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Dear editors
Traumatic brain injury (TBI) is classified as mild, mod-

erate, or severe, and mild TBI accounts for 70–90% of all 
TBI [1]. Tachycardia following TBI is a sign of paroxysmal 
sympathetic hyperactivity (PSH), which consists of fever, 
hypertension (systolic blood pressure > 160 mmHg), tachyp-
nea (respiratory rate > 30 breaths/minute), excessive diapho-
resis, and extensor posturing or severe dystonia [2, 3]. PSH 
has been reported mainly in patients with severe TBI and 
diffuse axonal injury [4–6]. However, very little has been 
reported on PSH in mild TBI. In this case report, we report 
on a patient who displayed tachycardia following mild TBI.

A 25-year-old male patient suffered head trauma result-
ing from a motor vehicle accident. While he was riding 
downslope on a bicycle, he collided with a bus and fell 
to the ground. He reported that he lost consciousness for 
approximately several minutes after the fall and experienced 
post-traumatic amnesia for approximately one hour. The 
patient’s Glasgow Coma Scale score was 15 when he arrived 
at the hospital. Conventional brain MRI did not detect any 
abnormality (Fig. 1a). Following the accident, he began to 
experience tachycardia. During tachycardia, his pulse rate 
has increased to a maximum of 171 beats/minute, and his 
systolic blood pressure has reached 140 ~ 155 mmHg. He 
reported that the tachycardia was aggravated with postural 
change (from lying to standing) and running. When he vis-
ited the cardiology department of a university hospital at 

three weeks after onset, his pulse rate was 115 beats/minute 
on electrocardiography (Fig. 1b). The echocardiography and 
cardiac enzyme studies (troponin I: 0.01 ng/ml (0 ~ 0.04), 
and CK-MB: 2 ng/ml (0.6 ~ 6.3) did not show any abnormal-
ity. Moreover, he had no history of cardiac disease, medi-
cal or neurological conditions, or previous TBI. He also 
reported no family history of cardiac disease. He provided 
signed, informed consent to participate in this study, and 
the study protocol was approved by the institutional review 
board of our university hospital.

In this case report, we report on a patient who showed 
tachycardia (maximum heart rate recorded was 171 beats/
minute) and mild hypertension following a fall resulting in 
mild TBI. Although tachycardia is the only sign correspond-
ing to the criteria of PSH, the presence of tachycardia and 
mild hypertension in this patient were considered signs of 
sympathetic hyperactivity following brain injury due to head 
trauma [2].

The pathophysiological mechanisms of PSH remain 
unclear. However, two main mechanisms have been sug-
gested: (1) simple disconnection of cortical inhibitory cent-
ers such as the insula and cingulate cortex to the brain areas 
which are responsible for supraspinal control of sympathetic 
tone (hypothalamus, diencephalon, and brainstem), (2) the 
excitatory:inhibitory ratio model; paroxysms are driven 
by abnormal processing of afferent stimuli within the spi-
nal cord following disconnection of descending inhibitory 
pathways [7–9]. Although the patient’s conventional brain 
MRI results did not reveal any abnormality, we speculate 
that TBI, which cannot be detected on conventional brain 
MRI, might be the plausible pathophysiologic mechanism 
of tachycardia in this patient [8].

In conclusion, we describe a patient who showed tachy-
cardia following mild TBI. To our knowledge, this patient 
is the first reported case of tachycardia following mild 
TBI. Further studies involving a larger number of sub-
jects showing signs of sympathetic hyperactivity following 
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mild TBI should be undertaken. In addition, further stud-
ies to elucidate the pathophysiology associated with signs 
of sympathetic hyperactivity following mild TBI should 
be encouraged.

Acknowledgements  This work was supported by the Medical Research 
Center Program (2015R1A5A2009124) through theNational Research 
Foundation of Korea (NRF) funded by the Ministry of Science, ICT, 
and Future Planning.

Compliance with ethical standards 

Conflict of interest  The authors declare that they have no conflict in-
terests.

Ethical approval  The patient provided signed, informed consent, and 
our institutional review board approved the study protocol of our uni-
versity hospital.

Informed consent  Written consent for publication was obtained from 
the patient.

Open Access  This article is distributed under the terms of the Creative 
Commons Attribution 4.0 International License (http://creativecom-
mons.org/licenses/by/4.0/), which permits unrestricted use, distribu-
tion, and reproduction in any medium, provided you give appropriate 
credit to the original author(s) and the source, provide a link to the 
Creative Commons license, and indicate if changes were made.  

References

	 1.	 Mild Traumatic Brain Injury Committee (1993) Definition of 
mild traumatic brain injury. J Head Trauma Rehabil 8:86–87

	 2.	 Rabinstein AA (2007) Paroxysmal sympathetic hyperactivity 
in the neurological intensive care unit. Neurol Res 29:680–682. 
https​://doi.org/10.1179/01616​4107X​24007​1

	 3.	 Perkes IE, Menon DK, Nott MT, Baguley IJ (2011) Paroxys-
mal sympathetic hyperactivity after acquired brain injury: a 
review of diagnostic criteria. Brain Inj 25:925–932. https​://doi.
org/10.3109/02699​052.2011.58979​7

	 4.	 Baguley IJ, Nicholls JL, Felmingham KL, Crooks J, Gurka JA, 
Wade LD (1999) Dysautonomia after traumatic brain injury: a 
forgotten syndrome? J Neurol Neurosurg Psychiatry 67:39–43. 
https​://doi.org/10.1136/jnnp.67.1.39

Fig. 1   a T2-weighted brain magnetic resonance images at five months after onset show no abnormality. b Electrocardiography at three weeks 
after onset showing presence of tachycardia at 115 beats/minute

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1179/016164107X240071
https://doi.org/10.3109/02699052.2011.589797
https://doi.org/10.3109/02699052.2011.589797
https://doi.org/10.1136/jnnp.67.1.39


89Clinical Autonomic Research (2020) 30:87–89	

1 3

	 5.	 Fernandez-Ortega JF, Prieto-Palomino MA, Garcia-Caballero 
M, Galeas-Lopez JL, Quesada-Garcia G, Baguley IJ (2012) Par-
oxysmal sympathetic hyperactivity after traumatic brain injury: 
clinical and prognostic implications. J Neurotrauma 29:1364–
1370. https​://doi.org/10.1089/neu.2011.2033

	 6.	 Deepika A, Mathew MJ, Kumar SA, Devi BI, Shukla D (2015) 
Paroxysmal sympathetic hyperactivity in pediatric traumatic 
brain injury: a case series of four patients. Auton Neurosci 
193:149–151. https​://doi.org/10.1016/j.autne​u.2015.08.003

	 7.	 Baguley IJ, Heriseanu RE, Cameron ID, Nott MT, Slewa-Younan S 
(2008) A critical review of the pathophysiology of dysautonomia 

following traumatic brain injury. Neurocrit Care 8:293–300. https​
://doi.org/10.1007/s1202​8-007-9021-3

	 8.	 Meyfroidt G, Baguley IJ, Menon DK (2017) Paroxysmal sym-
pathetic hyperactivity: the storm after acute brain injury. Lan-
cet Neurol 16(9):721–729. https​://doi.org/10.1016/S1474​
-4422(17)30259​-4

	 9.	 Godoy DA, Panhke P, Guerrero Suarez PD, Murillo-Cabezas F 
(2019) Paroxysmal sympathetic hyperactivity: an entity to keep 
in mind. Med Intensiva 43:35–43. https​://doi.org/10.1016/j.medin​
.2017.10.012

https://doi.org/10.1089/neu.2011.2033
https://doi.org/10.1016/j.autneu.2015.08.003
https://doi.org/10.1007/s12028-007-9021-3
https://doi.org/10.1007/s12028-007-9021-3
https://doi.org/10.1016/S1474-4422(17)30259-4
https://doi.org/10.1016/S1474-4422(17)30259-4
https://doi.org/10.1016/j.medin.2017.10.012
https://doi.org/10.1016/j.medin.2017.10.012

	Tachycardia in a patient with mild traumatic brain injury
	Acknowledgements 
	References




