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Abstract

Management of poly-trauma patients presenting to the emergency room is usually a challenging and formidable
task. Two of the common problems seen in those patients are shock and neurological dysfunction. A huge differ-
ential for post-traumatic circulatory collapse exist and timely identification of the etiology is of utmost importance
to avoid complications. In this report we are describing 2 cases presenting with circulatory collapse following
trauma. The first case was a 29 year old female who presented after a motor vehicle accident fully conscious with
severe hypotension and bradycardia. The second case presented with severe hemodynamic instability after falling
at home. Physical examination of both patients revealed weakness in all 4 limbs and CT cervical spine revealed
complete anterior sublaxation of C5 over C6 cervical vertebrae in the first case and partial sublaxation of C5 over
C6 cervical vertebrae in the second case confirming that spinal cord injury is the likely cause for these hemody-
namic alterations. A high index of suspicion for spinal cord injuries is therefore mandatory when managing a
trauma patient presenting with quadriparesis and hemodynamic instability that is otherwise unexplained especially
when the ensuing hypotension is associated with bradycardia instead of reflex tachycardia. Awareness of this cause
of circulatory collapse is particularly important in the unconscious patient where eliciting sensory and motor defi-
cits looking for spinal cord injury is not always feasible. Both patients were transferred to the intensive care unit
and were maintained on epinephrine till becoming hemodynamically stable. The report aims to sensitize readers to

this cause of post-traumatic circulatory collapse.

Introduction

There is a long list of causes for hemodynamic instabil-
ity following trauma. These were best elucidated by a
simple mnemonic described by Ho[1]. Spinal cord injury
is one of these causes and should be suspected when
other more common factors are not present and espe-
cially when a trauma victim presents with quadriparesis
in addition to hypotension and bradycardia. 2 clinical
scenarios demonstrating circulatory collapse following
trauma will be discussed.

Case #1

A 29 year old woman with no medical history of signifi-
cance presented to the emergency room after a motor
vehicle accident. Initial assessment revealed a fully con-
scious patient who is pale, cold and sweaty. Vital signs
revealed a blood pressure of 60/30 mmHg, pulse of 40/
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minutes, respiratory rate of 30/minute and a tempera-
ture of 37°C. Chest examination revealed equal air entry
on both sides with areas of coarse crepitations and
sonorous ronchi more over the right lung which we
attributed to pulmonary contusions. Cardiac examina-
tion and the jugular venous pressure were normal. Neu-
rological examination revealed a Glasgow coma score of
15/15. Motor system examination revealed upper limbs
weakness grade 1/5 and lower limbs weakness grade 0/5
associated with atonia and areflexia. Sensory system
examination revealed absent sensations in all four limbs
and the patient was incontinent to urine and stool.
There was no evidence of external bleeding or internal
bleeding as proved by abdominal ultrasound, no clinical
evidence of tension pneumothorax or massive pleural
effusion and no orthopedic fractures. The patient was
properly sedated ruling out reflex neurogenic shock
from pain as the possible etiology. Chest X-ray and
computed tomography revealed bilateral lung contusions
more on the right side with no evidence of pneu-
mothorax or pleural effusion. CT brain was normal.
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Arterial blood gases revealed PO, of 64 and a SO, of
93% on room air and the patient was maintained on 5
liters of oxygen/minute through a nasal cannula raising
her saturation to 99%. Intravenous fluid resuscitation
with normal saline and atropine were commenced with-
out any improvement in her hemodynamic parameters.

The quadriparesis, hypotension, bradycardia and
absence of an obvious cause explaining her hemody-
namic instability suggested that spinal cord injury is the
underlying etiology which can be responsible for both
the neurologic deficits and circulatory collapse. To
further confirm the diagnosis, CT of the cervical spine
revealed complete sublaxation of C5 over C6 cervical
vertebra as shown in figure 1.

The patient was then transferred to the ICU for
proper monitoring and correction of her hemodynamics.
She was maintained on intravenous adrenaline therapy
which dramatically improved her hemodynamic para-
meters and was sent to the operating room for fixation
of C5 and C6 vertebrae. Over the next weeks in her
ICU stay, the patient did not show any signs of neurolo-
gical recovery and later succumbed to chest infection
and complications of prolonged recumbency.

Case # 2

A 70 year old man with a medical history of diabetes
mellitus, hypertension and renal impairment presented
to the emergency room after he slipped at his home. On
admission, the patient was hypotensive with a BP of 60/
40 and bradycardic with a heart rate of 40/minute. Neu-
rological examination revealed a fully conscious patient
with a Glasgow coma score of 15/15, complete paralysis
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Figure 1 CT scan of the cervical spine revealing complete
anterior sublaxation (C5 over C6 cervical vertebrae).
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of both lower limbs (grade 0/5) and severe weakness of
both upper limbs (grade 2/5). There was also complete
anesthesia in all 4 limbs.

The patient’s respiratory pattern was slow and shallow.
Chest examination revealed equal air entry on both
sides with normal vesicular breathing. Arterial blood
gases revealed a PH of 7.31, PCO2 of 51 mmHg, PO2 of
120 mmHg, HCO3 of 26 and oxygen saturation of 98%
on 10 liters of oxygen supplied by a face mask. There
was no evidence of external or internal bleeding, no
clinical evidence of cardiac tamponade or contusion and
no evidence of massive hemothorax or tension pneu-
mothorax that can otherwise explain the patient’s hemo-
dynamic instability.

CT cervical spine revealed partial sublaxation of
C5 over C6 cervical vertebra as shown in figure 2.
The patient was transferred to the ICU for proper
monitoring and control of his hemodynamics where
intravenous epinephrine was administered. After
hemodynamic stability ensued, the dislocation was
fixed by plate and screws. During his hospital course,
the patient was mechanically ventilated because of
respiratory failure and CO, retention due to diaphrag-
matic paralysis.

Discussion

Circulatory collapse following trauma has numerous
causes. An exhaustive search for the underlying etiology
is mandatory and the management is usually a challen-
ging task. Common etiologies include bleeding, cardiac
complications in the form of tamponade, cardiac contu-
sions, aortic injury, myocardial ischemia and chest

Figure 2 CT scan of cervical spine revealing partial anterior
sublaxation (C5 over C6 cervical vertebrae).
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complications including massive hemothorax or tension
pneumothorax. Timely identification of the cause is of
utmost importance to avoid complications.

Of these causes and which is often unrecognized is the
spinal cord injury. Acute spinal cord injury causes total
loss of sympathetic innervations and may be compli-
cated by life threatening hemodynamic alterations. Neu-
rogenic shock with severe hypotension and bradycardia
can be a consequence of spinal cord injury and occurs
hours to months after the initial insult. This usually
resolves in 3-6 weeks. These complications usually
occur if the cord is injured at the cervical level. In a
study conducted by Guly et. al., the incidence of neuro-
genic shock in cervical cord injuries was 19.3% in com-
parison with thoracic and lumbar cord injuries which
was 7% and 3% respectively|[2].

Spinal cord damage is usually due to cord contusion,
compression or stretch rather than complete transec-
tion. The developing hypotension may aggravate the
ischemia of the spinal cord which can lead to further
damage of the fragile neuronal tissues[3,4]. Early recog-
nition and appropriate management of this complication
is therefore mandatory to improve perfusion to the
injured and distorted spinal cord [5,6] and to minimize
secondary injury.

Whereas most of the factors (bleeding, cardiac causes,
chest causes) causing hypotension are associated with
reflex tachycardia, in patients with spinal cord injury
hypotension is characteristically associated with brady-
cardia due to interruption of sympathetic fibers. A high
index of suspicion for the presence of cord injury is
therefore mandatory in any trauma victim presenting
with hypotension and bradycardia.

In addition to neurogenic shock, the acute phase of
spinal cord injury is also associated with “spinal shock”.
Mistakenly, these terms are usually used interchangeably
inspite of being 2 distinct conditions. Neurogenic shock
is characterized by hemodynamic alterations that occur
in the heart rate and blood pressure following spinal
cord injury whereas spinal shock is characterized by a
marked reduction of sensory, motor or reflex function
of the spinal cord below the level of injury[7,8].

In conclusion, acute spinal cord injury is a diagnosis
that should be suspected in any trauma victim present-
ing to the emergency room if the patient is experiencing
hypotension and bradycardia that is not otherwise
explained. This report aims to sensitize readers to this
often neglected cause of circulatory collapse following
trauma.

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

Page 3 of 3

Authors’ contributions

HO and EH have made substantial contributions to conception and design,
drafted the manuscript, revised it critically for important intellectual content
and gave final approval of the version to be published.

Consent

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

Author details
1Departmem of Cardiovascular medicine, Cairo University Hospital, Cairo,
Egypt. “Emergency Department, Elagouza Hospital, Cairo, Egypt.

Received: 8 December 2009 Accepted: 6 August 2010
Published: 6 August 2010

References

1. Ho AM: Acute causes of circulatory collapse and neurologic dysfunction
after trauma. Can J Anaesth 1998, 45(12):1223.

2. Guly HR, Bouamra O, Lecky FE, Trauma Audit and Research Network: The
incidence of neurogenic shock in patients with isolated spinal cord
injury in the emergency department. Resuscitation 2008, 76(1):57-62, Epub
2007 Aug 3.

3. Wallace MC, Tator CH: Successful improvement of blood pressure, cardiac
output, and spinal cord blood flow after experimental spinal cord injury.
Neurosurgery 1987, 20:710-715.

4. Tator CH: Update on the pathophysiology and pathology of acute spinal
cord injury. Brain Pathol 1995, 5:407-413.

5. Vale FL, Burns J, Jackson AB, Hadley MN: Combined medical and surgical
treatment after acute spinal cord injury: results of a prospective pilot
study to assess the merits of aggressive medical resuscitation and blood
pressure management. J Neurosurg 1997, 87:239-246.

6. Levi L, Wolf A, Belzberg H: Hemodynamic parameters in patients with
acute cervical cord trauma: description, intervention, and prediction of
outcome. Neurosurgery 1993, 33:1007-1017.

7. Ditunno JF, Little JW, Tessler A, Burns AS: Spinal shock revisited: a four-
phase model. Spinal Cord 2004, 42:383-395.

8. Nacimiento W, Noth J: What, if anything, is spinal shock? Arch Neurol
1999, 56:1033-1035.

doi:10.1186/1755-7682-3-17

Cite this article as: Omar and Helal: A cause of circulatory collapse that
should be considered following trauma. International Archives of Medicine
2010 3:17.

Submit your next manuscript to BioMed Central
and take full advantage of:

e Convenient online submission

* Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

¢ Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( ) BioMed Central



http://www.ncbi.nlm.nih.gov/pubmed/10051951?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10051951?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17688997?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17688997?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17688997?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2439939?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2439939?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8974623?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8974623?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9254087?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9254087?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9254087?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9254087?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8133985?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8133985?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8133985?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15037862?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15037862?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10448814?dopt=Abstract

	Abstract
	Introduction
	Case #1
	Case # 2
	Discussion
	Competing interests
	Authors’ contributions
	Consent
	Author details
	References

