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Introduction

Internal coil trapping is one of the
treatment options used to prevent
rebleeding from a ruptured
intracranial vertebral artery dissection
(VAD). Postoperative medullary
infarctions have been reported as one
of the complications of this treatment
strategy. The aim of this study is to
determine the relationship between a
postoperative medullary infarction and
the clinical outcomes for patients with
ruptured VADs treated with internal
coil trapping during the acute stage of
a subarachnoid hemorrhage (SAH).

Methods

A retrospective study identified 38
patients, who presented from 2006 to
2011 with ruptured VADs and
underwent internal coil trapping
during the acute stage of a SAH. The
SAH was identified by computed
tomography, and the diagnosis for
VADs was rendered by cerebral
angiography. Under general
anesthesia, the dissection was packed
with coils, beginning at the distal end
and proceeding proximally. When VAD
involved the origin of the posterior
inferior cerebellar artery (PICA) with a
large cerebellar territory, an occipital
artery (OA)-PICA anastomosis was
created prior to internal coil trapping.
Pre- and postoperative radiological
findings, clinical course and outcomes
were analyzed.

Results

The internal coil trapping was completed within
24 hours after admission. The OA-PICA
anastomosis followed by the internal coil
trapping was performed in 5 cases.
Postoperative rebleeding did not occur in any of
the cases during a mean follow-up period of 16
months. The postoperative MRIs showed
medullary infarctions in 18 patients (47%)
(Table 1). The topographical pattern of
medullary infarctions, which was determined
using the schemes from previous reports
[1,2,3], included 7 (38.9%) dorsolateral
infarctions, 5 (27.8%) large inferodorsolateral
infarctions, 3 (16.7%) hemimedullary
infarctions, 2 (11.1%) paramedian infarctions,
and 1 (5.6%) dorsal infarction (Figure 1). The
mean length of the trapped VAD for the
infarction group (15.7 £ 6.0 mm) was
significantly longer than that of the non-
infarction group (11.5 £ 4.3 mm) (p=0.019).
Three of the 5 cases treated with OA-PICA
anastomosis were associated with postoperative
medullary infarction. The clinical outcomes at 6
months were favorable (mRS 0-2) for 23
(60.5%) patients and unfavorable (mRS 3-6)
for 15 (39.5%) patients (Table 2). Of the 18
patients with postoperative medullary
infarctions, the outcomes were favorable for 6
(33.3%) and unfavorable for 12 (66.7%)
patients (Table 3). The large infarctions,
especially hemimedullary and inferodorsolateral
infarctions, usually caused unfavorable
outcomes. A logistic regression analysis
predicted the following independent risk factors
for unfavorable outcomes: postoperative
medullary infarctions (odds ratio [OR] 21.287;
95% confidence interval [CI] 2.622-498.242;
p=0.003); preoperative rebleeding episodes
(OR 7.450; 95% CI 1.140-71.138; p=0.036);
and a history of diabetes mellitus (OR 45.456;
95% CI 1.993-5287.595; p=0.013).

Table.1

MRS 0-2 (123) RS 3-6 (1=15)

P, Regression (OR. 95% C1)

50412 5710
10(43%) 9.(60%)
16.(70%) 11(73%)

13 (57%) 6(40%)
1(4%) 4@7%)
29%) 3(20%)

9(39%) 10.(66.7%)
5(22%) 10 (67%)

6(26%) 12.(80%)
7(30%)

0034
0.508
1.000

0.507
0.069
0365
0.184
0.008
0.002
0.709
0.149
1.000
0.681

0.759 (1015, 0.920-1.119)
0.795 (1,334, 0.136-12.261)

0.013 (45,456, 1.993-5287.595)

0.036 (7.450, 1.140-71.138)
0.003 (21287, 2.622-498.242)

WENS, World Federation of Neurological Surgeons: PICA, posterior inferior cerebellar artery; OA, occipital artery

Table.3

Postoperative MRI of the representative

cases with medullary infarction. A:
hemimedullary, B: large inferodorsolateral,
C: paramedian, D: dorsolateral, E: dorsal

(arrow head)

References

1.Bassetti C, Bogousslavsky J, Mattle H,
Bernasconi A: Medial medullary stroke: report of
seven patients and review of the literature.
Neurology 48:882-890, 1997

2.Kameda W, Kawanami T, Kurita K, Daimon M,
Kayama T, Hosoya T, et al: Study Group of the
Association of Cerebrovascular Disease in
Tohoku. Lateral and medial medullary infarction:
a comparative analysis of 214 patients. Stroke
35:694-699, 2004

3.Vuilleumier P, Bogousslavsky ], Regli F:
Infarction of the lower brainstem. Clinical,
aetiological and MRI-topographical correlations.
Brain 118:1013-1025, 1995

Conclusions

A postoperative medullary infarction was
associated with unfavorable outcomes after
internal coil trapping for ruptured VADs. Coil
occlusion of the long segment of vertebral artery
led to medullary infarction, and OA-PICA bypass
did not prevent medullary infarction. A vertebral
artery sparing procedure such as flow diversion
by stent is an alternative treatment in the future,
if this approach is demonstrated to effectively
prevent rebleeding.




