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Case Presentation

• 11 yo female with Aicardi-Goutieres 

Syndrome type 1, spastic CP, and remote 

hx of seizures presented with 

unresponsiveness, fixed and dilated R 

pupil, decreased movement of her right 

upper extremity, and agonal breathing. 



Hunt/Hess: 5

Fisher grade 4
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Hospital Course

• HD #1:

– Underwent R frontotemporal decompressive 

hemicraniectomy

– Evacuation of R IPH

– Clipping of large R M2 MCA bilobed 

aneurysm

– EVD placement

– Started nimodipine
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Hospital Course

• HD #2:

– Initial TCD obtained

• R MCA (Vs/Vd/Vm (SD), LR): 132/59/83 (0.18 SD), 1.2

• L MCA (Vs/Vd/Vm (SD), LR): 141/31/68 (1.8 SD), 1.4

• HD #3:

– DSA: identified 2nd small saccular M1 aneurysm, 

no large vessel vasospasm; L sided cerebral 

hypoperfusion



HD #6



HD #7

Vs 
(cm/s)

Vd
(cm/s)

Vm
(cm/s)

LR

Right 325 182 230 3.9

Left 230 129 171 2.6

Prompted DSA

+13.5 SD

+8.2 SD



HD #8

Pre IA verapamil Post IA verapamil



HD #8

Pre IA verapamil Post IA verapamil



HD #9

Vs 
(cm/s)

Vd
(cm/s)

Vm
(cm/s)

LR

Right 281 162 215 2.9

Left 163 66 99 1.2

+12.8 SD

+1.6 SD



HD #14

Vs 
(cm/s)

Vd
(cm/s)

Vm
(cm/s)

LR

Right 110 43 66 1.8

Left 124 55 78 2.0

-1.4 SD

-0.27 SD
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Hospital Course

• HD #14: bone flap cranioplasty

• HD #16: extubated

• HD #22: EVD removed

• HD #35: discharged home
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Controversies

• TCD-based criteria to diagnose 

vasospasm in children.

• Concordance with additional imaging 

modalities.

• Management of vasospasm in children.



Adult definition

MCA 
Vasospasm

Mean flow 
velocity (cm/s)

Lindegaard
Ratio

Mild 120-149 3-6

Moderate 150-199 3-6

Severe >200 >6

Samagh (2019)
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Should we apply these 

definitions to children?

• What are “normal” flow velocities in 

children?

• Would the application of adult definitions 

give an over-estimate or under-estimate of 

cerebral vasospasm?



Bode and Wais (1988)



41 excluded

- Not children

- Not vasospasm22
12/29/2020



Disease Process # of studies 

SAH 5 (3 case reports)

Malaria 1

TBI 5

Concussion 1

CNS Infections 2

Medulloblastoma 1 (case report)

Migraine 1

Rabies 1 (case report)



Definition Studies

MFV ≥ 2 SD above norms AND LR ≥ 3 Reuter-Rice et al (TBI, 2018)

O’Brien et al (TBI, 2018)

O’Brien et al (TBI, 2015)

MFV > 2 SD above normative values                             

AND LR > 3 AND dicrotic notch present 

on MCA waveform analysis

O’Brien et al (Malaria, 2018)

MFV > 120 cm/s Snelling et al (SAH, case report, 2017)

MFV > 120 cm/s AND LR ≥ 3

OR

MFV > 200 cm/s

Ducharme-Crevier et al (CNS infections, 

2016)

MFV 160-199 cm/s (mild),

> 200 cm/s (moderate-severe)

Heffren (SAH, 2015)

MFV > 120 cm/s AND LR ≥ 3 Moftakhar (aneurysmal/traumatic SAH, 2014)

Van Toorn (TB meningitis, 2014)

MFV > 120 cm/s 

OR 

MFV>120 cm/s AND LR ≥ 3

O’Brien et al (TBI, 2010)

MFV > 100 cm/s AND LR ≥ 3 Mandera et al (TBI, 2002)

LR > 3 Boasso et al (migraines, 2004)
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Study Population % with TCD 

vasospasm

Confirmed Treatment Outcome

O’Brien  

(2018, 2015)

TBI 23 (19/83) MRA (6 kids) No sTBI: 18% good 

outcome

modTBI: 76% good

Heffren (2015) SAH 88 (8/9) Angio (6/8) Nimodipine See next slide

Moftakaar

(2015)

SAH 81 (13/16) Angio (55% 

of vessels 

+TCD/-

angio)

IA verapamil 

papaverine 

angioplasty

68% good outcome

3 studies mentioned confirmation of vasospasm on additional modality

2 studies reported treating vasospasm
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Concordance

• Heffren et al:

– Definition: MFV > 160-199 cm/s (mild), > 200 

cm/s (moderate to severe)

– 77% concordance

• Moftakhar et al:

– Definition: MFV > 120 cm/s AND LR ≥ 3

– MCA: TCD 85% sensitive, 40% specific in 

diagnosing vasospasm in comparison to DSA



Study Population % with TCD 
vasospasm

Confirmed? Treatment Outcome

O’Brien  (2018) Malaria 13 (21/160) N N 37% nl outcome,
45% w/ neuro 
sequelae, 18% died

Reuter-Rice 
(2018)

TBI 43 (26/60) N N 56% good, 28% 
moderate disability, 
16% severe 
disability

O’Brien  (2018, 
2015)

TBI 23 (19/83) MRA (6 kids) N sTBI: 18% good 
outcome
modTBI: 76% good

Ducharme-
Crevier (2016)

CNS infxn 10 (2/20) N N Not reported

Heffren (2015) SAH 88 (8/9) Angio (6/8) Nimodipine See next slide

Moftakaar (2015) SAH 81 (13/16) Angio (55% 
of the vessels 
+TCD/-angio)

IA verapamil or 
papaverine or 
angioplasty

TCD 95% sensitive, 
59% specific
68% good outcome

Van Toorn (2014) TB Meningitis 5 (1/20) N N Normal

O’Brien (2010) TBI 45.5 (10/22) N N Not reported

Mandera (2002) TBI 0 (0/23) N N n/a

Boasso (2004) Migraine 6 (4/62) N N Not reported

Total: 104/475
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Thoughts

• Helpful to trend.

• May prompt additional imaging.

• Need to acknowledge the limited and 

heterogenous literature.
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Controversies

• TCD-based criteria to diagnose 

vasospasm in children.

• Concordance with additional imaging 

modalities.

• Management of vasospasm in children.

Need more literature!


