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Abstract
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Traumatic brain injuries are the most common cause of paroxysmal sympathetic hyperactivity (PSH), a life-threatening autonomic
dysregulation syndrome. Although PSH was first described in 1929, there remains a paucity of publications on this subject. Here,
we report a case of posttraumatic PSH treated with beta-blockers. Two days after suffering a moderate traumatic brain injury, a
32-year-old man was admitted to our emergency department at a teaching hospital in western Cameroon. The patient experi-
enced 16-minute episodes of hypertension, diaphoresis, and agitation, occurring 3 to 4 times daily. His symptoms resolved after
treatment with oral atenolol 50 mg every 12 hours. Our experience corroborates the effectiveness of beta-blockers in the treat-

ment of posttraumatic PSH.
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Introduction

Paroxysmal sympathetic hyperactivity (PSH) is a syn-
drome of hypertension, lacrimation, tachycardia; dia-
phoresis, and agitation, which was first described by Wilder
Penfield in 1929.[1] Recent studies have shown the absence
of electroencephalographic activity during PSH.[2] These
findings have led to the rejection of the nomenclature sug-
gested by, Penfield, ‘diencephalic seizure, along with other
names proposed thereafter. In 2014, the International Brain
Injury Association agreed onthe name ‘paroxysmal sympa-
thetic hyperactivity’ and established diagnostic criteria.[2]

PSH is secondary to severe acquired brain injury, such
as that associated with traumatic brain injury (TBI), stroke,
tumours, infection, spinal injury, or serotonin syndrome.[3]
The prevalence of PSH varies from 8% to 33% of patients
admitted to intensive care units.[4] Most PSH results from
TBI (79.4%), with 80% associated with moderate to severe
brain injury.[4],[5]

The pathophysiology of PSH is poorly understood,
and the treatment is even less well established. Numerous
drugs have been used alone or in combination—namely,

benzodiazepines, opiates, morphine, gabapentin, baclofen,
and beta-blockers.[6]

Beta-blockers act at the cardiac level to reduce heart
rate, perfusion volume, and mean arterial pressure. This,
in turn, reduces oxygen consumption and lowers the risk
of myocardial infarction. At the nervous level, noncardi-
oselective beta-blockers, due to their lipophilic nature, can
cross the blood-brain barrier and reduce cerebral perfu-
sion, thereby reducing glucose and oxygen consumption.
These effects lower the basal metabolic rate by tempering the
effects of catecholamines.[6]

This article reports on beta-blocker treatment of posttrau-
matic PSH at a teaching hospital in Bangangté, Cameroon.

Case presentation
Patient information

A 32-year-old man was brought to our emergency room with
a headache and scalp wound sustained during a fight. The
patient was hit on the right side of the head with a blunt ob-
ject, causing an initial loss of consciousness lasting approxi-
mately 2 minutes. The patient had no relevant personal or
family medical history.
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Table. Paroxysmal Sympathetic Hyperactivity Assessment Measure?" findings

Clinical Feature Scale (CFS)

0 1 2 3 Score
Heart rate, beats/min 100 100-119 129-139 >140 2
Ef::t';‘ast/:l’:‘ ';ate’ <18 18-23 24-29 230 2
Temperature, °C <37.0 37.0-37.9 38.0-38.9 >39 2
fny::::‘ prassure, 140 140-159 160-179 >180 3
:::::;i:sg GG, Nil Mild Moderate Severe 1
Sweating Nil Mild Moderate Severe 0
Diagnosis Likelihood Tool (DLT)
Score?
1. Clinical features occur simultaneously 1
2. Episodes are paroxysmal 1
3. Sympathetic overactivity to normally nonpainful stimuli 1
4. Features persist >3 consecutive days 1
5. Features persist >2 weeks postinjury 0
6. Features persist despite treatment of differential diagnoses 1
7.>2 episodes daily 1
8. Medication administered to decrease sympathetic features 0
9. Absence of parasympathetic features during episodes 1
10. Absence of the other presumed cause of features 1
11. Antecedent acquired brain injury 1
Total 19
aScored as 1 if present, 0 if absent
Clinical observations Diagnosis

At admission, the patient presented with an altered state
of consciousness, registering a Glasgow Coma Scale score
of 10/15 (eye, 3/4; verbal: 3/5, motor, 4/6). He had elevat-
ed blood pressure (195/88 mmHg), tachycardia (133 beats/
min), tachypnoea (28 breaths/min), and a temperature of
37.8 °C. He also exhibited agitation and diaphoresis.

The patient was admitted to the intensive care unit, and
neuroimaging was ordered. Noncontrast computed tomog-
raphy revealed no abnormalities.

Standard neurointensive care was administered. Howev-
er, the patient experienced 16-minute episodes of agitation
and diaphoresis, accompanied by elevated blood pressure,
temperature, heart rate, and respiratory rate. These episodes
occurred every 6 to 8 hours and persisted for 2 days, suggest-
ing the possibility of PSH.

The diagnosis was confirmed using the Paroxysmal Sympa-
thetic Hyperactivity Assessment Measure (PSH-AM) scor-
ing tool.[2],[3] The PSH-AM has 2 components: the CFS
(Clinical Feature Scale), which assesses the severity of clini-
cal symptoms, and the DLT (Diagnosis Likelihood Tool),
which assesses the probability of PSH based on the presence
and frequency of symptoms.[3] As there are no confirmatory
laboratory or imaging techniques for PSH, the PSH-AM is
the only available diagnostic tool.[2] Our patient’s PSH-AM
score was 19 (Table).

Treatment and follow-up

The patient received oral atenolol (50 mg every 12 hours).
The results were almost immediate (Figure). The patient did
not experience further episodes until the tenth day of admis-
sion, when treatment was discontinued.
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Figure. Core body temperature, pulse rate, respiratory rate, and systolic blood pressure during paroxysmal sympathetic

Discussion

Beta-blockers are widely used in the treatment of PSH; either
alone or in combination with other agents.[6] We achieved
rapid symptom resolution for our patient.by administering
50 mg of oral atenolol every 12 hours over 10:days.

Cotton et al.[7] found that patients with. TBI who re-
ceived beta-blockers for 22 days had a significantly lower
mortality rate than thosé who did not receive beta-blockers.
Schroeppel et al.[8] had similar findings. In a large prospec-
tive, multicentre study in the United States and Canada, head
trauma patients'who were treated with beta-blockers had a
significantly lower 30-day mortality rate than those who did
not receive beta-blockers.[9] In these 3 studies,[7]-[9] TBI
patients treated with beta-blockers had significantly longer
hospitalizations than those who did not receive beta-block-
ers; Schroeppel et al.[8] additionally found that propranolol
administration was specifically associated with longer hospi-
tal stays than treatment with other beta-blockers.

Compared with other beta-blockers, noncardioselective
agents, such as propranolol, could be more effective in TBI
treatment due to their lipophilic nature, which enables them
to cross the blood-brain barrier.[8] In the previously refer-
enced study by Schroeppel et al.,[8] the mortality rate associ-
ated with propranolol treatment was significantly lower than
that associated with other beta-blockers. A randomized,
double-blind trial found that TBI patients with posttrau-
matic PSH who underwent a 7-day propranolol treatment
regimen had significantly lower catecholamine levels and

higher Glasgow Coma Scale scores than those who received
placebo treatment.[10] In Iran, researchers determined a
significantly lower in-hospital mortality rate among TBI pa-
tients treated with propranolol (20 mg orally every 12 hours
up to 10 days or until discharge) relative to untreated indi-
viduals.[11] Other trialled propranolol treatment regimens
for patients with TBI have included 1 mg intravenously every
6 hours[10],[12] and an initial oral dose of 20 mg 3 times
daily adjusted to maintain a target heart rate of <100 beats
per minute with increments up to a daily maximum of 640
mg.[13] The optimal dosage remains to be established.[9]

Notably, atenolol has been associated with reduced car-
diac morbidity in TBI patients treated with 10 mg intrave-
nously every 6 hours for 3 days, followed by oral administra-
tion of 100 mg daily for 4 days.[14]

PSH is an anxiety-inducing condition for patients and
their families. The symptoms are dramatic, frequent, and
unpredictable. In our case, the patient and his family were
understandably worried about the potential permanence of
PSH, a concern not alleviated by the current lack of a com-
prehensive understanding of its pathophysiology. While
reassured by the patient’s response to treatment, they un-
derstandably remained fearful of future episodes. This un-
derscores the ongoing need for further research into the
mechanisms underlying PSH and the development of regi-
mented management strategies. Enhancing our comprehen-
sion of this condition will equip healthcare providers with
reliable approaches to treatment, as well as provide clarity
and comfort to those affected.

[PAGE NUMBERS NOT FOR CITATION PURPOSES]

journal.cosecsa.org

EAST and CENTRAL AFRICAN Journal of Surgery | UNCORRECTED PROOF | IN PRESS 3


http://journal.cosecsa.org/
http://journal.cosecsa.org/

Beta-blockers for posttraumatic PSH in Cameroon

Case Report

References

1.

4

Penfield W. Diencephalic autonomic epilepsy. Arch Neurol
Psychiatry. 1929;22(2):358-374. doi:10.1001/archneurpsyc.1929.
02220020174010 [View Article]

Baguley I, Perkes IE, Fernandez-Ortega JF, Rabinstein AA,

Dolce G, Hendricks HT; Consensus Working Group. Paroxysmal
sympathetic hyperactivity after acquired brain injury: consensus
on conceptual definition, nomenclature, and diagnostic criteria. J
Neurotrauma. 2014;31(17):1515-1520. doi:10.1089/neu.2013.3301
[View Article] [PubMed]

Zheng RZ, Lei ZQ, Yang RZ, Huang GH, Zhang GM. Identification
and management of paroxysmal sympathetic hyperactivity after
traumatic brain injury. Front Neurol. 2020;11:81. doi:10.3389/
fneur.2020.00081 [View Article] [PubMed]

Thomas A, Greenwald BD. Paroxysmal sympathetic
hyperactivity and clinical considerations for patients with
acquired brain injuries: a narrative review. Am J Phys Med
Rehabil. 2019;98(1):65-72. doi:10.1097/PHM.0000000000000990
[View Article] [PubMed]

Choi HA, Jeon SB, Samuel S, Allison T, Lee K. Paroxysmal
sympathetic hyperactivity after acute brain injury. Curr Neurol
Neurosci Rep. 2013;13(8):370. doi:10.1007/511910-013-0370-3
[View Article] [PubMed]

Nguembu S, Meloni M, Endalle G, et al. Paroxysmal sympathetic
hyperactivity in moderate-to-severe traumatic brain injury

and the role of beta-blockers: a scoping review. Emerg

Med Int. 2021;2021:5589239. doi:10.1155/2021/5589239

[View Article] [PubMed]

Cotton BA, Snodgrass KB, Fleming SB, et al. Beta-blocker
exposure is associated with improved survival after severe
traumatic brain injury. J Trauma. 2007;62(1):26-35. doi:10.1097/
TA.0b013e31802d02d0 [View Article] [PubMed]

Schroeppel TJ, Sharpe JP, Magnotti LJ, et al. Traumatic brain injury.
and B-blockers: not all drugs are created equal. J Trauma Acute
Care Surg. 2014;76(2):504-509. doi:10.1097/TA.0000000000000 104
[View Article] [PubMed]

Ley EJ, Leonard SD, Barmparas G, et al. Beta blockers in critically
ill patients with traumatic brain injury: results from a multicenter,
prospective, observational American Association for the Surgery
of Trauma study. J Trauma Acute Care Surg. 2018;84(2):234-244.
doi:10.1097/TA.0000000000001747 [View Article] [PubMed]

10. Ammar MA, Hussein NS. Using propranolol in traumatic brain
injury to reduce sympathetic storm phenomenon: a prospective
randomized clinical trial. SaudiJ Anaesth. 2018;12(4):514-520.
doi:10.4103/sja.SJA_33_18 [View Article] [PubMed]

. KhaliliH, AhI R, Paydar S, et al. Beta-blocker therapy in severe
traumatic brain injury: a prospective randomized controlled trial.
World J Surg. 2020;44(6):1844-1853. doi:10.1007/500268-020-
05391-8 [View Article] [PubMed]

12. Ko A, Harada MY, Barmparas G, et al. Early propranolol after
traumatic brain injury is associated with lower mortality. J
Trauma Acute Care Surg. 2016;80(4):637-642. doi:10.1097/
TA.0000000000000959 [View Article] [PubMed]

. Schroeppel TJ, Sharpe JP, Shahan CP, et al. Beta-adrenergic
blockade for attenuation of catecholamine surge after traumatic
brain injury: a randomized pilot trial. Trauma Surg Acute Care
Open. 2019;4(1):e000307. doi:10.1136/tsaco-2019-000307
[View Article] [PubMed]

14. Cruickshank JM, Neil-Dwyer G, Degaute JP, et al. Reduction
of stress/catecholamine-induced cardiac necrosis by beta
1-selective blockade. Lancet. 1987,2(8559):585-589. doi:10.1016/
s0140-6736(87)92984-9 [View Article] [PubMed]

w

Peer reviewed
Competing interests: None declared

Received: 7 Jul 2022+ Revised: 17 Feb 2023
Accepted: 16 Sep 2023 - Published: 29 Apr 2024

Cite this article as: Nguembu S, Kanmounye US. Beta-blockers in the
management of posttraumatic paroxysmal sympathetic hyperactivity: a case
report from western Cameroon. East Cent Afr J Surg. Published online April 29,
2024. doi:10.4314/ecajs.v28i3.6

© S. Nguembu & U.S. Kanmounye. This is an open-access article distributed
under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are properly cited. To view a copy of the license, visit
http://creativecommons.org/licenses/by/4.0/.

[PAGE NUMBERS NOT FOR CITATION PURPOSES]

EAST and CENTRAL AFRICAN Journal of Surgery | UNCORRECTED PROOF | IN PRESS

journal.cosecsa.org


http://journal.cosecsa.org/
http://journal.cosecsa.org/
https://doi.org/10.1001/archneurpsyc.1929.02220020174010
https://doi.org/10.1089/neu.2013.3301
https://pubmed.ncbi.nlm.nih.gov/24731076/
https://doi.org/10.3389/fneur.2020.00081
https://pubmed.ncbi.nlm.nih.gov/32161563/
https://doi.org/10.1097/phm.0000000000000990
https://pubmed.ncbi.nlm.nih.gov/29939858/
https://doi.org/10.1007/s11910-013-0370-3
https://pubmed.ncbi.nlm.nih.gov/23780802/
https://doi.org/10.1155/2021/5589239
https://pubmed.ncbi.nlm.nih.gov/34545310/
https://doi.org/10.1097/ta.0b013e31802d02d0
https://pubmed.ncbi.nlm.nih.gov/17215730/
https://doi.org/10.1097/ta.0000000000000104
https://pubmed.ncbi.nlm.nih.gov/24458058/
https://doi.org/10.1097/ta.0000000000001747
https://pubmed.ncbi.nlm.nih.gov/29251711/
https://doi.org/10.4314/ecajs.v28i3.6
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.4103/sja.sja_33_18
https://pubmed.ncbi.nlm.nih.gov/30429730/
https://doi.org/10.1007/s00268-020-05391-8
https://pubmed.ncbi.nlm.nih.gov/32002583/
https://doi.org/10.1097/ta.0000000000000959
https://pubmed.ncbi.nlm.nih.gov/26808028/
https://doi.org/10.1136%2Ftsaco-2019-000307
https://pubmed.ncbi.nlm.nih.gov/31467982/
https://doi.org/10.1016/s0140-6736(87)92984-9
https://pubmed.ncbi.nlm.nih.gov/2887885/

