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O4V4M6); the follow-up t ranscranial Doppler studies were 

normal in the irst two weeks; however, on the 16th day the 
pat ient  presented t ranscort ical motor aphasia and ideomotor 

apraxia. We carried out  a TCD recording which revealed 

mean speeds of 165 cm/ s compat ible with moderate to 

severe vasospasm of the left  middle cerebral artery; a CT 

perfusion showed an increase in the mean t ransit  t ime in 

the left  temporoparietal region in comparison with it s right  

counterpart  (6.39 versus 2.71 s), without  any dif ferences 

being found in the volume images and cerebral blood low 
(ig. 1, Panel A; ig. 2, Panel A).

With a suspected diagnosis of  delayed vasospasm, t riple 

H therapy (hypertension, haemodilut ion and hypervolaemia) 

was inst it uted, with the neurological cl inical signs 

disappearing in the next 24 h; insonorization of the left 
middle cerebral artery recorded mean speeds of  52 cm/ s 

and a follow-up CT perfusion allowed observat ion of  a 

normalization of the mean transit times for blood low 
(3.41 lef t  and 3.06 right ).  We also found a dif ference  

(6.39 s versus 3.41 s) when comparing the values of  the 

mean transit time for blood low in the left temporoparietal 
area in the irst and second studies (ig. 1, Panel B; ig. 2, 
Panel B).

This conirmed the clinical, radiological and ultrasound 
disappearance of the vasospasm, so the pat ient  was sent  to 

an ordinary ward and later discharged.

Delayed vasospasm following SAH is an infrequent  ent ity 

requiring clinical suspicion. Previously, diagnost ic 

conirmation of cerebral vasospasm following an SAH 
required performance of an angiography,2 but  nowadays a 

t ranscranial Doppler study and CT perfusion allow a faster 

and less bloody diagnosis,3-5 thus allowing the early start  of 

safe t reatment , the main pract ical applicat ion of this 

paper.
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Diagnosis and monitoring  
of delayed cerebral ischaemia  
and cerebral vasospasm in subarachnoid 
haemorrhage: When to modify  
the usual guidelines?

Monitorización y diagnóstico de la isquemia 
cerebral tardía y vasospasmo cerebral en la 
hemorragia subaracnoidea: ¿cuándo modiicar 
las pautas usuales?

Dear Edit or:

We have found the let ter to the editor ent it led “ Diagnosis 

of delayed cerebral ischaemia and cerebral vasospasm in 

subarachnoid haemorrhage: How long should they be 

monitored?”  to be of great  interest . This document  refers 

to certain aspects of the scheme published on the 

recommended guidelines for diagnosis of delayed cerebral 

ischaemia (DCI) and cerebral vasospasm in subarachnoid 

haemorrhage (Neurología. 2010;25:322-30).1 Bearing in 

mind our discrepancies with respect  to the aspects 

interpreted, we feel it  is necessary to clarify these from a 

dif ferent  perspect ive.

Since 1951, when cerebral vasospasm was described 

angiograms produced during the irst 26 days following the 
burst ing of saccular arterial aneurysms, there have been 

considerable cont roversies and inconsistencies in the 

diagnosis of vascular disorders and DCI.2-4

In the clinical t rials and descript ive studies published to 

date, inconsistencies have been found in use of the 

deinitions on DCI secondary to aneurysmal subarachnoid 
haemorrhage. The use of clinical vasospasm, symptomat ic 

vasospasm and vasospasm-related ischaemia suggests that  
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DCI presents in combination with a radiologically conirmed 
narrowing of the artery. However, pat ients with subarachnoid 

haemorrhage may suffer a clinical impairment  at t ributable 

to DCI in the absence of radiologically conirmed vasospasm 
and this ischaemia is probably due to other factors. The 

opposite situat ion, where the pat ient  has angiographic 

vasospasm without  developing any clinical manifestat ions 

of DCI, also occurs frequent ly.1,5

The typical manifestat ions of clinical impairment  caused 

by DCI are the development  of focal neurological signs (such 

as aphasia, hemiparesis, hemianopsia, neglect ) and/ or a 

reduct ion in the level of consciousness.1,5 Evident ly, the 

detect ion of these typical signs requires frequent  met iculous 

neurological out -pat ient  examinat ions, part icularly during 

the period when there is a risk of this phenomenon occurring. 

In addit ion, it  has recent ly been proposed that  these 

neurological events at t ributed to DCI must  have a durat ion 

in excess of one hour in order to reduce false posit ive 

diagnoses.5

In the neuroscientiic literature, one of the critical 
subj ects has been monitoring with t ranscranial Doppler 

(TCD) to detect  cerebral vasospasm secondary to 

subarachnoid haemorrhage, in addit ion to clinical 

observat ion at  intensive care units (ICU) or st roke units.6 

Signs of vasospasm can be detected through TCD and may 

indicate the need for intensive management  prior to the 

start  of cerebral ischaemia. Among the various guidelines 

described for the diagnosis and TCD monitoring of vasospasm, 

the most  outstanding are:

— Frequently, and at least once daily during the irst days 
after admission. If  high speeds are not  detected in the 

irst 7 days, the frequency of the observations can be 
reduced.7

— In the irst 24 hours and at least one other ultrasound 
examinat ion between the 4th and 14th day of evolut ion 

of the subarachnoid haemorrhage, except where the irst 
study is effected during this period and is normal. 

Ult rasound follow-up in the observat ion ward was 

performed every 48 hours but  if  the pat ient  was admit ted 

to the ICU, it  was done daily.8

— A baseline study as early as possible (day 0) and then 

cont inuing once a day between days 3 and 10. 9

— From the date of admission, with daily recordings unt il 

the resolut ion of the ult rasound or clinical signs of 

vasospasm, or unt il day 14 in those pat ients were not  

resolved.10

These monitoring guidelines essent ially correspond to 

the normal pat tern in the evolut ion of cerebral vasospasm 

in subarachnoid haemorrhage: it  appears after 3-4 days, 

achieves its maximum incidence and severity between days 

6 and 8, and then disappears after 12 to 14 days.1-4 For this 

reason, it  is desirable to have close monitoring, mainly 

through clinical and ultrasound examinations, in the irst 7 
to 10 days of the subarachnoid haemorrhage.1

In our review, it  is also proposed that , when there is no 

suspicion of vasospasm/ DCI, the frequency of the 

observat ions should be reduced unt il monitoring is 

withdrawn after 14 to 21 days.1 This last  deadline has been 

established since at least 4% of the neurological deicits 

at t ributable to cerebral vasospasm occur on or after day 

13.2 We agree with the authors of the let ter that  it  it s an 

infrequent  form of debut  and its diagnosis requires clinical 

suspicion. Furthermore, perfusion tests are a promising tool 

for diagnosing DCI, not  only in pat ients with impaired 

consciousness, but  also in pat ients with a good level of 

alertness.

General ly speaking,  t he risk t ime and t he risk factors 

for vasospasm/ DCI determine how long pat ient s wit h 

subarachnoid haemorrhage should be monit ored for.  For 

example,  it  is appropriat e t o apply cl inical and TCD 

observat ion more careful ly and for longer t han usual 

when t here are dense col lect ions of  blood t hat  give t he 

impression of  represent ing dense clot s on t he vert ical or 

horizontal planes (grade III of Fisher’s scale). Vergouwen 
et  al . 5 add,  as t he best  moment  for conduct ing a fol low-

up st ructural neuroimaging t est  t o detect  cerebral 

infarct ion,  once t he risk period for DCI has passed and 

wit hin 6 weeks fol lowing t he st art  of  t he subarachnoid 

haemorrhage.

To sum up, we feel that research into the clariication of 
the deinitions and characteristics of cerebral vasospasm 
and DCI must  combine clinical monitoring with other 

diagnost ic tests (part icularly TCD, digital subt ract ion 

angiography and the mult iple types of magnet ic resonance 

and computed tomography) during the t ime interval 

indicated above. We are deinitively grateful to the letter 
writers for their considerat ions regarding our review and 

for their valid case report .

References

1. Rodríguez GPL, Rodríguez PLR, Rodríguez GD. Diagnóstico de  
la isquemia cerebral tardía y el vasospasmo cerebral en la 

hemorragia subaracnoidea. Neurología. 2010;25:322-30.

2. Loch MR. Management  of cerebral vasospasm. Neurosurg Rev. 

2006;29:179-93.

3. Keyrouz SG, Diringer MN. Clinical review: Prevention and 
therapy of vasospasm in subarachnoid hemorrhage. Crit ical 

Care. 2007;11:220.

4. Naval NS, Stevens RD, Mirski MA, Bhardwaj  A. Cont roversies in 

the management  of aneurysmal subarachnoid hemorrhage. Crit  

Care Med. 2006;34:511-24.

5. Vergouwen MD, Vermeulen M, Van Gijn J, Rinkel GJ, Wijdicks 
EF, Muizelaar JP, et al. Deinition of delayed cerebral ischemia 
after aneurysmal subarachnoid hemorrhage as an outcome 

event  in clinical t rials and observat ional studies. Proposal of a 

mult idisciplinary research group. St roke. 2010;41:2391-5.

6. Bederson JB, Sander CE, Hunt BH, Dacey RG, Dion JE, Diringer 
MN, et  al.  Guidelines for the management  of aneurysmal 

subarachnoid hemorrhage: A statement  for healthcare 

professionals from a special writ ing group of the St roke Council,  

American Heart  Associat ion. St roke. 2009;40:994-1025.

7. Aaslid R. Transcranial Doppler assessment  of cerebral 

vasospasm. Eur J Ultrasound. 2002;16:3-10.
8. Muñoz-Sánchez A, Murillo-Cabezas F, Rincón MD, Rivera MV, 

Herrera I, Flores-Cordero JM, et al.Hemorragia subaracnoidea 
espontánea: ¿Es út il la ult rasonografía Doppler t ranscraneal 

urgente? Neurocirugía. 2003;14:295-301.

9. Kassab MY, Majid A, Farooq MU, Azhary H, Hershey L, Bednarczyk 
EM, et  al.  Transcranial Doppler: An int roduct ion for primary 

care physicians. J Am Board Fam Med. 2007;20:65-71.



LETTERS TO THE EDITOR 381

10. Scherle MCE, Pérez NJ, Castro JM. Utilidad clínica del Doppler 
transcraneal en el diagnóstico del vasospasmo cerebral en la 
hemorragia subaracnoidea. Estudio de validación. Rev Neurol. 
2008;47:295-8.

P.L. Rodríguez García, * L.R. Rodríguez Pupo, D. Rodríguez 
García

Hospit al  General  Docent e Dr. Ernest o Guevara de la Serna, 

Las Tunas, Cuba

* Corresponding author.

E-mail: lrpupo@cucalambe.ltu.sld.cu (P.L. Rodríguez García).


