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Introduction
�e pathophysiology of sympathetic storming has been re�ned 

since it was originally described in 1929, and it was initially thought to 
be resulted from epileptic discharges from thalamic nuclei. However, 
based on EEG studies and the current model, it is recognized that 
the interruption of autonomic pathways results in an imbalance 
between sympathetic and parasympathetic nervous systems, which 
leads to PSS. �ere is no clear pattern of injury that increases the 
likelihood of sympathetic hyperactivity. However, it is more common 
in patients with di�use axonal injury. Sympathetic storming occurs 
most frequently in patients with traumatic brain injury. However, this 
unique phenomenon has also been associated with hypoxic injury, 
brain tumors and hydrocephalous [1]. Although excessive release 
of catecholamine and increased sympathetic activities resulting in 
cardiac and pulmonary manifestations have been well reported in 
subarachnoid haemorrhage, for example, myocardial infarction 
and hypertension, there was no report with speci�c description of 
paroxysmal sympathetic storming in spontaneous SAH found a�er 
extensive literature search. Here, we report a case in which a patient 
developed prolonged sympathetic storming a�er a spontaneous 
subarachnoid hemorrhage secondary to a posterior communicating 
aneurysm rupture [2]. An urgent ventriculostomy was performed 
as well as craniotomy with posterior aneurysmal clipping. Despite 
Nimodipine for vasospasm prevention, the patient developed episodes 
of vessel spasms and increased intracranial pressure. Due to these 
complications, the patient was placed on a hypothermic protocol with 
paralytics. Mannitol and 3% sodium chloride were started for ICP 
elevation. Levetiracetam was added for seizure prophylaxis [3]. A�er 
his ICP was normalized, the patient was weaned o� all paralytics and 
rewarmed from the hypothermia protocol on day 16 of hospitalization. 
Overnight on day 16 of hospitalization, however, the patient developed 
acute onset of episodic tachycardia up to 200, hypertension with 
SBP up to 220, increased respiratory rate into the mid 30’s, and 
hyperthermia with a temperature of 101 F. Meanwhile, he had severe 
diaphoresis, tremor, and spontaneous extensor posturing. All of this 
occurred with a normal ICP and no change in gag re�ex or pupil size. 
�e clinical episodes were consistent with sympathetic storming. He 
was given Labetalol IV 10 mg twice, and his tachycardia, hypertension, 
posturing, and tremor quickly resolved within several minutes while 
his hyperthermia and diaphoresis improved gradually [4]. �is rapid 
response to Labetalol treatment con�rmed a diagnosis of sympathetic 
storm. �ere was no evidence indicating possible acute onset infection, 
hyperthyroidism, pheochromocytoma, or hypercortisolism. Despite 
this initial treatment, similar episodes recurred with frequency of 3–6 
episodes/day with His storming symptoms completely resolved on 
day 46 of his hospitalization. Although not fully oriented, the patient 
resumed normal spontaneous movement of extremity and eye opening 
with the ability of simple command following. His Bromocriptine and 
Propranolol were then switched to PRN and later discontinued. He was 
then discharged to nursing facility with 24-hour care [5]. Although the 
general clinical presentation of paroxysmal sympathetic storming has 
been well recognized for nearly a century, the syndrome has not been 

described in a non-traumatic subarachnoid haemorrhage [6]. Most 
well recognized cases of sympathetic storming have been identi�ed 
in patients who have su�ered traumatic brain injury, brain tumors, 
aqueductal stenosis, or cardiac arrest. Subarachnoid hemorrhage 
is associated with signi�cant catecholamine elevation and marked 
sympathetic activation, which has been linked to cardiopulmonary 
complication other than PSS, such as neurogenic stress cardiomyopathy, 
arrhythmias, neurogenic pulmonary edema, and neurogenic myocardial 
injury. While numerous studies have described the above conditions in 
SAH, in our extensive electronic literature search for English-language 
articles on neurological and cardiopulmonary complications of SAH 
up to date, no original article was found reporting the direct association 
of paroxysmal sympathetic storming with spontaneous SAH [7]. �is 
paper presents the description of PSS caused by spontaneous SAH with 
a prolonged hospital course that involved comprehensive management 
of this syndrome.  It is essential to distinguish PSS from sympathetic 
activation-induced cardiopulmonary e�ects, as their manifestation, 
mechanism, and treatment are di�erent [8]. While hypertension and 
cardiac injury are relative common complications of SAH and are 
a result of catecholamine elevation, PSS is rare and manifested as 
episodic tachycardia, hypertension, tachypnea, hyperthermia, dystonia, 
posturing, and diaphoresis in cycles. Instead of simple sympathetic 
activation, PSS is thought to be caused by the imbalance between 
sympathetic and parasympathetic nervous systems. �e mechanism 
contributing to its paroxysmal nature is not clear although certain 
external noxious stimuli may act as triggering factors. As in this case, 
the initial vasospasm and transiently increased ICP may be triggering 
factor and the signs of PSS might have been masked by hypothermia 
initially as storming symptoms started right a�er rewarming, days 
a�er his ICP was normalized [9]. In this case, although PSS symptoms 
promptly responded to non-selective 𝛽-blocker Labetalol upon onset, 
the episodic relapses did not dissipate till scheduled Propranolol 
and Bromocriptine were started in addition to sedative agents and 
the external stimuli including vital and neurologic checks were 
minimized to medical necessity. �erefore, we think that the scheduled 
Bromocriptine and Propranolol are much more e�ective in inducing 
complete resolution of PSS symptoms. �is patient’s sympathetic 
storming did not start until he was weaned from the hypothermia 
protocol, this frequent association between PSS and rewarming as 
well as weaning of sedatives and paralytics has been well reported. 

*Corresponding author:



Citation: Francesco S (2023) Prolonged Sympathetic Storming Caused by Spontaneous Subarachnoid Haemorrhage. J Pain Relief 12: 521.

Page 2 of 2

Volume 12 • Issue 6 • 1000521J Pain Relief, an open access journal

�is raised question for potential prophylaxis of PSS in these high-risk 
patients with medication that has minimal e�ect on hemodynamics 
such as scheduled Bromocriptine [10]. �e potential prevention of PSS 
in critically ill patients may signi�cantly reduce related complications, 
increase their survival, and shorten their ICU stay.  

Acknowledgement

None

Conflict of Interest

None

References 
��� 5DHGHU�-��'DKO�9��������Clinical application of glucocorticoids, antineuropathics, 

and other analgesic adjuvants for acute pain management��&83�8.���������� 

��� 7URXW�..��������The neuromatrix theory of pain: implications for selected non-
SKDUPDFRORJLF� PHWKRGV� RI� SDLQ� UHOLHI� IRU� ODERU�� -� 0LGZLIHU\� :RP� +HDO� 86�
����������� 

��� &RKHQ� 63�� 0DR� -� ������� Neuropathic pain: mechanisms and their clinical 
implications��%0-�8.��������� 

��� MHOOR� 5'�� 'LFNHQVRQ� $+� ������� Spinal cord mechanisms of pain�� %-$� 86�
����������

��� %OLGGDO�+��5RVHW]VN\�$��6FKOLFKWLQJ�3��:HLGQHU�06��$QGHUVHQ�/$��HW�DO���������
$� UDQGRPL]HG�� SODFHER�FRQWUROOHG�� FURVV�RYHU� VWXG\� RI� JLQJHU� H[WUDFWV� DQG�
LEXSURIHQ�LQ�RVWHRDUWKULWLV��2VWHRDUWKU�&DUWLO�(8���������

��� 0DURRQ�-&��%RVW�-:��%RUGHQ�0.��/RUHQ]�.0��5RVV�1$��HW�DO���������Natural 
DQWL�LQÀDPPDWRU\�DJHQWV�IRU�SDLQ�UHOLHI�LQ�DWKOHWHV��1HXURVXUJ�)RFXV�86������
����

��� �.DKQ�/+��������&RQIURQWLQJ�]RRQRVHV��OLQNLQJ�KXPDQ�DQG�YHWHULQDU\�PHGLFLQH��
(PHUJ�,QIHFW�'LV�86�������������

��� %LGDLVHH�6��0DFSKHUVRQ�&1/��������=RRQRVHV�DQG�RQH�KHDOWK��D�UHYLHZ�RI�WKH�
literature��-�3DUDVLWRO���������� 

��� &RRSHU�*6��3DUNV�&*��������Occupational and environmental exposures as 
ULVN�IDFWRUV�IRU�V\VWHPLF�OXSXV�HU\WKHPDWRVXV��&XUU�5KHXPDWRO�5HS�(8�������
���� 

����%DUEKDL\D� 0�� &RVWHQEDGHU� .+� ������� Environmental exposures and the 
development of systemic lupus erythematosus�� &XUU� 2SLQ� 5KHXPDWRO� 86�
�����������

https://www.cambridge.org/core/books/acute-pain-management/clinical-application-of-glucocorticoids-antineuropathics-and-other-analgesic-adjuvants-for-acute-pain-management/CF5C85D63BC9ECD6AF0A4A9D0235803A
https://www.cambridge.org/core/books/acute-pain-management/clinical-application-of-glucocorticoids-antineuropathics-and-other-analgesic-adjuvants-for-acute-pain-management/CF5C85D63BC9ECD6AF0A4A9D0235803A
https://www.sciencedirect.com/science/article/abs/pii/S1526952304003575
https://www.sciencedirect.com/science/article/abs/pii/S1526952304003575
https://www.bmj.com/content/348/bmj.f7656.abstract
https://www.bmj.com/content/348/bmj.f7656.abstract
https://academic.oup.com/bja/article/101/1/8/355458?login=true
https://www.sciencedirect.com/science/article/pii/S1063458499902649/pdf?md5=e03c3efdb44644e0f143b91b2cf05f61&pid=1-s2.0-S1063458499902649-main.pdf
https://www.sciencedirect.com/science/article/pii/S1063458499902649/pdf?md5=e03c3efdb44644e0f143b91b2cf05f61&pid=1-s2.0-S1063458499902649-main.pdf
https://thejns.org/downloadpdf/journals/neurosurg-focus/21/4/foc.2006.21.4.12.pdf
https://thejns.org/downloadpdf/journals/neurosurg-focus/21/4/foc.2006.21.4.12.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/pmc3294691/
https://www.hindawi.com/journals/jpr/2014/874345/
https://www.hindawi.com/journals/jpr/2014/874345/
https://link.springer.com/article/10.1007/s11926-004-0011-6
https://link.springer.com/article/10.1007/s11926-004-0011-6
https://www.researchgate.net/publication/305338268_Environmental_exposures_and_the_development_of_systemic_lupus_erythematosus
https://www.researchgate.net/publication/305338268_Environmental_exposures_and_the_development_of_systemic_lupus_erythematosus

	Title
	Corresponding Author

