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— Abstract =

Analysis of Initial Angiographic False Negative Aneurysmal
Patients and False Positive Non-Aneurysmal Patients

Young Soo Park, M.D., Man Bin Yim, M.D., Chang Young Lee, M.D.
Department of Neurosurgery, School of Medicine Keimyung University, Taegu, Korea

between the false negative aneurysms. in which the cerebral aneurysms missed by the initial angiography and
false positive aneurysms. in which aneurysms were not existed at surgery in spite of the aneurysm suggested
by the cerebral angiography. and to verify the causes of false negative and positive aneurysms.

Methods : The differences of the clinical and CT characteristics between false negative and positive aneurysmal
patients. and the sites of aneurysm in false negative aneurysmal patients and suspicious sites of aneurysms in false
positive aneurysmal patients, and the main causes of cerebral aneurysms missed by initial angiography and false
aneurysmal findings in cerebral angiography were investigated.

Results : There were 36 false negative aneurysmal patients and 14 false positive aneurysmal patients in our series.
The clinical grades and amount of subarachnoid hemorrhage(SAH) in false negative aneurysmal patients were more
severe than those of false positive non-aneurysmal patients. The most frequent false negative and positive
aneurysmal sites were anterior communicating(Acom) arteries. All missing aneurysmal site due to incomplete study
was posterior inferior cerebellar artery. The main causes for missing aneurysm in angiography were aneurysmal
thrombosis with or without small size of aneurysmal neck. overlapping vessels and small size of aneurysm itselt. The
main causes of false aneurysmal findings in cerebral angiography were junctional dilatation of posterior
communicating artery(Pcom). dilatation of perforators origin and focal atherosclerotic dilatation of cerebral main
vessels. All cases who had SAH in the perimesencephalic cistern were false positive non-aneurysmal patients. In
some cases of A2 aneurysm showed more severe SAH in the basal cistern than that in the anterior interhemispheric
fissure.

Conclusion : The repeat-angiography should be performed for all cases of unexplained SAH. especially for poor
clinical grade patients with thick SAH and cases with incomplete visualization of all vascular trees. Surgery should
be decided more carefully for patients with perimesencephalic basal cistern SAH who show Pcom artery aneurysm
by cerebral angiography. We also stress that some of A2 aneurysms may show inconsistent sites of SAH from the

origin of aneurysm.

Objective:ThiS study was undertaken to investigate the clinical and computerized tomographic(CT) features

KEY WORDS : Cerebral aneurysm - Subarachnoid hemorrhage - False negative angiography - False positive angiogra-
phy - Aneurysmal thrombosis.
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Table 1. Classification of the patients

e —

Group Description No. of cases
I Aneurysm missed by initial angiographic study 36
la - Initial angiographic study was negative, 16
but the aneurysm existed
Ib : Initial angiographic study was 6
suspicious, but the aneurysm existed
lc : Initial angiographic study was 4
incomplete, and the aneurysm existed
Il False positive aneurysm suggested by the 14
angiographic study -
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Fig. 1. Example of group la(initial angiographic study was negative, but the aneurysm found). Selected left internal carotid artery(ICA) angi-
ogram of the 50 year-old female patient obtained 1 day postictus, oblique view, demonstrating anterior communicating artery clearly
without opacification of the aneurysm(A). Left ICA angiogram of the same patient obtained 10 days postictus demonstrating aneury-

sm at the anterior communicating artery clearly(B).
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Fig. 2. Example of group Ib(initial angiographic study was suspicious, but the aneurysm existed). Selected left vertebral artery(VA) of the 55
year-old female patient obtained 1 day postictus, anterior posterior(A-P) view, showing suspicious aneurysmal lesion at bifurcation of
basilar artery(A). Left VA angiogram of the same patient obtained 9 days postictus, A-p view, showing an aneurysm at the bifurcation

of the basilar artery(B).
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Fig. 3. Example of group Ic(initial angiographic study was incomplete, and the aneurysm existed). Selected left vertebral artery(VA) of the 49-
year old patient obtained on day of ictus, anterior posterior(A-P) view, showing no aneurysm at right VA-posterior inferior cerebellar
artery(PICA) junction. Part of left VA was visulaized by the left VA injection(A). Right VA of the same patient obtained 6 days posti-
ctus, lateral view, showing an aneurysm at the junction of VA-PICA(B).

Fig. 4. Example of group Il (false positive aneurysm suggested by the
angiographic study). Selected left internal carotid artery(ICA)
angiogram of 52-year old patient obtained 1 day postictus,
oblique view, showing aneurysmal like lesion at anterior com-
municating artery. There was no aneurysm at surgical exposu-
re of the anterior communicating artery.
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Table 2. The difference of the clinical characteristics between the
aneurysm and non-aneurysm patients
Characteristics Group [ (N=36) Group I (N=14)
Age(yr)
Range 31-74 21-75
Mean 50.6 549
Sex
M F 15: 21 6:8
Clinical grade*
I 0 2(14.3)
[l 24(66.7) 9(64.3)
Il 5(13.9) 1( 7.1)
\Y 7(19.4) 2(14.3)

*: 1 & IV : Group 1 vs. 1 (p<0.05)

Table 3. The difference of the amount and distribution of suba-
rachnoid hemorrhage on computed tomographic scans
between aneurysm and non-aneurysm patients

Amount and Group | Group I
distribution (N=236) (N=14)
Fisher group*
1 3( 8.3) 2(14.3)
2 17(47.2) 10(71.4)
3 11(30.6) 1 7.1)
4 5(13.9) 1 7.1)
Distribution
Perimesencephalic cistern 0 4

141

*Fisher group
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Table 4. The sites of aneurysm in false negative aneurysmal pa-
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Table 7. The main causes of cerebral aneurysms missed by initi-

B Lient* al angiography
o Sites GroEp E! I_lfl [E Total Causes Group la b Ic Total
B (N=16) (N=16) (N=4) Aneurysmal thrombosis with or without
Pcom T 1 small size of aneurysmal neck 10 : 12
ICA 1 1 Small size of aneurysm 4 4
ICA bif 1 1 Incompatable with CT finding 3
MCA 4 3 7 Observer error 1
M. 1 1 Overlapping vessel 4 6 10
Acom 8 7 15 Hemodynamically 2 2
As 1 3 4 Technical problem 4 o
BA 1 1
SCA 1 1 Table 8. The main causes of false aneurysmal findings in cerebr-
PICA 4 4 al angiography

*Abbreviation : Pcom=posterior communicating artery : ICA=in-
ternal cerebral artery : bif=bifurcation : MCA=middle cerebral ar-
tery : My=distal branch of middle cerebral artery ;| Acom=ante-
rior communicating artery : A,=distal anterior cerebral artery :
BA=basilar artery ; SCA=superior cerebral artery . PICA=pos-
terior inferior cerebellar artery

Table 5. Suspicious sites of aneurysms in non-aneurysmal pati-

Causes No. of cases
Atherosclerotic focal dilatation 3
Jjunctional dilatation of Pcom. 4
Dilatation of perforator origin 4
Overlapping vessel 1

2

Prominent Acom.

ents™
Sites No. of case(s)
Pcom 4
MCA 1
M, 1
Acom 7
SCA 1

*Abbreviation : Pcom=posterior communicating artery ; MCA=
middle cerebral artery ; M,=horizontal portion of middle cerebr-
al artery ; Acom=anterior communicating artery ; SCA=superi-
or cerebral artery

Table 6. The size of aneurysms and number of preoperative rebl-

eeding )

Subgroup la b Ic
Size of aneurysm
<3mm
3- <6mm 7 8 ]
6- 10mm 8 3
>10mm 1
No. of preoperative rebleeding 1 2 3
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Abbreviation : Pcom= posterior communicating artery : Acom=an-
lerior communicating arlery
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Table 9. The management outcome of the patients
Outcome Group la Ib Ic I
Good 14 13 3 13
Fair 1 1
Poor 1 2 1 1
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Fig. 5. Computed tomographic(CT) scans of 74 year-old female pa-
tient showing subarachnoid hemorrhage(SAH) in the anter-
ior interhemispheric fissure and basal cisterns(A & B). Lelt
internal carotid angiogram, lateral view, showing a small an-
eurysm at the junction of the frontopolar and pericallosal
artery(arrow)(C). We regard the pattern of the SAH was nol
compatible with the aneurysmal site because the SAH was
more severe in the basal cisterns than that in the anterior in-
terhemispheric fissure. The patient died due to rupture of the
aneurysm during waiting period for the second angiogram(Ta-
ble 10. Case 3).
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Fig. 6. Right vertebral artery(VA) angiogram of the 60 year-old male patient, anterior posterior(A-P) view, showing round aneurysm at the

right posterior inferior cerebellar artery(PICA)(A). He recovered completely after successful clipping of the aneurysm at 9 days posti-
ctus. Left VA angiogram obtained after second SAH, A-P view, showing another ruptured aneurysm at the left PICA and previous cl-
ipped right PICA aneurysm(arrow)(B). He died after second SAH(Table 10. Case 4).

Table 10. Clinical characteristics of poor outcome patients and causes of poor outcome™

Case  Type Age/sex  Clinical grade  CT finding Aneurysm site Op Cause of poor outcome
1 la 50/F | Thick SAH Acom Y Postop rebl.
2 Ib 63/M [V Thick SAH with ICH  Acom Y Preop rebl.
3 Ib 74/F | Thin SAH A, N Preop rebl.
4 Ic 60/M Il Thick SAH PICA from contra-lateral An. Y Postop rebl.
5 I 75/F I Thin SAH with IVH Y Medical Cx

*Abbreviation : Op=operation ; SAH=subarachnoid hemorrhage : ICH=intracerebral hematoma ; IVH=intraventricular hemorrhage '
Acom= anterior comunicating artery : PICA=posterior inferior cerebellar artery : An=aneurysm . Y=vyes : Poslop=postoperative : rebl=

rebleeding : preop=preoperative : Cx=complication
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