Case Report

[SSN: 2690-909X

ISSN: 2690- 909X

Advances in Neurology and Neuroscience

Post-Traumatic Vasospasm after Mild Brain Trauma, a Lesson Learned.

Felipe Gutierrez Pineda'’, Mauro M Suarez', Daniel Apolinar’, Haiber Arias' and Francisco J Londoiio"?

!Department of Neurosurgery, University of Antioquia, School
of Medicine. Medellin, Colombia.

’Department of Neurosurgery, Hospital Pablo Tobon Uribe,
Medellin, Colombia.

‘Corresponding Author
Felipe Gutierrez Pineda, Department of Neurosurgery, University of Antioquia,
School of medicine, Medellin, Colombia.

Submitted: 01 Nov 2022; Accepted: 08 Nov 2022; Published: 11 Nov 2022

Citation: Felipe Gutierrez Pineda, Mauro M Suarez, Daniel Apolinar, Haiber Arias and Francisco J Londofio (2022). Adv Neur

Neur Sci. 5(4), 165-169.
Abstract

Background: Post-traumatic vasospasm is a frequent secondary injury in patients with traumatic brain injury, occurring in
up to 63% of patients and with associated deleterious consequences. Most studies have reported post-traumatic vasospasm
in patients with severe or moderate brain trauma; however, there are documented cases of post-traumatic vasospasm
in patients with mild traumatic brain injury that support a more aggressive search to prevent deleterious neurological
outcomes.

Observation(s): The pertinent literature has been reviewed, and an exemplary case has been reported (post-traumatic
vasospasm associated with mild brain trauma in an adult patient that subsequently transformed into cerebral ischemia that
was managed with endovascular therapy and oral nimodipine without subsequent neurological deterioration). To date, only
4 cases have been described, to our knowledge this is the first literature review so far.

Lessons: Given the possibility of post-traumatic vasospasm associated with mild brain trauma, the authors believe that
GCS score alone may be an inadequate risk predictor of symptomatic cerebral vasospasm and a more aggressive search

should be performed in patients with mild trauma who present with neurological deterioration without apparent cause.
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Introduction

Post-traumatic cerebral vasospasm (PTV) is a secondary injury in
brain trauma patients [1]; its epidemiology to date is unknown due
to the limited studies in the literature. However, it is known that
the presence of cerebral vasospasm is associated with worse neu-
rological outcomes in patients with TBI [2,3]. Usually, vasospasm
studies are not performed in patients with mild brain trauma, being
overlooked on many occasions of neurological impairment with-
out apparent cause.

We present a rare case of an adult patient with mild TBI associat-
ed with PTV and subsequent cerebral ischemia that was managed
with endovascular therapy with a proper neurological outcome,
emphasizing the need to suspect this secondary injury in all pa-
tients with brain trauma and neurological deterioration without
apparent cause.

Hlustrative Case

A 23-year-old male patient presented to our neurosurgical service
with a history of falling from a height, 2 hours before during alco-
hol consumption. On initial neurological examination a Glasgow

coma scale (GCS) of 14 was documented, due to a partial and
passing disorientation that improved after 1 hour. His main com-
plaint during his stay in the emergency room was a mild left tem-
poral headache. It was decided to perform a brain CT to rule out
secondary injuries associated with skull trauma, a small subarach-
noid hemorrhage was found in the left Sylvian fissure (Figure 1),
no mass effects and no apparent signs of brain hypertension were
seen.

The patient was left on neurological surveillance and intravenous
analgesics were given to manage his headache. At the second day
of hospitalization, the patient remained with his headache, a sec-
ond tomography was performed (Figure 2) and a slight SAH on
the interhemispheric fissure was seen, a digital subtraction angi-
ography (DSA) was made to rule out associated vascular lesions.
No aneurysms were found in the cerebral angiography; however,
a narrowing in the left cerebral vessels (MCA-ICA) was evident
(Figure 3), so the patient was sent to the neurological care unit for
constant supervision. The next day, the patient began with speech
difficulties and was rushed to the endovascular service, where a
second DSA and endovascular therapy was performed with bal-
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loon angioplasty and intra-arterial nimodipine to manage his
symptomatic vasospasm.

In its postoperative stage, the patient was treated with the protocol
of subarachnoid hemorrhage (SAH) with oral nimodipine for 21
days, being fully recovered 12 days after his hospital stage. After
20 days of stay, a brain MRI was performed, in which brain isch-
emia was seen on left temporal lobe (Figure 4), and a final DSA
was performed to rule out a brain aneurysm not seen in the first
study, which remains negative.

Figure 1: Axial Brain CT with traumatic subarachnoid hemor-
rhage (red arrow) on left Sylvian fissure

Figure 2: Axial CT with traumatic subarachnoid hemorrhage with
blood clot on interhemispheric fissure and left Sylvian fissure (red
arrows)
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Figure 3: Digital subtraction angiography showing vasospasm on
left middle cerebral artery, anterior cerebral artery and left internal
carotid artery (red arrows)

Figure 4: Increased DWI signal (left) with a reduction on ADC
sequence (right) on the left temporal lobe, indicating cerebral isch-
emia

The patient was in total 23 days hospitalized, with an improvement
of his clinical status and without neurological impairments, he was
visited in the hospital by the speech therapy specialist and by the
neurology team, showing a proper recovery during his hospital
stay, he was discharged without any neurological pattern and re-
viewed 3 and 6 months after his trauma with a proper neurological
recovery

Discussion

Observations: Traumatic brain injury (TBI) is a major cause of
disability among young patients worldwide [4-6], with primary
lesions that can be deleterious and secondary lesions that must be
managed to prevent associated complications [7,8]. Post-traumatic
cerebral vasospasm (PTV) is one of these secondary lesions with
deleterious neurological outcomes in TBI patients, its pathophys-
iology is currently subject of study, however, an association with
vessel compression during blunt trauma and the irritative factor of
subarachnoid hemorrhage has been documented [9, 10], similar to
what occurred in SHA from an aneurysm.

Different risk factors have been documented for the appearance of
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PTV, such as the presence of intracerebral hematoma, subarach-
noid hemorrhage, fever, the severity of TBI measured by GCS, and

the number of affected lobes [11].

Table 1: Post-Traumatic Vasospasm in Mild Brain Trauma, Literature Review
Authors Number Clinical char- | CT findings On-set of Vasospasm Treatment Outcomes
of patients acteristics vasospasm diagnosis
reported
Loret et 1 17 y-o female |tSAH 14 days after | CTA Intraarterial GOS -E: 8
al,2013% Fell down the | SDH TBI nimodipine after 3 months
stairs Heparine IV
GCS (14) Balloon an-
gioplasty
decompressive
craniectomy
due to brain
swelling
Ogami et 1 63 y-o female |tSAH 4 days after DSA Intraarterial mild
al,2017% ground-level | SDH TBI verapamile word-finding
mechanical difficulty.
fall
GCS (14)
On rivarox-
aban due to
Atrial fibrilla-
tion
Dessai & 1 27 y-o male |tSAH 5 days after CTA Intraarterial paraphasic
Morris,2018% struck by a car | SDH TBI verapamile
while walking | Temporal Controlled
GCS (14) contusion hypertension
Borsotti et 1 55 y-o male tSAH 2 days after CTA with Intraarterial Complete
al,2019% Motor vehicle | SDH TBI perfussion nimodipine neurological
accident improve
GCS(15)

Computed tomography (CT),Glasgow coma scale (GCS), Traumatic subarachnoid hemorrhage (tSHA),Subdural hematoma
(SDH), Traumatic brain injury (TBI),CT angiogram (CTA),intravenous (IV), Glasgow Outcome Scale Extended (GOS-E)

In terms of epidemiology, most of the studies to date are case se-
ries of patients with severe and moderate TBI, documented an in-
cidence varyingly reported from 35.6 to 61%% [12, 13], however,
PTV is rarely reported in patients with mild brain trauma (Table 1),
with few reports associated with important neurological impairt-
ment such as cerebral ischemia [14].

PTV presentation varies over time compared to vasospasm asso-
ciated with cerebral aneurysm, with posttraumatic vasospasm pre-
senting earlier (2-3 days post-trauma vs 3-5 days post-aneurysmal
vasospasm) [15], the diagnostic aids for cerebral vasospasm are
the same as for aneurysm-associated vasospasm, with brain angi-
ography as the Gold- standard for his diagnosis and CT angiogram
being a good less invasive option, but with the disadvantage of not
observing mild or moderate vasospasm [16-19].

The management of this secondary lesion has not been well de-
fined, some studies have shown the usefulness of nimodipine in
preventing deleterious neurological outcomes in patients with

SAH when its associated with brain trauma, with good results at 6
months in patients managed with oral nimodipine [20-22]. Balloon
angioplasty has also been associated with neurological improve-
ment in brain trauma patients and PTV, showing an improvement
in cerebral blood flow after endovascular treatment [23].

The outcome of patients with TBI is worse in patients with PTV
than in patients with TBI without it, the management with oral ni-
modipine or endovascular therapy had shown to reduce mortality
and vegetative status rates in brain trauma patients associated with
PTV, however, few studies had documented this report on mild
trauma, being this the first to complete a literature review of the
subject [24].

Lessons

Although cerebral vasospasm has been studied in SAH of an-
eurysm origin with different studies about its pathophysiology,
post-traumatic vasospasm has scarcely been studied in the litera-
ture, being the majority case reports and small studies,where their
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higher incidence is on severe and moderate TBI [25].

However, cases where this secondary lesion is present in mild TBI
patients had been documented [26-29], which warns of the im-
portance of not relying solely on GCS as a predictor of PTV and
neurological deterioration in patients with brain trauma, having to
date different tools to diagnose this entity in any patient with mild
TBI with neurological deterioration without apparent cause. To
date it is important to report and know the association between the
different PTV management strategies that are being made known
in order to provide safe and timely care to patients with this rare
complication of TBI.

Disclosures

Felipe Gutierrez Pineda: Don’t have conflict of interest
Mauro M Suarez: Don’t have conflict of interest
Daniel Apolinar: Don’t have conflict of interest

Haiber Arias: Don’t have conflict of interest

Francisco J Londofio: Don’t have conflict of interest

Acknowledgments: No

References

1. Oertel, M., Boscardin, W. J., Obrist, W. D., Glenn, T. C.,
McArthur, D. L., Gravori, T, ... & Martin, N. A. (2005). Post-
traumatic vasospasm: the epidemiology, severity, and time
course of an underestimated phenomenon: a prospective study
performed in 299 patients. Journal of neurosurgery, 103(5),
812-824.

2. Lee, J. H., Martin, N. A., Alsina, G., McArthur, D. L., Zaucha,
K., Hovda, D. A., & Becker, D. P. (1997). Hemodynamically
significant cerebral vasospasm and outcome after head injury:
a prospective study. Journal of neurosurgery, 87(2), 221-233.

3. MARTIN, N. A., DOBERSTEIN, C., ALEXANDER, M.,
KHANNA, R., BENALCAZAR, H., ALSINA, G, ... & ZAU-
CHA, K. (1995). Posttraumatic cerebral arterial spasm. Jour-
nal of neurotrauma, 12(5), 897-901.

4. Finley, J. C., Matusz, E. F., & Parente, F. (2021). Cognitive
differences between adults with traumatic brain injury and
specific learning disorder. Brain injury, 35(4), 411-415.

5. Abdelmalik, P. A., Draghic, N., & Ling, G. S. (2019). Man-
agement of moderate and severe traumatic brain injury. Trans-
fusion, 59(S2), 1529-1538.

6. Kowalski, R. G., Hammond, F. M., Weintraub, A. H., Na-
kase-Richardson, R., Zafonte, R. D., Whyte, J., & Giacino, J.
T. (2021). Recovery of consciousness and functional outcome
in moderate and severe traumatic brain injury. JAMA neurol-
ogy, 78(5), 548-557.

7. Vella, M. A., Crandall, M. L., & Patel, M. B. (2017). Acute
management of traumatic brain injury. Surgical Clinics, 97(5),
1015-1030.

8. Marehbian, J., Muehlschlegel, S., Edlow, B. L., Hinson, H.
E., & Hwang, D. Y. (2017). Medical management of the se-
vere traumatic brain injury patient. Neurocritical care, 27(3),
430-446.

9. Kramer, D. R., Winer, J. L., Pease, B. A., Amar, A. P, &

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Mack, W. J. (2013). Cerebral vasospasm in traumatic brain
injury. Neurology research international, 2013.

Vora, Y. Y., Suarez-Almazor, M., Steinke, D. E., Martin, M.
L., & Findlay, J. M. (1999). Role of transcranial Doppler mon-
itoring in the diagnosis of cerebral vasospasm after subarach-
noid hemorrhage. Neurosurgery, 44(6), 1237-1248.

Al-Mutfti, F., Amuluru, K., Changa, A., Lander, M., Patel, N.,
Wajswol, E., ... & Gandhi, C. (2017). Traumatic brain injury
and intracranial hemorrhage—induced cerebral vasospasm: a
systematic review. Neurosurgical focus, 43(5), E14.

Oertel, M., Boscardin, W. J., Obrist, W. D., Glenn, T. C.,
McArthur, D. L., Gravori, T, ... & Martin, N. A. (2005). Post-
traumatic vasospasm: the epidemiology, severity, and time
course of an underestimated phenomenon: a prospective study
performed in 299 patients. Journal of neurosurgery, 103(5),
812-824.

Razumovsky, A., Tigno, T., Hochheimer, S. M., Stephens, F.
L., Bell, R, Vo, A. H., ... & Armonda, R. A. (2013). Cerebral
hemodynamic changes after wartime traumatic brain injury.
In Cerebral Vasospasm: Neurovascular Events After Sub-
arachnoid Hemorrhage (pp. 87-90). Springer, Vienna.

Berry, C., Ley, E. J., Margulies, D. R., Pruett, J., Miller, C.,
Bukur, M., ... & Salim, A. (2014). Prospective evaluation of
posttraumatic vasospasm: determining its clinical significance
after traumatic brain injury. The American Surgeon, 80(3),
310-312.

Izzy, S., & Muehlschlegel, S. (2014). Cerebral vasospasm af-
ter aneurysmal subarachnoid hemorrhage and traumatic brain
injury. Current treatment options in neurology, 16(1), 1-16.
Vivancos, J., Gilo, F., Frutos, R., Maestre, J., Garcia-Pastor,
A., Quintana, F., ... & Tejada, J. (2014). Guia de actuacién
clinica en la hemorragia subaracnoidea. Sistematica diag-
nostica y tratamiento. Neurologia, 29(6), 353-370.

Kuhn, A. L., Balami, J. S., & Grunwald, I. Q. (2013). Current
management and treatment of cerebral vasospasm complicat-
ing SAH. CNS & Neurological Disorders-Drug Targets (For-
merly Current Drug Targets-CNS & Neurological Disorders),

12(2), 233-241.

Raymond, J., Létourneau-Guillon, L., & Darsaut, T. E. (2022).
Angiographic vasospasm and delayed cerebral ischemia after
subarachnoid hemorrhage: moving from theoretical to practi-
cal research pertinent to neurosurgical care. Neurochirurgie,
68(4), 363-366.

Anderson, G. B., Ashforth, R., Steinke, D. E., & Findlay, J.
M. (2000). CT angiography for the detection of cerebral vaso-
spasm in patients with acute subarachnoid hemorrhage. Amer-
ican Journal of Neuroradiology, 21(6), 1011-1015.

Harders, A., Kakarieka, A., & Braakman, R. (1996). Traumat-
ic subarachnoid hemorrhage and its treatment with nimodip-
ine. Journal of neurosurgery, 85(1), 82-89.

Lin, R. J., Klein-Fedyshin, M., & Rosen, C. A. (2019). Ni-
modipine improves vocal fold and facial motion recovery af-
ter injury: a systematic review and meta-analysis. The Laryn-
goscope, 129(4), 943-951.

Lee, D. J., Moftakhar, P., Glenn, T. C., Vespa, P. M., & Martin,
N. A. (2008). Intra-arterial calcium channel blocker infusion

Adv Neur Neur Sci, 2022

Volume 5 | Issue 4 | 168


https://doi.org/10.3171/jns.2005.103.5.0812
https://doi.org/10.3171/jns.2005.103.5.0812
https://doi.org/10.3171/jns.2005.103.5.0812
https://doi.org/10.3171/jns.2005.103.5.0812
https://doi.org/10.3171/jns.2005.103.5.0812
https://doi.org/10.3171/jns.2005.103.5.0812
https://doi.org/10.3171/jns.1997.87.2.0221
https://doi.org/10.3171/jns.1997.87.2.0221
https://doi.org/10.3171/jns.1997.87.2.0221
https://doi.org/10.3171/jns.1997.87.2.0221
https://doi.org/10.1089/neu.1995.12.897
https://doi.org/10.1089/neu.1995.12.897
https://doi.org/10.1089/neu.1995.12.897
https://doi.org/10.1089/neu.1995.12.897
https://doi.org/10.1080/02699052.2021.1878552
https://doi.org/10.1080/02699052.2021.1878552
https://doi.org/10.1080/02699052.2021.1878552
https://doi.org/10.1111/trf.15171
https://doi.org/10.1111/trf.15171
https://doi.org/10.1111/trf.15171
http://jamanetwork.com/article.aspx?doi=10.1001/jamaneurol.2021.0084
http://jamanetwork.com/article.aspx?doi=10.1001/jamaneurol.2021.0084
http://jamanetwork.com/article.aspx?doi=10.1001/jamaneurol.2021.0084
http://jamanetwork.com/article.aspx?doi=10.1001/jamaneurol.2021.0084
http://jamanetwork.com/article.aspx?doi=10.1001/jamaneurol.2021.0084
https://doi.org/10.1016/j.suc.2017.06.003
https://doi.org/10.1016/j.suc.2017.06.003
https://doi.org/10.1016/j.suc.2017.06.003
https://link.springer.com/article/10.1007/s12028-017-0408-5
https://link.springer.com/article/10.1007/s12028-017-0408-5
https://link.springer.com/article/10.1007/s12028-017-0408-5
https://link.springer.com/article/10.1007/s12028-017-0408-5
https://doi.org/10.1155/2013/415813
https://doi.org/10.1155/2013/415813
https://doi.org/10.1155/2013/415813
https://doi.org/10.3171/2017.8.FOCUS17431
https://doi.org/10.3171/2017.8.FOCUS17431
https://doi.org/10.3171/2017.8.FOCUS17431
https://doi.org/10.3171/2017.8.FOCUS17431
https://doi.org/10.3171/jns.2005.103.5.0812
https://doi.org/10.3171/jns.2005.103.5.0812
https://doi.org/10.3171/jns.2005.103.5.0812
https://doi.org/10.3171/jns.2005.103.5.0812
https://doi.org/10.3171/jns.2005.103.5.0812
https://doi.org/10.3171/jns.2005.103.5.0812
https://link.springer.com/chapter/10.1007/978-3-7091-1192-5_19
https://link.springer.com/chapter/10.1007/978-3-7091-1192-5_19
https://link.springer.com/chapter/10.1007/978-3-7091-1192-5_19
https://link.springer.com/chapter/10.1007/978-3-7091-1192-5_19
https://link.springer.com/chapter/10.1007/978-3-7091-1192-5_19
https://doi.org/10.1177/000313481408000330
https://doi.org/10.1177/000313481408000330
https://doi.org/10.1177/000313481408000330
https://doi.org/10.1177/000313481408000330
https://doi.org/10.1177/000313481408000330
https://doi.org/10.1177/000313481408000330
https://doi.org/10.1177/000313481408000330
https://doi.org/10.1177/000313481408000330
https://doi.org/10.1016/j.nrl.2012.07.009
https://doi.org/10.1016/j.nrl.2012.07.009
https://doi.org/10.1016/j.nrl.2012.07.009
https://doi.org/10.1016/j.nrl.2012.07.009
https://www.ingentaconnect.com/content/ben/cnsnddt/2013/00000012/00000002/art00010
https://www.ingentaconnect.com/content/ben/cnsnddt/2013/00000012/00000002/art00010
https://www.ingentaconnect.com/content/ben/cnsnddt/2013/00000012/00000002/art00010
https://www.ingentaconnect.com/content/ben/cnsnddt/2013/00000012/00000002/art00010
https://www.ingentaconnect.com/content/ben/cnsnddt/2013/00000012/00000002/art00010
https://doi.org/10.1016/j.neuchi.2021.10.001
https://doi.org/10.1016/j.neuchi.2021.10.001
https://doi.org/10.1016/j.neuchi.2021.10.001
https://doi.org/10.1016/j.neuchi.2021.10.001
https://doi.org/10.1016/j.neuchi.2021.10.001
https://www.ajnr.org/content/21/6/1011.full
https://www.ajnr.org/content/21/6/1011.full
https://www.ajnr.org/content/21/6/1011.full
https://www.ajnr.org/content/21/6/1011.full
https://doi.org/10.3171/jns.1996.85.1.0082
https://doi.org/10.3171/jns.1996.85.1.0082
https://doi.org/10.3171/jns.1996.85.1.0082
https://doi.org/10.1002/lary.27530
https://doi.org/10.1002/lary.27530
https://doi.org/10.1002/lary.27530
https://doi.org/10.1002/lary.27530

23.

24.

25.

26.

for treatment of severe vasospasm in traumatic brain injury:
case report. Neurosurgery, 63(5), E1004-E1006.

Shahlaie, K., Boggan, J. E., Latchaw, R. E., Ji, C., & Mui-
zelaar, J. P. (2009). Posttraumatic vasospasm detected by
continuous brain tissue oxygen monitoring: treatment with
intraarterial verapamil and balloon angioplasty. Neurocritical
care, 10(1), 61-69.

Loch Macdonald, R. (2006). Management of cerebral vaso-
spasm. Neurosurgical review, 29(3), 179-193.

Perrein, A., Petry, L., Reis, A., Baumann, A., Mertes, P., &
Audibert, G. (2015). Cerebral vasospasm after traumatic brain
injury: an update. Minerva Anestesiologica, 81(11), 1219-
1228.

Borsotti, F., Cossu, G., Bartolini, B., & Daniel, R. T. (2020).

27.

28.

29.

Cerebral vasospasm following mild traumatic brain injury: a
silent killer?. The American journal of medicine, 133(4), 441-
443.

Desai, M., & Morris, N. A. (2018). Prolonged post-traumatic
vasospasm resulting in delayed cerebral ischemia after mild
traumatic brain injury. Neurocritical care, 29(3), 512-518.
Ogami, K., Dofredo, M., Moheet, A. M., & Lahiri, S. (2017).
Early and severe symptomatic cerebral vasospasm after mild
traumatic brain injury. World Neurosurgery, 101, 813-e11.
Loret, J. E., Zemmoura, I., Daumas-Duport, B., Buffenoir, K.,
Paulus, J., & Hame, O. (2013). Delayed post traumatic vaso-
spasm leading to ischemia in a patient with mild traumatic
brain injury. J Neurol. Disord. Stroke, (1), 2.

Copyright: ©2022 Felipe Gutierrez Pineda. 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 credited.

Adv Neur Neur Sci, 2022

https://opastpublishers.com

Volume 5 | Issue 4 | 169


https://link.springer.com/article/10.1007/s12028-008-9138-z
https://link.springer.com/article/10.1007/s12028-008-9138-z
https://link.springer.com/article/10.1007/s12028-008-9138-z
https://link.springer.com/article/10.1007/s12028-008-9138-z
https://link.springer.com/article/10.1007/s12028-008-9138-z
https://doi.org/10.1007/s10143-005-0013-5
https://doi.org/10.1007/s10143-005-0013-5
https://pubmed.ncbi.nlm.nih.gov/26372114/
https://pubmed.ncbi.nlm.nih.gov/26372114/
https://pubmed.ncbi.nlm.nih.gov/26372114/
https://pubmed.ncbi.nlm.nih.gov/26372114/
https://doi.org/10.1016/j.amjmed.2019.08.050
https://doi.org/10.1016/j.amjmed.2019.08.050
https://doi.org/10.1016/j.amjmed.2019.08.050
https://doi.org/10.1016/j.amjmed.2019.08.050
https://doi.org/10.1007/s12028-018-0542-8
https://doi.org/10.1007/s12028-018-0542-8
https://doi.org/10.1007/s12028-018-0542-8
https://doi.org/10.1016/j.wneu.2017.03.039
https://doi.org/10.1016/j.wneu.2017.03.039
https://doi.org/10.1016/j.wneu.2017.03.039

