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Abstract : A LOyear<ild child presenting with subarachnoid haemor
rhage secondary to the rupture of an anterior communicating artery
aneurysm and concomitant caaretation of the aorta followed up by

INTRODUCTION

Subarachnoid haemorrhage (SAH) seconcl,-" to
aneurysm rupture is unusual in children. The occur
rence of intraaanial aneurysm and coartation of the
aorta has been reported. but to our knowledge no ease
followed up by transaanial doppler (TCD)has been
reported. TCD provides useful information about the
vasospasm which follows SAH and helps
neurosurgeons to determine the optimal period for
operative treatment.

CASE REPORT

A 10year-old boy presented with headache of sud
den onset on Odober 3. 1992. He was treated for an

infectious pathology with analgesics and antibiotics as
findings of the gross neurologieal examination were
thought to be normal. On odober 10. he presented
with a seizure and became lethargic following an acute
headache and was referred to the department of
paediatrics. An examination he was found to be com
atose with a stiff neck. There was no response to pain
stimuli. Episodic chewing was noted. The systemic
blood pressure was 160 mm Hg systohc and 120 mm
Hg diastolic. Lumbar puncture was suggestive of SAH.
A CT sean without and with contrast enhancement
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periodie transcrania! doppler is reported and literature on the sub
ject is briefly reviewed.
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confirmed the presence of widespread subarachnoid
blood in the basal dstems and identified an area of

enhancement in the region of the suprachiasmatic
dstem (Fig 1).

He was admitted to the neurosurgery department
and four hours later consdousness improved and he
answered questions although drowsy without any
long-trad motor or sensory signs or aanial nerve fin
dings. Antihypertensive treatment with Glycerol
trinitrate at a rate of 21 cclh was begun. when
episodically the systemic blood pressure reached 180
and 120 mm Hg for sytohc and diastohc values subl
ingual Nifedipine (10mg) and diuretics (Furosemide 40
mg) were added.

TCD exarnination showed a beginning vasospasm
in the left middle cerebral artery (MCA)area: at 50 mm
depth mean velodty (Cm)was 110cmJsecand pulsatili
ty index (P.!.)0.71 (Fig2A).On the right side at 65 mm
depth the Vm was over normal values at 78 cmJsec
and espedally the P.!. was high at 1.14 (Fig 2D).

On Odober 12. the systemic blood pressure was
maintained at 150-160mm Hg for sytohc and 100-110
mm Hg for diastohc values: the patient sufIered severe
headache and the TCD showed an inaease in the left

side vasospasm: at 55 mm depth Vm became 132 cm)
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Fig.1: CTsean of the paöent. with (A) without (B)contrast enhancement confimiing the SAH and showing an enhancement in the region of
the supracmasmaöc cistem.

Fig.3 : Aortography by femora1mut!' showing coari:taöonof the aorta.

see and P.I: 0.79. At this moment the right side began
to be affeeted by the vasospasm: at 60 mm depth Vm
was 92 cm/see and P.I: 0.88 (Fig 2E).

Two days later a left side hemiparesis was noted.
the reason was a right side vasospasm involving the
M2 segment of the right MCA: at 45 mm depth Vm
52 cm/see (P.I: 501). but at 55 mm depth 106 cm/see
(P.I. 0.56) (Fig 2F).

The right Al segment of the anterior eerebral artery
was intact: at 70 mm depth reversed flow velodty was
46 cm/see (P.I:0.67).At this moment the vasospasm of
the left side MCA reached its peak level: at 65 mm
depth Vm 174 cmlsee and P.I: 0.24 (Fig 2e).

The day after the patient became hemiplegie on the
left side and developed a sixth nerve paresis on the
right side. Consdousness was not altered. Systemic
blood pressure again rose to 160-180mm Hg systohe
and 100-120mm Hg diastohe. Glyeerol trinitrate was
substituted by Sodium nitroprusside at a rate of 5 eclh
and Nifedipine was administered twiee aday.

In 5 days the left-sided hemiplegia gradually began
to improve at the left upper limb which again became
paretie. TCD revealed deaeased velodty on both sides.
On the left at 60 mm depth Vm was 118 cm/see (P.I.
0.48).

On October 21. the patient underwent femoral
angiography which had been postponed because of
vasospasm. A eoarctatian of the aorta was diseovered
(Fig 3). but the intraaanial arterial system eould not
be observed. Antihypertensive treatment was stopped
as the systemie blood pressure became normal.

On October 28. headache and neck stiffness disap
peared and the left side hemiparesis gradually
recovered. A second angiography by cannulation of the
left axillary artery was performed: postoroinferiorly
oriented a saeeular aneurysm implanted at the june
tion of left AL.A2 and anterior eommunicating artery
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Fig. 4: a) Cerebral angiography showing the aneurysm. b) Proxima! portion of the arrus aorta.

was observed (Fig4) and the proximal portion of the
arcus aorta was visualisied. The ultimate preoperative
check of the cerebral arteries by TCD was within nor
mallimits.

A left pterional aaniotomy was performed and a
Yasargil elip was placed at the neck of the aneurysm
which was opened and severed. The postoperative
course was uneventful. the patient was discharged on
the 9th postoperative day with a prophylactic an
tiepileptic prescription.

Two montbs later the right sixth nerve paresis had
completely recovered. There was no headache nor any
sign of left hemiparesis. He was in excellent physical
condition. He was referred to the Cardiovascular

Surgery and Research Hospital of Haydarpasa where
a coarctectomy and an end-to-end anastomosis of the
aorta was performed. He died two days later follow
ing profuse bleeding in the thorax due to loosening of
the anastomosis.
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DlSCUSSION

Eppinger in 1871 (8. 9) mst reported rupture of an
anterior cerebral artery aneurysm in a thirteen year
old boy who also showed stenosis of the isthmus of
the aorta at autopsy.

Intraaanial aneurysms in the paediatric age group
are rare neurosurgicallesions. occurring at a frequen
cy of approximately 0.5 % to 4.6% in large aneurysm
series (15).

in the Cooperative Studyonly 2.5 percent of
aneurysms occurred in patients under 20 years of age
(41aneurysms in 6343patients) (10).in Yasargil's series
(21)only 4 out of 1012 operated cases were under or
LO years of age (0.4%)and none had clinically obvious
concomitant disease.

There was a number of clinical series and isolated

case reports perrnitting a review of some 300 patients
with aneurysms presenting as diagnostic and
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therapeutic problems during the first two decades of
life and only IS% of aneurysms occurring in the
paediatric population were seen in the first decade of
life (19).

Richardson (16) found 74 cases of childhood
aneurysms in 3900 cases (1.9%); 7 patients had coarc
tation of the aorta and 2 polycystic kidney disease. The
ovarall inddence ofhypertension was only IS percent.
Vascular spasm was only seen at angiography in 9/74

(12%) of cases. In a clinicwhere more than 700 patients
undergo surgery for coarctation of the aorta, Matson
encountered only 1S children with intraaanial
aneurysms and only 3 of them had coarctation of the
aorta (14).

A current theme in the history of those patients
who presented initially with SAH was the general
failure of the attending physidan to consider an
aneurysm in the initial differential diagnosis, leading
to a second and more severe or fatal bleeding (is, 19).

First developed by Aaslid in 1982 (1), TCD has been
widely used in our department since 1991 in the detec
tion and follow-up of intraaanial haemodynmic
phenomena because it is atraumatic, practical and
repeatable. The accuracy of interpretation of TCD data
depends upon the knowledge, skill and experience of
the technidan performing the procedure (6).

Nevertheless the utility of TCD in detecting and
quantifying vasospasm after SAH has been extensive
ly studied and the results have been correlated with
angiographic findings. In patients with moderate to
large volume SAH, flow velodties in basal cerebral
arteries inaease in the 3 rd to LO th day of bleeding
and reach a maximum between days II and 20
paralleIing the development of aniographic vasospasm
(6).Time averaged mean flow velodties in the MCA
over 90 cm per second predict narrowing on
angiography (S).Velodties are often asymmetrically in
aeased on the side of the ruptured aneurysm and the
degree of change correlates rough1ywith the location.
volume and thickness of dot visible on CT. TCD is a

noninvasive method for following patients with SAH
for the development of vasospasm. perhaps allowing
preventian of delayed ischaemic defidts (2, 3. 4. 6, 7,
ll, 12, 13, 17, 18, 20).

Correspondence: Dr. Kaya Kiliç
Ziverbey 2. Hatboyu 5/6

81030 Kiziltoprak/istanbul
Tel: (212) 345 45 55

KiliÇ: Follow Up of Vasospasm by Transcrama] Doppler

REFERENCES

1. Aslid R. Markwalder T.. Nomes H.: Noninvasive transaanial Dop
pler ultrasound in basal eerebral arterles. J Neurosurg. 57:769-774.
1982

2. Aaslid R.. Huber P .. Nomes H.: Evaluation of eerebrovascular

spasm with transcranial Doppler ultrasound. J Neurosurg. 60:
37-41. 1984

3. Aaslid R. Nomes H.: Musical murmurs in human carotid arterles

after subarachnoid hemorrhage. J Neurosurg. 60: 32-36, 1984
4. Aaslid R.. Huber P.. Nomes H.: A transcranial Doppler method

in the evaluation of eerebrovascu1ar sapsm. Neurodiology 28: 11-16.
1986

5. Boc1eH.: Referenee values of the flow velodties in the MCA. lCA

and ACA during childhood in Bode H. (Ed): Pediatrle Applica
tions of Transcranial Doppler Sonography Springer-Verlag. Wien.
1988 p. 45

6. Caplan L.R.. Brass L.M .. Dewitt L.o., Adarns RJ.. Gomez C.. Otis
S. Wechler L.R.. Von Reutem G.M.: Transcranial Doppler ultra
sound: Present status. Neurology 40: 696-700, 1990

7. Compton J. Redmond S.. Simon 1.: Cerebral blood velodty in
subarachnoid hemorrhage: a transcranial Doppler study. J. Neurol.
Neurosurg. Psychiatry 50: 1499-1503. 1987

8. Eppinger H.: Stenosis aortae congenita seu isthmus persistem
Vrtljschr Prakt Heilk 112:31-67. 1871

9. Eppinger H.: Pathogenesis. histogenesis und aetologie der
aneurysmen einschliesslich des aneurysma equi verrninosum Arch
Klin Chir Suppl. 1: 35. 1887

10. Graf q..Nibbelink D.w.: Cooperative study of Intracranial
Aneurysms and Subarachnoid Hemorrhage. Report on a ran
dornized treatment study. Stroke 5: 559-601, 1974

lL. Groto E.. Hassler W.: The critical first minutes after subarachnoid

hemorrhage. Neurosurgery 22: 654-661. 1988
12. Harders A.. Gilsbach J: Time course of blood velodty changes

related to vasospasm in the drde of willis measured by tran
cranial Doppler ultrasound. J Neruosurg. 66: 718-728. 1987

13. Lindegaard K.. Nomes H .. Bakke S.. Sorteberg W .. Nakstad P.:
Cerebral vasospasm after subarachnoid hemorrhage investigated
by means of transcranial Doppler ultrasound. Aeta Neurochir
(Wien). 42 (suppl): 81-84. 1988

14. Matson D.D.: Intracranial arterlal aneurysm in Donald D. Mat
son (Ed): Neurosurgery of infancy and childhood. Charles C.
Thomas Publisher pp 741-748. 1969

15. Meyer F.B.. sundt T.M .. Fode N.C.. Morgan M.K.. Forbes G.S ..
Mellinger JF.: Cerebral aneurysrns in childhood and adolescenee.
J. Neurosurg. 70: 420-425. 1989

16. Richardson A.E.: Aneurysrns of childhood. in pia HW .. Langrnaid
c.. Zierski J. (Ed): Cerebral aneurysrns. Advanees in Diagnosis and
Therapy. Springer. Berlin pp 376-378. 1979

17. Seiller R.. Reulen H .. Huber P.. Grolimund P .. Ebeling U.. Steiger
H.: Outeome of aneurysmal subarachnoid hemorrhage in a
hospital population: a prospective study induding early opera
tion. intravenous nimodipine. and transcranial Doppler ultra
sound. Neurosurgery 23: 598-604. 1988

18. Sekhar L.. Wechsler K., Yonas H .. Luyckx K.. Orbist W.: Value
of trancranial Doppler exarnination in the diagnosis of eerebral
vasospasm after subarachnoid hemorrhage. Neurosurgery 22:
813-821, 1988

19. Shulman K. Aneurysrns in chilciren and Adoleseents in shulman
K. (Ed): Pediatrle Neurosurgeyr. Surgery of the Developing Ner
vous System. Grune and Stratton pp 617-624. 1982

20. Sloan M.A.. Haley KC.. Kasseli N.F.: Sensitivity and specifidty
of transcranial Doppler ultrasonography in the dianosis of
vasospasm foliowing subarachnoid hemorrhage. Neurology 39:
1514-1518. 1989

21. Yasaigil M.G. Clinical cosiderations. Chilciren in Yasari! M.G. (ED):
Microneurosurgery Vol.2 Georg Thierne Verlag. pp 30-32. 1984

169


