajdos P, Barois A, Gou-
lon M: The Landry-Guillain-Barre syndrome. Study of prog-
nostic factors in 223 cases.  Rev Neurol (Paris) 1986, 142(6–
7):613-624.

11. Winer JB, Hughes RA: Identification of patients at risk of
arrhythmia in the Guillain-Barre syndrome.  Q J Med 1988,
68(257):735-739.

12. Flachenecker P, Mullges W, Wermuth P, Hartung HP, Reiners K: Eye-
ball pressure testing in the evaluation of serious bradyar-
rhythmias in Guillain-Barre syndrome.  Neurology 1996,
47(1):102-108.

13. Flachenecker P, Lem K, Mullges W, Reiners K: Detection of serious
bradyarrhythmias in Guillain-Barre syndrome: sensitivity
and specificity of the 24-hour heart rate power spectrum.
Clin Auton Res 2000, 10(4):185-191.

14. Frison JC: Heart rate variations in the Guillain-Barre syn-
drome.  Br Med J 1980, 281(6255):1641-1642.

15. Emmons PR, Blume WT, DuShane JW: Cardiac monitoring and
demand pacemaker in Guillain-Barre syndrome.  Arch Neurol
1975, 32(1):59-61.
Page 4 of 4
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7224610
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7224610
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1552914
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3577674
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3577674
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3577674
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7935521
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7935521
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10631632
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10631632
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11519201
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11519201
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11519201
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7396609
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7396609
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2346398
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2346398
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3797932
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3797932
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3256902
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3256902
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8710061
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8710061
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8710061
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11029015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11029015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7448556
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7448556
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1115664
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1115664
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Introduction
	Case Presentation
	Conclusion

	Introduction
	Case Presentation
	Discussion
	Conclusion
	Abbreviations
	Consent
	Competing interests
	Authors' contributions
	Acknowledgements
	References

