OOooooooo00d 1999;40:615-620

o ooy booooo
Oood ooogl

0o ooon

oo0o.- Ooo.- Ooo- ooo» 000 ooo

OO0 :3000 0000 ODDOODO0O (3-dimensional Fourier transformation magnetic resonance
dacryocystography : MR DCG)J 00O O00O0O0O 00O0O0O,000 0000 MR DCGO
000 0000 oooog ooag.

OO0 O OO0 : 3 DFT constructive interference in steady state (CISS)O OO 3DFT fast low-
angle shot (FLASH)O OO 0O0O0O0O 300 OO 0O0O0O0O 1000 000 ODOOO MR
DCGU 000.00 OO0 U000 U000 000 000 Gadolinum-00O0O OOOO
(Gd-DTPA : saline = 1:100, 1:50, 1:25)0 00O OO OOOO 0OOO0O MROOO OO
0 00 000 000 OD0ooDO. 000 00000 MR DCGO OO0 ODOoOoooOd
OO0 00000 000 0ooooo.

0o0 :00 0o0oob0 MROO O MROOO OO0 ODOOOD O0ODO DOO O
00000 00 000 00 0 000,30 0000 0000 D00 Oooo o ooo
0 00d0d.1000 D00 0000 oo MR DCGO 5000 0000 OO0 OO O
00 0oo0o,50000 000 0000 000,20000 OO0 OO0 OoDoOoOoo,
00 000 000000 400 0000 000 10000 o0,500 000 ooog
00,200 000 000 0ODO0O0O OO0 OO O0d. 3DFT CcI1ssO 00 3DFT FLASHO
0000000000 ooDooooog.

00 :MRDCGO OO 00O O00O0OO0 OO0 OO OO0 OO OO O OO0 OO OO
0O 0000000000 0o0oDO0,00 0000000 000000 00000

oooob 0ob oo obobo 0o 0o oob ooooo.

000000000000 0000000 0OODOoOo
00 000000 00000000 0DO0.00000 0O
000 000000 00 0000 0000 oo ooo
0 000000,000 0000000000000 0O
0.00000 0000000000000 00O00
00000000000 000000 OoooO.oo0o
0O 3 dimensional Fourier transformation (3DFT) constructive
interference in steady state (CISS) 3DFT fast low-angle shot
(FLASH) 000 0000 3000 0000 ooooo
(3DFT MR dacryocystography: MR DCGO 0 0O)0 000
0,0 0000000 00000000,

0000000 DO0O0 oD0obOobooooo

00000 0000 000000 oooo

‘000000 DO00D ooooog

0 000 1980 80 140 0OOO 19980 10 2600 O0OOCOO.

ug o0 oo

00 000300O,1970 60 00 8000 ODOOO OO
0000000001100 0000 MRDCGO OO0
00,000 0000000000 O0OO0OO0OOO
0 00000.00000000 0000,000 2600
030000000 27000,000 000 OO0 30,
00 7000,00020007B00 00000 60000.

MRO O O O O Gadolinium-DTPA(Magnevist, Schering,
Germany)0 000000, 00 000 MROOOO OOO
00 000000000000 00000000 MRO
000 0000 00 1:100, 1:50, 1:250 OO0 OO OO0OO
0,000000 MROOOOO OOOS000 00O
0000 000,000000005000 0000 00,
000 MRO 00O0OD OO O 1-2m0 OO0 OO0 OO

- 615—-



gooo

000000000000 O00000.000 00000
00000 OO0, 15T Magnetom Vision (Siemens, Erlangen,
Germany)dd O0O0O0O 3DFT CISSO OO 3DFT FLASHO O
00 000 OO0O0.3DFT CcIssOoOnO ooooo
TR/TE/FA 12/6/70°, 3DFT FLASHO OO OOCOOO
TR/TE/FA 22/10/50°00 0000 O 00O OO matrix O
256x 256, 0 O O 14cm, slab thickness 66mm, OO O O 1.5mm
O 0000000 oDoO og, MIP(maximum intensity
projection)d] OO 00O MR DCGO O0O0O. OOO circular
polarized head coild OO OO0, 00000 OO 400 OO
0.000 000000000 00000 O0ooooo
oo0ooO00oO0oOoO0ooOooOo,MROOO0OOOOO
000 000 00000 1:500 00 000 OoOOOo.
3DFT CIsSO 3DFT FLASHOOOO MR DCGO OO0,
0000 00000 DOO00 000 ooooo ooo
000,000000 000 00000.

g g

b oo0ooooobo o0ooooo0oMROOO OOO
ubooobod ™MRO 0000 O,000 00000000
OO0 0000000000000 o0nooooFglL2).
O0O0MROOOOOOOOOOOOOOOOO0.000,
o ooooooooboboo oo boobooosgdgd
Oob0 0000 o000 ooo0,01:250 000 MRO
o0 o0o0oo0o0ooo0ob00oob0oobooobo.ooooo
s oo0o0oooooooooobooboooooon O
ugooooooooboooo,0o0obob oboggg
ooooooooOooooooooooooo.

;000 0000 3000 booobo oooooo ocooobooo

ooooooo oo bo,20 0000 oboob Ooo
o000 4000 ODOOO0OO0OO0O0OO00 O000,10000
gggooo,sootcoooooboooo oooooo
0,20000 0000000000000 0O00O0.0O0
ooo0ooooooo oobo obO400 0000000
o0 1000 MR DCGLD 00O OO0 OO0 OO0
(Fig. 3. 00000 OO0 OO SO000 MR DCGO O
0000 w300 2000 00000000 (Figs), O
0000000020000 MRDCGOODO OOO OO
000000 odob ocobogogg boobboogoo
OO0 o0 ooo0o0o0o ooobo ooooo oo ooo o
O000. (Fig3, Table 1). OO OO0 800 OO0 MR D-
CGU 00 000 0O 0ooooO.oooog oog 3D
CISSO 3D FLASH 0000 000 000.

Supeciar canalicuhus Camenan canalicuhis

- Wlonor turbinato

= WEk O Hisne:

Fig. 1. Normal anatomy of nasolacrimal drainage system
(Adapted from ref. 1).

Fig. 2. 3DFT FLASH MR DCG in a
normal volunteer obtained with instil-
lation of 1:50 Gd-DTPA solution.

A. MR DCG with 5 drops instillation
on erect position prior to MRI.

B. MR DCG with 5 drops instillation
on supine position prior to MRI.

C. MR DCG with continuous instilla-
tion on supine position during MRI.
Drainage into inferior turbinate (solid
arrow) is observed with suggested in-
ferior opening of nasolacrimal duct
(valve of Hasner) (open arrow) and
lacrimal sac (asterix).
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Table 1. Comparison between Conventional DCG and MR DCG in 10 Patients with Epiphora (n=20).

Site of Obstruction Conventional DCG 3D CISSMR DCG 3D FLASH MR DCG

Normal 8 8 8

Common canaliculus 4 5(non-visualization) 5(non-visualization)

Lacrimal sac 1

Nasolacrimal duct 7 7 7
incomplete 2 2 2
complete 5 5 5

DCG : dacryocystography

Fig. 3. 75-year-old woman complain-
ing bilateral epiphora.

A. 3D CISS MR DCG shows segmen-
tal non-visualization of right naso-
lacrimal duct (NLD) (solid arrows) and
drainage of contrast into inferior
turbinate (open arrow) suggesting
stenosis. Left NLD is not visualized.

B. Digital subtraction DCG shows seg-
mental stenosis of NLD at level of
NLD in right (arrows) and complete
obstruction at level of lacrimal sac in
left.

C, D.3DFT CISS (C) and FLASH (D)
axial images show high signal draining
solution in right (arrow), but not in
left. Structures surrounding NLD are
well visualized on CISS image.
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Fig. 4.65-year-old woman complaining left side epiphora.
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A, B. Left nasolacrimal duct(NLD) is not visualized on 3D CISS (A) and FLASH (B) MR DCG.
C. Digital subtraction DCG shows complete obstruction at level of common canaliculi in left.
Right NLD is well visualized on 3D MR and digital subtraction DCG.

A B

Fig. 5. 24-year-old man complaining
right side epiphora. He had operation
of left nasolacrimal duct (NLD) due to
obstruction 1 year ago.

A.3D CISS MR DCG shows obstruc-
tion at level of NLD in right (arrow).
Segmental non-visualization of NLD
(arrowheads) but drainage into inferi-
or turbinate (open arrow) is observed
in left. Lacrimal sacs are distended (as-
terix).

B. Digital subtraction DCG shows
complete obstruction at level of NLD
(arrow) in right and postoperative

stenosis (arrowheads) and leakage (small arrows) but satisfactory drainage into inferior turbinate (open arrow) in left.
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3 DFT Magnetic Resonance Dacryocystography
INn the Evaluation of Epiphora*
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Purpose : To evaluate the feasibility of 3-dimensional Fourier transformation magnetic resonance
dacryocystography (3DFT MR DCG: MR DCG) and its diagnostic efficacy in patients with epiphora.
Materials and Methods : Three normal volunteers and ten patients complaining of epiphora were studied by
MR DCG using 3DFT CISS and 3DFT FLASH techniques. In normal volunteers, MR DCG was obtained by
instillation of diluted Gd-DTPA solutions of different concentrations (Gd-DTPA : saline=1:100, 1:50, 1:25)
using various instillation methods. In patients with epiphora, MR DCG was compared with conventional
DCG.

Results : In normal volunteers, the best image was obtained with the continuous instillation method during
MR scanning. In all normal volunteers, MR DCG demonstrated the entire course of the nasolacrimal duct
(NLD). In patients with epiphora, however, there were five cases in which MR DCG failed to visualize the
NLD, as well as five cases of occlusion and two of stenosis at the level of the proximal NLD. These findings
corresponded with conventional DCG findings as four cases of occlusion at the level of the common
canaliculi, one case of lacrimal sac, five cases of occlusion and two cases of stenosis at the level of the
proximal NLD. There was no significant difference between MR DCG findings using 3DFT CISS and 3DFT
FLASH MR techniques.

Conclusion : MR DCG can detect the correct level of obstruction and differentiate between occlusion and
stenosis of the NLD in patients with obstruction of the lacrimal drainage system. It may be a useful
diagnostic method for investigating complicated cases in which conventional DCG is not possible due to
post-surgical or traumatic obstruction.

Index words : Magnetic resonance(MR), comparative studies
Magnetic resonance(MR), three-dimensional
Lacrimal gland and duct, radiography
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