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The case is presented of a 37-year-old man with sponta-
neous thrombosis of a 10-mm left posterior communicat-
ing artery aneurysm, following presumed subarachnoid
hemorrhage with negative angiography. Sequential mag-
netic resonance angiography and magnetic resonance
source imaging (at 2 weeks, 3 months, 2 years, and 2
years, 5 months) showed progressive shrinkage and dis-
appearance of the aneurysm.
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pontaneous thrombosis of an intracranial an-

eurysm is an infrequent event [1,2,4-7,11,
13,14,17,18]. We report an unusual case of posterior
communicating artery aneurysm thrombosis fol-
lowing presumed subarachnoid hemorrhage with
subsequent shrinkage and then disappearance of
the aneurysm on serial magnetic resonance angiog-
raphy (MRA) and magnetic resonance imaging (MRI)
examinations over a 2%-year follow-up period.

CASE REPORT

A 37-year-old man complained of a dull ache in the
left temporal and posterior ocular area initially felt
to represent tension-type headache. He had a his-
tory of similar episodes 16 years earlier while under
stress in law school. The next day, the headache
became incapacitating, to the extent that the pa-
tient locked himself in a dark quiet room for 3 days.
Seven days later, the patient returned to the clinic
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complaining of less severe, but persistent head-
ache. He was seen by a neurologist and referred for
MRI. Neurologic exam was negative at that time.
MRI performed 3 days later showed a 10-mm left
posterior communicating artery aneurysm with
bright signal on T, weighted precontrast images,
suggesting either slow flow or thrombosis. MRA
was not available at that time. A three-vessel cere-
bral angiogram (Figure 1) with cut film and digital
subtraction was performed, including multiple ob-
lique magnification views. No evidence of a cerebral
aneurysm, nor of vasospasm, was seen. The patient
elected to have the aneurysm followed by MRA, and
was referred to a sister institution for baseline
study. A three-dimensional (3-D) phase contrast
MRA showed no evidence of flow within an aneu-
rysm (Figure 2 A). Three-dimensional time-of-flight
MRA performed at the same time did show bright
signal in the aneurysm, consistent with recent
thrombosis (Figure 2 B-C). Repeat MRA 3 months
later showed the left posterior communicating ar-
tery aneurysm to have reduced in size to 6 mm, with
no evidence of flow within the aneurysm (Figure 3
A-B). The 3-D time-offlight MRA source image
which had previously shown bright signal within
the aneurysm now showed dark signal consistent
with thrombus evolution (Figure 3 B).

Repeat MRA 2 years after the initial presentation
showed no evidence of an aneurysm. T; weighted
spin-echo MRI showed a tiny residual nubbin adja-
cent to the left posterior communicating artery or-
igin, with no evidence of a flow void. Magnetic
source imaging (MSI) performed with magnetoen-
cephalography showed diffuse spontaneous slow-
wave activity [12,13] over the left hemisphere, in-
dicative of possible cortical dysfunction.

Repeat MRA at 2 years and 5 months after the
ictus showed no evidence of an aneurysm on 3-D
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Left internal carotid arteriogram. Left anterior ob-
lique projection.

time-of-flight (Figure 4 A) nor on 3-D phase-contrast
MRA, and showed further disappearance of the an-
eurysm on the source images (Figure 4 B). The
patient has continued to do well 3 years and 2
months after the aneurysm was initially discovered,
but he does have occasional mild left-sided head-
aches. He does not wish to undergo repeat conven-
tional angiography.

DISCUSSION

The reported incidence of complete thrombosis of
an intracranial aneurysm following a subarachnoid
hemorrhage varies widely [1,2,4-8,11,13]. In 1944,
Dandy stated, “It is impossible to more than guess
at the percentage of certain seeming cerebral hem-
orrhages of this origin that are permanently cured
by thrombosis. My guess would be that it is not
more than 15% or 20%” [4]. He also stated that one
must look upon so-called cures with considerable
skepticism, since delayed rupture may occur many
years later. Autopsy studies have reported sponta-
neous thrombosis of ruptured intracranial aneu-
rysms to occur in 9%-13% of patients [2,13]. Al-
though our patient did not have documentation of
subarachnoid hemorrhage by either lumbar punc-
ture or computed tomography, his clinical symp-
toms strongly suggested its occurrence. Edner [6]
found that 1 of 78 ruptured aneurysms visualized
initially were not visualized at subsequent angiog-
raphy due to thrombosis. Davila [5] reviewed the
literature prior to 1984 and found only 12 cases of
spontaneous thrombosis of ruptured aneurysms
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that were initially patent at angiography, but failed
to visualize at subsequent angiographic study. Only
7 of these 12 cases had patent parent arteries. Fod-
stad [7] reported 3 cases of complete aneurysm
thrombosis out of 100 cases treated with antifi-
brinolytic therapy for subarachnoid hemorrhage. In
1 of these 3 cases, aneurysm patency reappeared 1
month later. In 1992, Hamilton [11] reported a pa-
tient with a ruptured 5-mm anterior communicating
artery aneurysm that was not repaired initially due
to the patient’s poor clinical status. Repeat angiog-
raphy 2 years later, when the patient requested
surgery, was negative. Kumar [14] described a pa-
tient with an 8mm posterior cerebral-posterior
communicating artery junction aneurysm that was
shown by initial angiography 16 days following sub-
arachnoid hemorrhage. Repeat angiography at 30,
40, and 60 days failed to demonstrate the aneurysm.

Failure to visualize an aneurysm by conventional
angiography may be due to either vasospasm or
faulty technique in addition to complete aneurysm
thrombosis. Furthermore, if an aneurysm is throm-
bosed at angiography, does this constitute a cure?
Nishioka [15] reported 13 of 72 patients with normal
three-vessel angiography who were found to have
an aneurysm at subsequent angiographic study,
whereas Forster [8] found an aneurysm in 1 of 56
patients on a second angiogram not seen on initial
study. Spetzler [17] reported a patient with severe
vasospasm who received antifibrinolytic therapy
for a left frontopolar artery aneurysm that was vi-

.sualized on initial angiography, disappeared, and

then reappeared on repeat angiographic study 21
days later. Atkinson [1] found 6 cases in the litera-
ture of aneurysms that were initially shown angio-
graphically to have a patent lumen followed by non-
visualization, and then revisualization on serial
angiographic follow-up studies. He reported an ad-
ditional case without subarachnoid hemorrhage of
a left posterior cerebral P1-P2 junction aneurysm
associated with left occipital lobe infarction. Mag-
netic resonance imaging at 2 weeks after the ictus
showed acute aneurysm thrombosis, and angiogra-
phy showed nonfilling of the aneurysm. Both repeat
MRI and conventional angiography 3 months later
showed a patient aneurysm lumen.

Our case differs from those previously reported
in that not only was the aneurysm not visualized at
conventional angiography, but serial MRA and MRI
studies over 2% years showed progressive shrink-
age and then disappearance of the aneurysm. Con-
tinued long-term follow-up will be necessary to de-
termine if this represents a complete cure.

The MSI finding of spontaneous slow-wave activ-
ity in our patient on the same side of the aneurysm
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is of interest. We hypothesize that this represents
mild cortical dysfunction related to the presence of
subarachnoid hemorrhage and associated menin-
geal irritation and/or vasospasm present prior to
performing the cerebral angiogram. No evidence of
left hemispheric infarction was seen at MRIL. We
have not observed similar findings in patients with
migraine headaches. Further MSI studies of addi-
tional patients with subarachnoid hemorrhage will
be necessary to determine the significance of this
finding.

Finally, this case raises the question: how sensi-

2 MRA 2 weeks after presentation. Three-dimensional
phase-contrast MRA does not show the aneurysm
due to the absence of flow (A, axial). Three-dimensional
time-of-flight MRA shows bright signal (white arrow)
within the left posterior communicating artery aneurysm
due to recent thrombosis (B). Source image from 3-D time
of flight MRA shows a 10-mm aneurysm with bright signal
(C, white arrow).

tive is MRA in detecting cerebral aneurysms? Ross
[16] reported an 86% sensitivity in detecting cere-
bral aneurysms greater than 3 mm in size when
combining MRA and spin-echo MRI as compared to
intraarterial digital subtraction angiography. Curnes
[3] reported an unusual case of a ruptured 4-mm
posterior communicating artery aneurysm in which
conventional angiography was negative, 3-D phase
contrast MRA performed immediately after the an-
giogram showed a patent aneurysm, and repeat
conventional angiography 7 days later confirmed
the aneurysm. MRA is insensitive to aneurysms less
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3 MRA 3 months after presentation. Neither 3-D phase
contrast MRA (not shown) nor 3-D time-of-flight
MRA (A) showed evidence of an aneurysm. Magnetic
resonance source image from the time-of-flight MRA now
shows the left posterior communicating artery aneurysm
to be reduced in size to 6 mm and to contain dark signal
due to thrombus evolution (B, white arrow).

than 3 mm in size and should be used only as a
screening procedure [12]. In the presence of sub-
arachnoid hemorrhage, catheter angiography re-
mains the diagnostic procedure of choice.

In conclusion, we report a case of complete spon-
taneous thrombosis following presumed subarach-
noid hemorrhage, with subsequent shrinkage, and
then complete disappearance on serial MRA studies.

Special thanks to Rose K. Saffold for her assistance in pre-
paring this article for submission.
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MRA and magnetic resonance source image, 2 years
and 5 months after presentation. Axial 3-D time-of-
flight MRA through the circle of Willis (A) and axial mag-
netic resonance spoiled grass (B) source image both
show no evidence of a posterior communicating artery
aneurysm.

REFERENCES

1. Atkinson JLD, Lane JI, Colbassani HJ, Llewellyn DME.
Spontaneous thrombosis of posterior cerebral artery
aneurysm with angiographic reappearance. J Neuro-
surg 1993;79:434-7.

2. Crompton MR. Recurrent hemorrhage from cerebral
aneurysms and its prevention by surgery. J Neurol
Neurosurg Psychiatry 1966;29:164-70.

3. Curnes JT, Shogry MEC, Clark DC, Elsner HJ. MR dem-
onstration of an intracranial aneurysm not seen on
conventional angiography. AJNR 1993;14:971-3.

4. Dandy WE. Intracranial arterial aneurysms. New York:
Hafner publishing, 1969 (facsimile of 1994 edition):8-12.

5. Davila §, Oliver B, Molet J, Bartumeus F. Spontaneous



Cerebral Aneurysm Thrombosis

10.

11.

thrombosis of an intracranial aneurysm. Surg Neurol
1984;22:29-32.

. Edner G, Forster DMC, Steiner L, Berguall U. Sponta-

neous healing of intracranial aneurysms after sub-
arachnoid hemorrhage. J Neurosurg 1978;48:450-4.

. Fodstad H, Liliequist B. Spontaneous thrombosis of

intracranial aneurysm during treatment with tranex-
amic acid (AMCH): report of three cases. Acta Neu-
rochir (Wien) 1979;49:129-44.

. Forster DMC, Steiner L, Hakanson S. The value of

repeat panangiography in cases of unexplained sub-
arachnoid hemorrhage. J Neurosurg 1978;48:712-6.

. Gallen C, Schwartz BJ, Pantev C, et al. Detection and

localization of delta frequency activity in human
strokes. In: Hoke M, Erne SN, Okada Y, Romani G, eds.
Biomagnetism: clinical aspects. Proceedings of the
8th International Conference on Biomagnetism. Am-
sterdam, the Netherlands: Elsevier Science Publishers:
1992:301-5.

Gallen CC, Sobel DF, Waltz T, Aung M, Copeland B,
Schwartz BJ, Hirschkoff EC, Bloom FE. Noninvasive
pre-surgical neuromagnetic mapping of somatosen-
sory cortex. Neurosurgery 1993;33(2):260-8.
Hamilton MG, Dold ONR. Spontaneous disappearance
of an intracranial aneurysm after subarachnoid hem-
orrhage. Can J Neurol Neurosurg 1992;19:389-91.

12.

13.

14.

15.

16.

17.

18.

Surg Neurol 137

1996;45:133-7

Heinz ER. Aneurysms and MR angiography: commen-
tary. AJNR 1993;14:974-9.

Housepian EM, Pool JL. A systemic analysis of intra-
cranial aneurysms from the autopsy file of the Pres-
byterian Hospital, 1914 to 1956. J Neuropathol Exp
Neurol 1958;17:409-23.

Kumar S, Rao VRK, Mandalam KR, Phadke RV. Disap-
pearance of a cerebral aneurysm: an unusual angio-
graphic event. Clin Neuro! Neurosurg 1991;93:151-3.
Nishioka H, Torner JC, Graf CJ, Kassel NE, Sahs AL,
Goettler LC. Cooperative study of intracranial aneu-
rysms and subarachnoid hemorrhage: a long-term
prognostic study. Ill. Subarachnoid hemorrhage of
undetermined etiology. Arch Neurol 1984;41:1147-51.
Ross IS, Masaryk TS, Modic MT, Ruggieri PM, Haacke
EM, Selman WR. Intracranial aneurysms: evaluation
by MR angiography. AJNR 1990;11:449-56.

Spetzler RF, Winestock D, Newton HT, Boldrey EB.
Disappearance and reappearance of cerebral aneu-
rysm in serial arteriograms: case Report. J Neurosurg
1974;41:508-10.

Tanabe M, Inoue Y, Hori T. Spontaneous thrombosis
of an aneurysm of the middle cerebral artery with
subarachnoid hemorrhage in a 6-year-old child: case
Report. Neurol Res 1991;13:202-4.



