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Utility of Two Types of MR Cisternography for Patency Evaluation
of Aqueduct and Third Ventriculostomy Site: Three Dimensional
Sagittal Fast Spin Echo Sequence and Steady-State Coherent Fast

Gradient Echo Sequence
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Purpose: We aimed to evaluate the utility of two types of MR cisternography [fast
spin echo sequence and steady-state coherent gradient echo (GRE) sequence] in ad-
dition to phase contrast-cine imaging (PC-cine), for assessing patency at the aque-
duct and third ventriculostomy site.

Materials and Methods: 43 patients (35 patients with suspected aqueductal ste-
nosis and 8 patients with third ventriculostomy) were retrospectively analyzed. PC-
cine, 3 dimensional sagittal fast spin echo sequence [driven-equilibrium imaging
(DRIVE) or volumetric isotrophic T2-weighted acquisition (T2 VISTA)] and steady-
state coherent fast GRE sequence (balanced turbo field echo; bTFE) imaging were
performed in all patients. The patency of the aqueduct or third ventriculostomy site
was scored. Some pitfalls of each sequence were also analyzed in individual cases.
Results: 93% of all cases showed consistent scores in PC-cine, DRIVE/T2 VISTA, and
bTFE imaging. DRIVE/T2 VISTA imaging provided functional information of cerebro-
spinal fluid flow with flow-related artifacts, while bTFE imaging allowed direct visu-
alization of the aqueduct or ventriculostomy site. However, evaluation of anatomi-
cal structures was difficult in three cases with strong flow-related artifacts on
DRIVE[T2 VISTA and in 2 cases with susceptibility artifacts on bTFE.

Conclusion: Both DRIVE/T2 VISTA and bTFE imaging have complementary roles in
evaluating the patency of the aqueduct and 3rd ventriculostomy site.
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BE MRI= 1.5 T %= 3 T 24| (Achieva or Ingenia, Phil-
ips Medical System, Best, the Netherlands)2] 82d F+= 32
A sensitivity—encoding TS 018510 AJ3Y5HL} 64 O]
o}2] W& AoF ZRRE= 500 mg/keQ] chloral hydrateS 7742
&oll Fofet & X1t AEfollA HARSIIR, = 7lsAd
= 3T o9 Ve BT IS | Siek MRI HARE Al
Al 22F AAH PC—cine, FSE AlIE2] MR cisternography %
F 7HA], 3xFY AV BTFE 7158 2296I9IH. FSE Alg2l
MR cisternography+= 1.5 T 28|04z 32Hd AVJ®H DRIVE,
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matrix), 240 x 240: ZH T (section thickness), 10 mm:
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Fig. 1. A 47-year-old man with Chiari malformation.
A. Phase-contrast cine image shows active cerebrospinal fluid pulsation through the aqueduct (arrows).

B. Volumetric isotrophic T2-weighted acquisition image shows patent aqueduct and flow-related artifact within the patent aqueduct (arrows).
C. Balanced turbo field echo image shows patent aqueduct without flow-related artifact (arrow).
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Table 1. Comparison of PC-Cine, T2 VISTA/DRIVE and bTFE Imaging Scores for Evaluation of Aqueductal Patency

No Sex Age” PC-Cine T2 VISTA/DRIVE bTFE Cause of Stenosis Progress
1 M 14Y 2 2 2 Tectal glioma ETV
2 F 54Y 2 2 2 Web Follow-up
3 M 54Y 1 2 2 Web Follow-up
4 M 3M 2 2 2 Web VPS
5 M 55Y 1 1 1 Idiopathic Follow-up
6 F 15Y 2 2 2 Idiopathic VPS
7 F 65Y 2 2 NA due to artifact Basilar top aneurysm VPS
8 F 52Y 2 2 2 Tectal glioma Follow-up
9 F 76Y 1 1 1 Idiopathic Follow-up
10 F 42Y 2 2 2 Web Follow-up
1 M 30Y 2 2 2 Web Follow-up
12 F 4M 2 2 2 Idiopathic ETV
13 M 6 M 2 2 2 Large posterior fossa AC ETV, AC decompression
14 M 23Y 2 2 2 Idiopathic ETV
15 M 47Y 1 2 2 Web Follow-up

*Y = years, M = months.

AC = arachnoid cyst, bTFE = balanced turbo field echo, DRIVE = driven-equilibrium imaging, ETV = endoscopic third ventriculostomy, NA = not assessed,
PC-cine = phase contrast-cine imaging, T2 VISTA = volumetric isotrophic T2-weighted acquisition, VPS = ventriculoperitoneal shunt
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Fig. 2. A 54-year-old man with aqueductal stenosis.

A. Phase-contrast cine image shows faint cerebrospinal fluid pulsation through the aqueduct (arrows).

B, C. Both volumetric isotrophic T2-weighted acquisition (T2 VISTA) (B) and balanced turbo field echo (C) images show web-like lesion at the superior
medullary velum of the 4th ventricle causing aqueductal stenosis (arrow). Also there is no flow-related artifact through the aqueduct on T2 VISTA image (B).

A B c

Fig. 3. A 65-year-old woman with a coil-embolized aneurysm at the top of the basilar artery. Phase-contrast cine image (A) shows coil-emboli-
zed giant aneurysm at the basilar tip (arrowheads) and no active cerebrospinal fluid pulsation through the aqueduct (arrow). Volumetric isotro-
phic T2-weighted acquisition image (B) also shows coil-embolized aneurysm causing aqueductal stenosis (arrow). However, the lumen of the ag-
ueduct is obscured by coil-induced susceptibility artifact on balanced turbo field echo image (C).
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L} Z3|7} Holz] oQron, L|d4oho] 2183t 553 Hity VISTA FAolAE HER290] 754 U Lz4ol 520] 2t
SEAI9E T2 VISTA G/golA] =] Hzja=oho] Wiz ofsof  Rlx|o} &= oAl B grade 022 F7H=Qlou, bTFE
olal| Ueht= R84 QIF22 Qo o] o] 71je]  gAolMs Fulso] abgrlAdol ot x15t A /1=
2 A7} = olojA] AUATH Fig. 4). (susceptibility artifact)=. I8} 5745 F7F 4~ ISt} L
HZ] 3ol (FE 5)+= PC—cine F/olxls AR5 53t
24=olo] 5. 70| vl & HIXTH0S5H), DRIVE G4t
SFd e FJ2E bTFE GAOIA 055917 o9 2HA| E]o] 15522 3
= Table 20 7RE|QI, 245591 2] 7HE/dol tho S5 7t yzo] QU
D% s Qo) ?hH, DRIVE GAJOIA] Hzd4allo] w2 olFof oJgt &
5ot WHollo] o7t B4 QIE-Eo] AsHAl Ll 35917 7FRl 797 19 ¢
Hol  tH(Fig. 6).

¥

A B

Fig. 4. A 3-year-old boy with Dandy-Walker variant. Phase-contrast cine image (A) shows active cerebrospinal fluid (CSF) pulsation through the
aqueduct (arrow). Volumetric isotrophic T2-weighted acquisition image (B) shows severe flow-related artifact through the aqueduct due to large
amount of CSF flow, which obscures the normal contour of the aqueduct (arrow). Balanced turbo field echo image (C) shows slightly widened
aqueduct and minimal flow-related artifact within the aqueduct (arrow).

Table 2. Comparison of PC-Cine, T2 VISTA/DRIVE and bTFE Imaging Scores for Evaluation of Patency at Ventriculostomy Site after Endoscopic
Third Ventriculostomy

No Sex Age* PC-Cine T2 VISTA/DRIVE bTFE Cause of Stenosis

1 M 14Y 0 0 0 Tectal glioma

2 M 2Y 0 0 NA due to artifact Pineal germ cell tumor
3 M 23Y 0 0 0 Idiopathic

4 M 69Y 0 0 0 Pineal germ cell tumor
5 F 18 M 0 1 1 Old IVH and SAH

6 M 20M 0 0 0 Post infection

7 M 6M 0 0 0 Old IVH

8 F 10M 0 0 0 Idiopathic

*Y =years, M = months.
bTFE = balanced turbo field echo, DRIVE = driven-equilibrium imaging, IVH = intraventricular hemorrhage, NA = not assessed, PC-cine = phase contrast-
cine imaging, SAH = subarachnoid hemorrhage, T2 VISTA = volumetric isotrophic T2-weighted acquisition
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Fig. 5. A 23-year-old man underwent the endoscopic third ventriculostomy for the aqueductal stenosis. Phase-contrast cine image (A) shows
active cerebrospinal fluid pulsation through the ventriculostomy site in the 3rd ventricle floor (arrows). Volumetric isotrophic T2-weighted acqui-
sition image (B) directly demonstrates the ventriculostomy site (arrows) and flow-related artifact through the ventriculostomy site. The ventricu-
lostomy site is directly identified without flow-related artifact on balanced turbo field echo image (arrows) (C).

A B C

Fig. 6. A 10-month-old girl with endoscopic third ventriculostomy for the aqueductal stenosis. Phase-contrast cine image (A) shows active cere-
brospinal fluid pulsation through the ventriculostomy site (arrow). Driven-equilibrium image (B) shows severe flow-related artifact in the 3rd
ventricle and prepontine cistern area (arrows), which obscures the exact ventriculostomy site at the 3rd ventricle floor, whereas 3rd ventriculos-
tomy site is localized with minimal linear flow-related artifact on balanced turbo field echo image (arrows) (C).
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