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Clinical Outcomes of Nd-YAG Laser Membranotomy in Retained Host Corneal
Membrane after Keratoplasty
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Purpose: To evaluate the clinical efficacy and shortcomings of neodymium-doped yttrium aluminum garnet (Nd-YAG) laser
membranotomy in inadvertently retained host membrane.

Methods: Among 742 patients who underwent penetrating keratoplasty (PKP) and deep anterior lamellar keratoplasty (DALK)
surgery at Seoul St. Mary’s Hospital between January 2007 and May 2013 by a single surgeon, 10 patients had a thin, opaque
membrane in the anterior chamber observed under slit lamp examination and both a subjective decrease in visual acuity and de-
crease i best corrected visual acuity. A single surgeon performed membranotomy using the Nd-YAG laser at 4.9 months after
graft surgery. In this study we compared the differences in visual acuity, endothelial cell count and correlations between distance
from donor endothelium and retained host membrane and endothelial loss before and after the graft surgery.

Results: Patients who had Nd-YAG laser membranotomy performed on the retained host membrane showed significant im-
provements in visual acuity (p = 0.039). Donor endothelial cell count was significantly reduced 1 month after Nd-YAG laser. The
average distance between donor endothelium and retained host membrane was 712.0 + 217.5 pm. The distance and the de-
creased donor endothelial cell count were not statistically correlated (R2 =0.39, p =0.072). There were no significant complica-
tions after the laser membranotomy.

Conclusions: Inadvertently retained host membrane forms close to the donor endothelium as identified on optical coherence to-
mography (OCT) images. Nd-YAG laser membranotomy significantly affected clear vision but endothelial cell count loss was al-
S0 observed.
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Figure 1. Retained host membrane after keratoplasty (slit lamp
photo). (A) Retained host membrane in front of the pupil is
seen in slit lamp photo taken at the day after surgery. The
opacity of the membrane is marked, even by naked eyes. Clear
space is seen between the membrane and recipient’s peripheral
cornea. (B) Retained host membrane is perforated in rec-
tangular shape, 5 months after the surgery. Visual axis is well
spared with 2.0 mm wide, 2.5 mm long perforation area. The
cornea is transparent.

Table 1. Baseline ocular characteristics of the study group by primary cause and surgical procedure

. Primary cause of corneal ~ Surgical Suspected nature of the Membrane detection Laser apply time
Patient Sex Age (years) . . . * ¥
decompensation procedure retention membrane time (days) (months)
1 F 68 Traumatic scar DALK Double anterior chamber 1 4
2 M 67 BK after surgery PKP Detached host DM 1 7
3 M 48 Chemical burn PKP Detached host DM 1 4
4 M 38 BK after surgery PKP Detached host DM 1 5
5 M 64 Lipid degeneration DALK Double anterior chamber 1 7
6 F 67 Granular dystrophy DALK  Double anterior chamber 1 4
7 F 73 ICE syndrome PKP Detached host DM 1 5
8 F 53 Traumatic scar DALK Double anterior chamber 1 4
9 M 69 ICE syndrome PKP Detached host DM 1 4
10 F 22 Acanthoamoeba keratitis DALK Double anterior chamber 1 5
Average 56.9 + 16.5 1 49 +1.2

Values are presented as mean + SD unless otherwise indicated.

DALK = deep anterior lamella keratoplasy; BK = bullous keratopathy; PKP = partial penetrating keratoplasy; DM = descemet membrane;

ICE = iridocorneal endothelial.
*Days after surgery; "Months after surgery.
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Table 2. Pre- and post operative visual acuity (log MAR)

u} ZFEREA AL AR HTM A E S Aldskoich 2
E 3kx}o)| A Spectral-domain anterior OCTS ©]-&35Fo] &
ofzhef ol M|z fE A9 Wf groi ey SE7bA] o] Az
£ S35 % HFig. 2). A7 &% Heidelberg eye explorer
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Figure 2. Cross sectional image at the level of grafted cornea
and retained host membrane. (A, B) Distance between graft
endothelium and retained host membrane is measured with
spectralis-domain HRA anterior OCT imaging taken at the day
after surgery. Distance is variable but relatively close to the
graft cornea endothelium. Retained host membrane itself is very
thin. (C) Spectralis OCT taken 5 months after the surgery.
Retained host membrane is perforated, graft corneal endothe-
lium is intact. The membrane is noticeably thicker. HRA = Hei-
delberg retina angiograph; OCT = optical coherence tomography.

BCVA 1 week before BCVA 1 month after

BCVA 1 month after

BCVA 6 months BCVA 12 months after

Patient PKP PKP laser apply after laser apply laser apply
(log MAR) (log MAR)"" (log MAR)" (log MAR)" (log MAR)"

1 1.4 1.1 0.8 0.7 1.0

2 1.6 2.4 2.4 2.4 2.4

3 1.8 1.2 0.3 0.4 1.4

4 0.9 0.6 0.9 0.9 0.8

5 1.7 1.5 0.4 0.5 0.5

6 2.4 1.9 0.6 0.5 0.4

7 2 1.7 1.4 1.4 1.6

8 2 1.8 1.7 1.8 2.0

9 1.8 0.6 0.3 0.3 0.3

10 1.8 2.4 2.4 2.4 2.4

Average 1.74 + 0.21 1.52 + 0.18 1.12 £ 0.13 1.18 + 0.78 1.28 +£ 0.8

Values are presented as mean + SD unless otherwise indicated.

log MAR = logarithm of the minimum angle of resolution; BCVA = best corrected visual acuity; PKP = partial penetrating keratoplasy.
"Laser apply timing is variable within 2 weeks due to outpatient department schedule; "Laser is not yet applied 1 month after PKP.

666



program (Heidelberg engineering, Heidelberg, Germany)oj|
A ARG 4 9l AL 712 24 Z2IE AFESe]
912 24519tk @ o] BARKYOE A1 71 G4l
742 38 2Astel 1 HEghe 7S sIrkFi 2).

NA-YAG 20|k 112] Zfo] ]3] A1HE] JLHKMS)
2AEhE oAl EEfre] Falol watA] 0.8-1.0 mioA
Qs on], 2Agele 2w oF 20 mm, A= of
2.5 mm =7]9] nfEE FE7} H=s 513a(Fig 1B), A
2} 5L 24 93], AY) 27312 1A A2 skt

4 Fol= YA HH(0.5% Ofloxacin drop, Tarivid,
Santen, Japan)Z} AE|Zo]= HQEoH(0.1% Fluorometholon
drop, Ocumetholone, Samil, Seoul, Korea)2 1¥ 43], 154
e kst

glolA & 5 Z7F 1709, 67114, 12700l Z|cha g A=zt
A e AE U, 287 Zutes Sgeol,
7ho) Wsleke 4 A3} VTSI Al 10gMAR scale
ol-gsto] FA A& Attt & AT S4A]9] B4
H]| 3= Paired samples rtestE 0]-831t). 52 Ug]
AERE A Folzhnt Eehaize] Aelsh dold A
3170 Ato] WA 4= 7FA0] BAF Bl simple lin-
ear regression testE ©]-8-3}I Tt £4| 2 2]+ SPSS statistics
(version 18.0, IBM Inc., Armonk, NY, USA)E o|-&3}9 0
W, p-value?] F24&2 0.05 vyto g s}ich

o.

S

2 e

2 at

10QFol A A2t Nd-YAG #o]*] 2] pulse energy+ H-

2ato| yo|H X253 -

0.9 + 0.1 mJo]Qla, ZAJ3t Fo|# 2] Hat 3l 155 +
5.58]0ck ZhatolAl A Ay dAZAIE Ht 1.74
+ 0.21 (logMAR), ZtatolA] 170 & Z4gt 2wy
A A o] Bt 1.52 + 0.180] Utk Nd-YAG o] A& At
goto] ojzhut Ruks AAT & SA% Hud
Az Ee HFe 170Y & 1.12 + 0.13, 670¥
1.18 £ 0.78, 1270 3 1.28 + 0.802.2, o]4] < 171
Bt Hug dAY AlHo| vlsto] golA] 1270 3 %
o Hg dAR AH2 FARHCE [k Zfo|7k
Al 7= I tH(Paired samples t-test, p=0.039, Table 2).
ZAHAN G 55 Zdfold] A Fojzhat YulA|xZ 4= &
ZHrEE o 2 QlgA 109k 5 9ol A FAIA]
Zhatol 4l 170 & ZHHEAT] S S8lA

F Yo A 4 1,888 + 621.7 (cells/mm’),

7_]]—7_]1—
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23342 53 2oy A ZuSAL Zhuoly
594.4 + 192.9 um, ZHato]2] 171 % 637.9 + 116.4 pm,
o] ZAF 1718 3 617.1 £ 79.5 um, #o| & ZA} 671Y
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Table 3. Pre- and post-operative endothelial cell counts by specular microscopy

Patient CD before CD 1 month CD 1 month CD 6 months CD 12 months
PKP"" after PKP"* after laser "' after laser "' after laser "'
1 Error® 2,759 1,709 584 729
2 Error® 1,461 Error® Error® Error®
3 453 2,702 1,908 1,109 1,342
4 Error® 1,883 1,033 984 702
5 Error® 2,049 1,024 786 724
6 Error® 2,369 1,248 675 724
7 Error® 1,915 1,048 849 801
8 Error® 1,742 629 Error® Error®
9 Error® 1,097 880 866 840
10 Error® 903 548 426 Error®
Average 453 1,888 + 621.7 1,114.1 + 451.6 784.9 + 219.3 837.4 + 227.9

Values are presented as mean + SD unless otherwise indicated.

CD = cell density; PKP = partial penetrating keratoplasy; Error” = unable to identify specific count due to corneal edema.
*Corneal endothelial cell numbers in 1 mm? area; fTiming of specular microscopy is variable within 2 weeks due to outpatient department

schedule; ‘Laser is not yet applied 1 month after PKP.
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Table 4. Pre- and post operative corneal thickness by ultrasound pachymetry

Patient CT before CT 1 month aifter CT 1 month after CT 6 months CT 12 months
PKP (um) PKP (um) laser (pm) after laser (um) after laser (um)

1 404 499 504 561 543

2 874 605 689 764 787

3 584 593 587 543 583

4 889 652 651 800 868

5 411 569 629 661 682

6 558 669 624 667 674

7 525 564 597 699 678

8 768 771 784 841 883

9 590 564 564 689 712

10 342 893 542 538 572

Average 594.5 + 192.9 637.9 + 116.4 617.1 + 79.5 676.3 + 106.1 698.2 + 118.1

Values are presented as mean + SD unless otherwise indicated.
CT = corneal thickness; PKP = partial penetrating keratoplasy.
"Laser is not yet applied 1 month after PKP.

Table 5. Distance between donor endothelium and donor endothelial cell count differential after laser and Nd-YAG laser delivered

energy and numbers of pulses

Distance between donor endothelium and

Differential in cell counts

Patient Pulse energy (ml) AL retained host membrane (pm)* 1 month after laser (cells/mmS)*
1 1 17 474 1,050

2 0.8 21 1,186 N/A

3 1 11 696 794

4 1 16 831 850

5 0.8 27 591 1,025

6 1 17 496 1,740

7 0.8 14 714 867

8 1 10 675 494

9 0.8 13 911 23

10 0.8 9 546 903
Average 0.9 +£0.1 155+ 5.5 712 + 217.5 821.3 + 469.0

Values are presented as mean + SD unless otherwise indicated.

Nd-YAG = neodymium-doped yttrium aluminum garnet; N/A = not available.
*Corneal endothelial cell numbers in 1 mm? area; 'Differential of cell count between 1 month after partial penetrating keratoplasy and 1 month
after laser timing of specular microscopy is variable within 2 weeks due to outpatient department schedule.
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W o soi7it SEbeba) gol Zhet el AR Aol
o] A FFS 712.0 + 217.5 yml ). zhato]A] 174
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=8 ZAolgt AZE o] Simple linear regression testE =
3 A= 7He] AATAES Lol dth Simple linear re-
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Qkth(p=0.072, Table 5).
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