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Utility of Collagen Matrix Insertion during Ahmed Valve Implantation with
Adjunctive Mitomycin-C: Outcomes at One-year
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Purpose: To compare the surgical outcomes of adjunctive mitomycin-C (MMC) Ahmed valve implantation with and without colla-
gen matrix insertion.

Methods: We retrospectively reviewed 108 eyes of 108 patients who underwent Ahmed valve implant surgery with adjunctive
MMC. Collagen matrix insertion/Ahmed valve implant surgery (CM-AGV) was performed on 55 eyes, while conventional Ahmed
valve implant surgery (AGV) was performed on 53 eyes. We defined surgical failure as an intraocular pressure (IOP) > 18 mmHg
or <5 mmHg on two or more consecutive visits, regardless of medication status.

Results: After surgery, the IOP and number of topical medications required fell significantly (compared with the preoperative pe-
riod) in both groups (both p <0.001); these findings did not significantly differ between groups. The cumulative surgical success
rates at 1 year did not significantly differ between groups (78.2% vs. 79.2%, p = 0.54). The only risk factor significantly associated
with surgical failure was a postoperative hypertensive phase. Anterior chamber (compared with sulcus) tube placement was sig-
nificantly associated with visual acuity loss at 1 year postoperatively, but this did not significantly differ between groups.
Conclusions: At the 1-year follow-up after Ahmed implant surgery with adjunctive MMC, the success rates of surgery with and
without collagen matrix insertion were similar.
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Table 1. Comparison of baseline characteristics between collagen matrix inserted-Ahmed valve implanted group and conventional

Ahmed valve implanted group

Collagen matrix inserted -Ahmed Conventional Ahmed valve

Shapeel valve implantation (n = 55) implantation (n = 53) e
Age (years) 60.2 + 14.5 61.2 + 14.0 0.710°
Sex 0.585"
Male 40 (72.7) 35 (66.0)
Female 15 (27.3) 18 (34.0)
Diagnosis 0.308"
Neovascular glaucoma 26 (47.3) 30 (56.6)
Uveitic glaucoma 7(12.7) 6 (11.3)
Open-angle glaucoma 16 (29.1) 15 (28.3)
Pseudoexfoliative glaucoma 509.1) 0
Angle closure glaucoma 1(1.8) 2 (3.8)
Number of preoperative medication 39+04 3.7+0.8 0.098"*
Preoperative intraocular pressure (mmHg) 34.4 +10.2 32.1 +94 0.199*

Values are presented as mean + standard deviation or number (%).

*Independent two sample 7-test; +chi—squalred test; “Wilcoxon rank sum test.
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Figure 1. Preoperative (Preop) and postoperative intraocular
pressure change in collagen matrix inserted-Ahmed valve im-
plant surgery (CM-AGV) group and conventional Ahmed
valve implant surgery (AGV) group.
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Figure 2. Kaplan-Meier curve of probability of success for col-
lagen matrix inserted Ahmed valve implant surgery (CM-AGV)
group and conventional Ahmed valve implant surgery (AGV)
group. Success was defined as intraocular pressure (IOP) be-
tween 6 mmHg and 18 mmHg during postoperative one-year
period and no serious postoperative complications including
visual acuity loss. If IOP did not decrease by more than 20%
from baseline IOP or additional surgery except subconjunctival
5-fluorouracil injection or needling was needed, it was consid-
ered as failure.

10.2 mmHgo]| 4] 13.5 + 4.4 mmHg= 745}
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Table 2. Univariate Cox regression analysis of risk factors as-
sociated with surgical failure after Ahmed valve implantation

Hazard ratio
(95% confidence p-value*
interval)

Age (years) 0.98 (0.95-1.01) 0.15
Sex

Female vs. male (ref.) 1.02 (0.44-2.34) 0.97
Diabetes mellitus (n = 70)

Yes vs. no (ref.) 1.75 (0.62-4.92) 0.29
Hypertension (n = 48)

Yes vs. no (ref.) 0.71 (0.08-6.08) 0.75
Diagnosis

NVG vs. POAG (ref.) 2.36 (0.69-8.06) 0.17

Uveitic glaucoma vs. POAG (ref.) 1.17 (0.48-2.86) 0.74
Lens

Pseudophakic vs. phakic (ref.) 1.07 (0.40-2.83) 0.89
Tube position

Sulcus vs. anterior chamber (ref.) 1.31 (0.53-3.27) 0.56
Preoperative IOP 1.00 (0.96-1.04) 0.96
Preoperative logMAR visual acuity 1.10 (0.75-1.62) 0.62
Number of preoperative medication 0.93 (0.53-1.63) 0.79
IOP at one day postoperatively 1.03 (0.99-1.06) 0.11
IOP at one week postoperatively 1.14 (1.06-1.23) >0.001
Hypertensive phase

Yes vs. no (ref.) 3.81(1.72-8.41) >0.001
Collagen matrix insertion

Yes vs. no (ref.) 1.26 (0.59-2.70) 0.55

ref. = reference value; NVG = neovascular glaucoma; POAG =
primary open-angle glaucoma; IOP intraocular pressure;
logMAR = logarithm of the minimal angle of resolution.
"Univariate Cox regression analysis.
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Table 3. Multivariate Cox regression analysis of risk factors as-
sociated with surgical failure after Ahmed valve implantation

Hazard ratio
(95% confidence
interval)
0.65 (0.37-1.13) 0.12

p—value*

Age (years)
Sex

Female vs. male (ref.) 1.02 (0.37-2.80) 0.97
IOP at one day postoperatively 1.01 (0.61-1.67) 0.98
IOP at one week postoperatively  1.57 (0.95-2.60) 0.08
Hypertensive phase

Yes vs. no (ref.)
Collagen matrix insertion

Yes vs. no (ref.)

5.16 (1.48-17.95) 0.01

1.37 (0.64-2.96) 0.42

ref. = reference value; IOP = intraocular pressure.
Multivariate Cox regression analysis.
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Table 4. Univariate logistic regression analysis of risk factors
associated with visual acuity loss at one year postoperatively

Odds ratio
(95% confidence  p-value”
interval)
Age (years) 0.99 (0.96-1.02) 0.55
Sex
Female vs. male (ref.) 1.33 (0.55-3.42) 0.53
Diagnosis

NVG vs. POAG (ref.) 1.76 (0.19-17.32)  0.59

Uveitic glaucoma vs. POAG (ref.) 2.32 (0.23-3.56) 0.41
Diabetes mellitus

Yes vs. no (ref.)
Hypertension

Yes vs. no (ref.)
Lens

Pseudophakic vs. Phakic (ref.)
Tube position

Sulcus vs. anterior chamber (ref.) 0.29 (0.11-0.75) 0.01
Preoperative IOP 1.03 (0.99-1.09) 0.12
Preoperative logMAR visual acuity 0.99 (0.65-1.51) 0.95
Number of preoperative medication 1.01 (0.48-1.92) 0.97
IOP at one day postoperatively 0.99 (0.94-1.04) 0.64
IOP at one week postoperatively 0.97 (0.89-1.06) 0.48
Hypertensive phase

Yes vs. no (ref.)

0.62 (0.15-2.18) 0.48

0.36 (0.92-1.18) 0.11

0.45(0.12-1.34)  0.18

1.47 (0.51-4.89)  0.49

ref. = reference value; NVG = neovascular glaucoma; POAG =
primary open-angle glaucoma; IOP = intraocular pressure;
logMAR = logarithm of the minimal angle of resolution.
“Univariate logistic regression analysis.
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Table 5. Comparison of eyes between those with anterior chamber tube placement

and sulcus tube placement

Anterior chamber group (n = 86) Sulcus group (n = 22) p-value

S-fluorouracil injection 18 (20.9) 522.7) >0.990
Needling 14 (16.3) 3 (13.6) >0.990
Hypertensive phase 9 (10.5) 209.1) >0.990
Past medical history 0.123

None 21 (24.4) 14.5)

Diabetes mellitus 60 (70.0) 20 (90.9)

Hypertension 35 (40.7) 13 (59.1)
Diagnosis 0.099

Neovascular glaucoma 42 (48.8) 14 (63.6)

Uveitic glaucoma 8(9.3) 14.5)

Open-angle glaucoma 27 (31.4) 209.1)
Lens 0.114

Phakic 18 (20.9) 14.5)

Pseudophakic 68 (79.1) 21 (95.5)
Cataract progression 3@3.)5) 14.5) 0.308
CECD difference 303.0 + 405.1 171.2 + 248.3 0.309
Preoperative logMAR visual acuity 1.15 + 0.93 1.63 + 1.08 0.071
Preoperative intraocular pressure (mmHg) 33.5 £ 10.3 21.4 +£7.04 0.96
Preoperative medication 4.8 +£ 0.7 4.8 £ 0.5 0.693

Values are presented as mean + standard deviation or number (%).
CECD = corneal endothelial cell density; logMAR = logarithm of the minimal angle of

resolution.
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