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0 Abstract O

Intermediate-term Result of e-PTFE Membrane
Implant Surgery for Refractory Glaucomas

Chang-Sik Kim, M.D., Yong-Baek Kim, M.D.,
Hang-Jin Cho, M.D., Byung-Heon Ahn, M.D.*

Recently, various tube-shunt implants have been used in treating refrac-
tory glaucomas. They have large volumed reservoir portion made of hard
materials. We made a new implant with soft and freely malleable mem-
brane(expanded polytetrafluoroethylene, e-PTFE) as a reservoir portion
attached to the conventional silicone tube. Based on the encouraging result
from experimental animal study, we performed a clinical trial for the mem-
brane-tube implant.

We performed Glaucoma Tube-Shunt Implant surgery using double layers
of e-PTFE membrane and silicone tube with its one end fixed between the
two layers. The subjects had refractory glaucomas without useful vision
who visited our hospital from May 1991 to Sep. 1995.

There were 40 eyes of 37 patients and their mean follow-up period was
32.6 months. We could control the IOP within 6—210 Hg in 26 eyes(65.0%,
Success). In remaining 14 eyes, we could not control the IOP or additional
surgery was needed to control the IOP or treat severe complications(35.0%,
Failure). The Kaplan-Meier Survival for IOP control was 78.4% at 1 yr,
71.6% at 2 yr, and 60.3% at 3 yr. The complications were similar to those
of other commercially available Glaucoma implants.

This new implant is made of soft, freely malleable membrane for the
reservoir portion with small volume which can be inserted with smaller inci-
sion on the conjunctiva with less complication. We have obtained compara-
ble result from this membrane-tube implant to other implants, and it may
be considered as an another substitute for the treatment of refractory glau-
comas(J Korean Ophthalmol Soc 41:184—196, 2000).

Key Words : Glaucoma implant, Tube-shunt implant, Membrane implant,
e-PTFE membrane
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Figure 1. Membrane-Tube implant made of e-
PTFE and silicone tube.
Arrow: Silicone Tube, one end fixed between 2

10

layers of e-PTFE membrane, Arrowhead: 5-0
nylon intraluminal stent passing through the sili-
cone tube and between the e-PTFE membranes,
e-PTFE: e-PTFE membrane reservoir
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Figure 2. Scheme of Membrane Tube |mplant
surgery.

Arrow: Silicone Tube connecting form anterior
chamber to membrane reservoir, Arrowhead:
Anchoring sutures for silicone tube and e-PTFE
membrane onto sclera with 10-0 nylon, SPG:
Donor Scleral Patch Graft, e-PTFE: e-PTFE
membrane reservoir
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0000 000 000 42.5+ 14.60Hgd 00
0 0000 0000 2.2¢0.6000.000 O
000000 1000000 830000 OO0
32.600000.00 0000 00 000 17.3
+10.20Hg0 000 0000 00 0000 OO0
0.5+ 0.8000.

000 00000 000 00, 00 100 O
23.80Hg, 200 O 22.50Hg, 100 00O
18.50Hg0 000 OO0 000 OO0 00O
0 200 O 19.10Hg, 400 O 17.50Hg, 6
00 O 19.50Hg, 10 O 16.40Hg000. O
00 1000 0000 000000 20 000
17.10Hg, 30 00 18.00Hg, 40 O 18.60
Hg, 50 O 21.50Hg, 60 000 13.50HgO
000 7000 00000 00000 10000

Table 1. Characteristics of the Subjects
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000 160HgO OO (Table 2, Fig. 3). 000
00 00000 000 00 000 00 2.20
00000 1000 0.800 0DO0OOO, 10
00 0.30, 2000 0.40, 4000 0.50, 60
00 0.30, 100 0.40, 200 0.50, 300
0.60, 400 0.60, 500 0.70, 600 0.70,
700 000 10000 2000 0000 000
0 000.000 000 000 600000 O
0 000 0000 000 O 000 00000
0 0000 000 000 (pd0.05).

0000 000 000 000 340 (85%)0
0.100000, 000 0000 000 00 O
00 000 0.3000.000 0 000 000
0 000 1.200 0000 OO0 000 000
00 0000.0000 000 00000 00
00000 30(7.5%)00 00000 00oo,
250 (62.5%)0 0 000 OO0 000 10 00
0 000 0000, 120@0%)00 00000
20 00 00O00. 000 000 120 O 700
00000 0000 000000 000000,
500 000 0000 OO0 000 00000.
00 000 00000 140 0 600 000 O
00 000 10 000 000 0000, 000
20 00 OO0 00O 3000 OO0O(Table
3). 000 000 000 000 000 00 O
0000 000 OO0 000 000 000 OO0
0 000 00 000 0000 (@P=0.035). 0 O
0 0Oo,00,000 00,000 000 OO
0 00, 000 mitomycind 0000, 000
0,00 0000 000000000000
000 00 000 0000.

000 00000 0000 0000 000 O
0000000 00000 000 260 65%0 0

sex male 22(24 eyes)

240178 (average 50)
1083 (average 32.6)
neovascular glaucoma 19
failed previous filtration 8
secondary glaucoma

age(yr)

follow-up (mo)

preop diagnosis
(eyes)

female 15(16 eyes)

~

aphakic or pseudophakic G 6
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Table 2. Change in intraocular pressure and number of medications before and after Membrane-Tube

implant surgery

Time 10P(C Hyg) No. of Medications No. of Subjects
meanz SD meanz SD eyes

preop 42.5 14.6 2.2 0.6 40

postop 1 wk* 23.8 16.7 0.8 0.9 40
2 wk* 22.5 18.4 0.7 0.9 40
1 mo* 18.5 12.1 0.3 0.6 38
2 mo* 19.1 11.1 0.4 0.6 37
4 mo* 17.5 10.1 0.5 0.7 35
6 mo* 19.5 12.7 0.4 0.7 33
1 yr* 16.4 4.7 0.4 0.6 28
2 yr* 17.1 10.6 0.5 0.7 22
3 yr* 18.0 12.2 0.6 0.7 18
4 yr* 18.6 11.7 0.6 0.7 16
5 yr* 21.5 13.3 0.7 0.8 11
6 yr* 13.5 8.9 0.7 1.0
7yr 16 - 2 - 1

*Postoperative intraocular pressure and number of antiglaucoma medications were significantly decreased
compared to the preoperative values (Wilcoxon signed ranks test, p10.05)

DR mmMal
H] !

a0

5.5“ E'w Ty
Tims

prgid 1w Eyr Ayt dwm

Figure 3. Intraocular pressure changes before
and after Membrane-Tube implant surgery.
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g0 o.4000. D000 O0DOO 190 47.5%
o000 Ooooob 51.80, 000 OOO 38.1
OHg, U000 220 ODO0O0O OOO0O, OO0
U0 00dd 0bd 14.30Hg, 00ODOO 0.40 OO
o0 ooo.oooog y7o 17.5%000, 00
0O 00000 530, 000 000 38.70Hg, O
o0 000 00000 24000 OO0 goo

00 15.40Hg000, 00 00000 0.6000
0.000 000 000 140 35%0000 00
0 00 000 45,50, 000 000 OO0 50.4
OHg, 0000 2.10 0000 0000, 00O
00000 000 00 22.40Hg, 0000 OO
0 0.70 000 (Table 4).

000 000 000 00,00 00,000
000 000 O, 000000, Mitomycind
0000 00 000 00O0@00.05). 0000
00000 000000 OO0 000 000 12
0,000 00 1200000 0000 000
140, 000 2000 000 000 000 00
000 O 000 000 0000 (p=0.016). O
000, 00000 000 00 30000 00
00 000 000 0000 000 00 000
0000 (p=0.044).

000 000 0000 00000 000 O
0000 0000 0000000 190000
000 000 38.1+ 16.90Hg, 0000 700
00 38.7+8.50Hg, 00 140000 50.4+
10.50Hg0, 000 0000 0000, 000
00 0000 00000 OO0 000 0000
(p=0.013). OO0 00O OO0 000 00O
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Table 3. Characteristics of treated eyes : Related to visual outcome

VA change improved/no change worsened* All eyes
subjects(%) 28(70) 12(30) 40(100)
factors
age(yr) 49+ 14 51+ 14 50+ 14
sex(M/F) 17/11 7/5 24/16
I0P(0 Hg)
preoperative 41.9+ 16.3 44.0 10.4 42.5+ 14.6
last visit 18.2+ 10.9 15.3+ 8.5 17.3+ 10.2
antiglaucoma medications
preoperative 2.1+ 0.7 2.3+ 0.5 2.2+ 0.6
last visit 0.6+ 0.8 0.3+ 0.7 0.5+ 0.8
previous surgery’ 0.9+ 1.3 23+ 21 1.3+ 1.6
MMC(Yes/No) 8/20 5/7 13/27
* - worsened visual acuity by more than 2 lines
' statistically different between two groups(Mann-Whitney test, p10.05)
VA: visual acuity, IOP: intraocular pressure, MMC: mitomycin soaking
Table 4. Characteristics of treated eyes : Related to surgical success
Group Suiceess Failure Total
Unqualified  Qualified Subtotal
Number of subjects(%o) 19(47.5) 7(17.5) 26(65.0) 14(35.0) 40(100)
sex* Male(eyes) 8 4 12 12 24
Female(eyes) 11 3 14 2 16
age(yr) 52+ 14 53+ 13 52+ 14 45+ 13 49+ 14
No. of previous surgeries* 1.0+1.4 3.0+ 2.3 1.5+ 1.9 0.9+ 1.0 1.3+ 1.6
Intraocular pressure(C Hg)
preoperative* 38.1+ 16.9 38.7+ 8.5 38.3+ 14.9 50.4+ 10.5 42.5+ 14.6
at last follow up visit 143+ 4.0 15.4+ 4.4 146+ 4.1 22.4+ 15.5 17.3+ 10.2
No. of antiglaucoma medications
preoperative 2.2+ 0.7 2.4+ 0.5 2.2+ 0.7 2.1+ 0.5 2.2+ 0.6
at last follow up visit 0.4+ 0.6 0.6+ 0.8 0.4+ 0.6 0.7+ 1.0 0.5+ 0.8
Mitomycin soaking
Used 7 4 11 2 13
Not used 12 3 15 12 27

* : statistically different among 3 groups(Kruskal-Wallis test, p(10.05)

o, bogb, oob 300g obobb 0ogd
O00(@=0.045). OO0 OODO OO0 OOO
oooobO oooooobo oo 3o oo oo,
gboodb 00 o.00 ODhOOOoOD bOoo
ooobO oobo obobo ob ooo oooo.
MitomycinD OO0 OO0 0000 OO OO
goo oo o ooo og, oo, oog o
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Table 5. Characteristics of treated eyes : Related to Diagnosis

e-PTFE 0000000 —

Group NVG failed filter secondary aphal_(ic or Total
glaucoma pseudophakic glaucoma
No. of subjects 19 8 7 6 40
age(average) 56.1 46.1 37.0 49.8 49.8
previous operations(No.) 0.3 3.6 0.9 2.0 1.3
Intraocular pressure(d Hg)
preoperative 49.3+ 13.5 35.6+ 14.5 41.7+ 12.3 31.3+ 11.9 42.5+ 14.6
last visit 19.3+ 13.2 15.3+ 5.8 15.1+ 9.1 16.5+ 4.2 17.3+ 10.2
Antiglaucoma medications(No.)

preoperative 2.4+ 0.6 2.3 0.5 1.7+ 0.5 2.0+ 0.6 2.2+ 0.6

last visit 0.5+ 0.7 0.5+ 0.8 0.3+ 0.5 1.0+ 1.3 0.5+ 0.8

result(eyes/%)

Success 12(63.2) 6(75.0) 3(42.9) 5(83.3) 26(65.0)
unqualified 10(52.6) 2(25.0) 3(42.9) 4(66.7) 19(47.5)
qualified 2(10.5) 4(50.0) 0( 0.0) 1(16.7) 7(17.5)

failure 7(36.8) 2(25.0) 4(57.1) 1(16.7) 14(35.0)

NVG: neovascular glaucoma
0 000 0000, 000000 00 0000 Surviva Funclion
0 000 0ooo oooo(Table 4). @1'31
ugbd oog oo gooo obooob oo t%_-g_;
00 00 0000ooob bogo 83.4%0 O E ‘ iy
J - I
oo oo oo oo ooboobo, ooo d ? G y
o0 obboobooO obbooboobo OO0 75.0%, 0O . e
00000 63.1%0 0000 ODOoo, boono n
odod 00O 42.9%0 00O OO0 O0d d 3
00 00000 000 0000 00 0000 3 ?"’“;“
Furehion
0 0000 oooooo(Table 5). 1 .
OO0 000 400 O 260(65%)0 00000 e o

00 00000 0000 00 0000, 140
(35%)0 0000 00 00000. 000 00
00 0000000 000 0000 Kaplan-
Meier 00000 0OOOO O 00,0000
000 0000 000 30000 87.5%, 60
000 84.7%, 100 78.4%, 200 71.6%, 3
00 60.3%, 500 54.3%0 0000 (Fig. 4).
000 00 0000 00 220G5%)00 O
0000, 00000 000 00000 90
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Figure 4 Kaplan-Meier's survival curve for IOP
control.
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Table 6. Complications after Membrane-Tube
Implant Surgery

complications No. frequency(%)

total subjects 40 100.0

subjects with complication(s)
transient hyphema 9 225
hypotony 5 12.5
transient flat AC 3 7.5
choroidal detachment 1 25
obstruction of tube 3 7.5
fibrinous iridocyclitis 3 7.5
tube-corneal touch 2 5.0
corneal graft failure* 1 2.5
cataract 2 5.0
retinal hemorrhage 2 5.0
vitreous hemorrhage 1 2.5
exposed implant 2 5.0
endophthalmitis 2 5.0
phthisis 3 7.5

* : one corneal graft failure developed from 2 cor-
neal grafts
AC : anterior chamber

0 000000, 000 100 000 0000
0 0000 0 000 MTOOOO 0000 O
000 00000, 000 0000 000 00
00 0000000 00000. 000 000
0 0000 0000 000000 00000
000 2000 0000 0000 00 0000
0 00000 00 0000 000.00 00
00 20, 00000 1000 0000 000
0000. 000 000 000 00000 00
0 000 0000 0000 00000 000
000 00 2000 000O00.0000 30
00 0000 000 000000, 000 00
00 0000000 100 0000 00 00
10, 000 00000000 OO0 000 10
000 (Table 6).
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