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AR Qeh T g W g S Aol B0 32 QoL ofF . ytoutel o] & Q% & & 27| A &
AFkslA] 9= Molteno 4], Baerveldt %], Schocket o] FZo| AL Ha Ykt @A) Bof S WA s}
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Figure 1. Closed manometric apparatus used in this experiment for the calibration of manometer. Pig eye is connected in series with
anterior chamber (A/C) cannulator, infusion pump and manometer. (A) Pig eye is given pressured on by A/C cannulator. BSS sol-
ution is flowed into pig eye with infusion pump. (B) A/C cannulator intentionally makes intraocular pressure (IOP) of pig eye the
level that we want. Intraocular pressure is internally measured by manometer and external measured by rebound tonopen.
Intraocular pressures measured by manometer and rebound Tono-Pen and A/C cannulator-made pressure are compared each other.
(C) Infusion pump used in this experiment. (D) Manometer used in this experiment. (E) Anterior chamber (A/C) cannulator used
in this experiment. (F) Rebound Tono-Pen used in this experiment.
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FE o] oFe wstet 358 FHs| Hal A=A, =4
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Astal, HEFNE 2 ul/mine] =2 251 cHFig. 2).

AFE 5717 ERQY(type) &2 UYiro] FE 9] g9
Hslel s &(flow) 55 SHsIAtHFig. 3).

AAA eFQ)(type 1) o= WiE RBES AXsHA] oF
= AR dEAR FE Y s S5k F A
EF¢(type 2)& ojd|E WH EHE 8—( Vicryl2yF 232+
AR Az 3 FHE Yol dES dEAR Skl of
W WE o FEAN 355 yEsich Al WA Bl
(type 3)& 17}=k9] 6—0 Vicryl ABIEE £H ¢tog W
< oA FEx= AR FEEE Zo] 8-0 Vieryl2 Azt

Figure 2. (A) Closed manometric apparatus to measure intraluminal pressure in the tube of glaucoma drainage devices (GDD). (B)
Schematic diagram of this apparatus used in this experiment. Tube is connected in series with infusion pump and manometer. (C)
Ahmed valve implant is connected with a Healon needle. (D) It is observed that a Molteno tube is connected with a Healon needle.
A 6-0 Vicryl stent is found in the left side of the tube.
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Figure 3. Various tube ligation and stent methods. (A) Type 1, no ligation of Ahmed valve tube. (B) Type 2, ligation of Ahmed
valve tube with 8-0 Vicryl. (C) Type 3, ligation of Molteno tube and a 6-0 Vicryl as an intra-luminal stent with 8-0 Vicryl. (D) Type
4, ligation of Ahmed valve tube and three strands of 8-0 nylon as extra-luminal stents with 8-0 Vicryl. (E) Type 5, ligation of Ahmed
valve tube and a 6-0 Prolene as an extra-luminal stent with 8-0 Vicryl and then Prolene is removed for partial ligation.
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Figure 4. The measurement of flow resistance in Ahmed and Molteno implant using various tube ligation methods.
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Table 1. Intraocular pressure of pig between rebound Tono-Pen S F AR N o] AR, e

and manometer under anterior chamber (A/C) cannulator ZHE gl AR FHEE £l WE v|&s5t=

A/C cannulator Rebonud Tono-Pen =~ Manometer povalue ZLz|o]t} o= EHO| H& v|E& LS Hl=Yol=E AMsto
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4s i e 27} 457 ool e BRE Ak o] 45l

50 514 49.3 i Aot o] fEof o8l & $ 27] AU o=
Tested by Friedman test. QI Wetuhute] o) ghyFo] & AT

AA ol ARgE= op= E = A FHEI} 249

HoA HyP PN s2o] HASIHA EH Y ofgle SF2 AlElE B 5 EA H(silicone elastomer menbrane)

6.384 mmHgZ GA =gtk 17hk2] 6-0 Vieryl AHES Aol 7194 Aol A F2E 2 FA R 185 mm”
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A G = Ack(Fig. 4). o] Ao 7o) W0l 555 Ak 1
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A AREE L e W R el G = P
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19699 Molteno7} Mgt Huia A7 @4 AMgsE & A= A4 Aol 3S-e B, Topouzs et al™2
= g9 7)Ro] HrE’ ol A Yol A 76%°llA 21 mmHg oJ3}= ek A 4 qU%loL, 12
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Afzke] e A W2k Aol 7hsstH ARt 9 ofr| £ HHe} gro] WiHT} Q= SR WrRE A
& SRl WEle Fe-ehs gl FEIF ARt 9 s Follle Akt L}E} T 0lE deloery WH
& & 93|14 ethe Axdol vk s ARle A Y 71de] A, FE F9]Re] Waerg, BYAH 9] Ve
0] B2l Aato] ¢l FAQ Molteno &), Baerveldt o wh2 W= A4} Fa §& & 4 Qon], ™ Prata et
#2], Schocket tube shunt@} @b, WH 234 B4 S al’' o] Aol A9} o] F71FT} WA Lo o] WH 7]

o5 W] S Eof Agto] A7) FA]Ql Krupin Denver 9] Zfojuf A WoAe] wgt So= dgd = gloh
WH, Joseph WH, Ahmed WH, Optimed 2 FEHTH” " FTolli= opl = WHet Ze Tt gl W
B AR o] 9]2|sHs A4t AAE zhgat T2 AL Alel= s T I8E 5 Qe ASde
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=ABSTRACT=

The Measurement of Flow Resistance in Drainage Implants Using
Various Tube Ligation Methods

Hyung Ju Park, MD, Ki Ho Park, MD, PhD, Seok Hwan Kim, MD, PhD,
Tae Woo Kim, MD, PhD, Dong Myoung Kim, MD, PhD

Department of Ophthalmology, Seoul National University College of Medicine, Seoul, Korea

Purpose: To evaluate the flow resistance though the tube in a glaucoma drainage implant using various tube ligation
methods.

Methods: To measure the flow resistance, the following tube ligation methods were designed and tested: Type 1: no liga-
tion of Ahmed valve tube. Type 2: ligation of Ahmed valve tube with 8-0 Vicryl. Type 3: ligation of Molteno tube and a 6-0
Vicryl as an intra-luminal stent with 8-0 Vicryl. Type 4: ligation of Ahmed valve tube and three strands of 8-0 nylon as
extra-luminal stents with 8-0 Vicryl. Type 5: ligation of Ahmed valve tube and a 6-0 Prolene as an extra-luminal stent with
8-0 Vicryl followed by removal of the Prolene for partial ligation.

Results: The pressure was maintained under 0.143 mm Hg in type 1. In type 2, the pressure increased to 6.688 mm Hg
and dropped to approximately 6.384 mm Hg. In type 3, the pressure was maintained at 5.396 mm Hg which decreased to
3.572 mm Hg after stent removal. In type 4, the pressure was maintained at 5.700 mm Hg which dropped to 5.472 mm Hg
after the 1st stent removal, to 5.016 mm Hg after the 2nd stent removal and to 4.180 mm Hg after the 3rd stent removal. In
type 5, the pressure increased to 6.384 mm Hg and decreased to 5.624 mm Hg.

Conclusions: The tube ligation along with extra-luminal stents followed by staged removal may provide prevention of
hypotony and staged control of intraocular pressure after a glaucoma implant operation.
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