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REVIEW PAPER

SCLERAL GRAFTS  
IN OPHTHALMIC SURGERY.  
A REVIEW

SUMMARY
Aim: To summarize the history and current trends in the use of scleral grafts in ophthalmology.
Materials and methods: We conducted a review of the literature through the MEDLINE and Cochrane Library databases. The search terms were "sclera", 
"graft", and "surgery". The search resulted in 1596 articles, of which we evaluated 192 as relevant. The relevant articles were sorted chronologically and 
according to the method of using scleral grafts, which enabled the development of a review article.
Results: The sclera has been routinely used in ophthalmology since the 1950s in many different indications. Some of these indications have become 
practically obsolete over time (for example, use in the surgical management of retinal detachment), but a large number still find application today 
(especially use in glaucoma or oculoplastic surgery, or as a patch for a defect in the sclera or cornea).
Conclusion: Even though allogeneic sclera is currently used less frequently in ophthalmology compared to other tissue banking products and the 
range of its indications has partially narrowed, it remains a useful material due to its availability and properties.
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INTRODUCTION

The sclera is formed during embryonic development from 
the cells of the neural crest, and together with the cornea it 
forms the tunica fibrosa oculi. It constitutes approximately 
five sixths of the surface of the eyeball, and similarly to the cor-
nea is composed especially of type 1 collagen fibers, which, 
however, in the case of the sclera are not regularly organized, 
with the result that unlike the cornea it is not transparent. It 
also contains only a relatively small quantity of cells and blo-
od vessels. It is made up of four layers – the episclera, the stro-
ma, the lamina fusca and the endothelium. The thickness of 
the sclera is 0.3–1.0 mm, reaching the highest values in the re-
gion of the posterior pole, and the lowest in the surrounding 
area of the tendons of the oculomotor muscles. 

With regard to its structure, which gives it strength as 
well as relatively low antigenicity and low susceptibility 
to rejection thanks to the small quantity of blood vessels 
and cells, the sclera has long been considered promising 
material. It can be used in ocular surgery, not only in au-
tologous but also in allogeneic transplantation. 

MATERIAL AND METHODS

During the compilation of this review article we con-
ducted an analysis of the literature through the MEDLINE 
and Cochrane Library databases. The search terms were 
“sclera”, “graft”, and “surgery”. The search resulted in 
1596 articles, of which we evaluated 192 as relevant. The 
relevant articles were sorted chronologically and accor-
ding to the method of using scleral grafts, which enabled 
the compilation of this review article. The sources of the 
articles we found were also investigated for the purpose 
of potentially finding further relevant sources of literatu-
re which were not identified during the original search. 

THE FIRST MENTIONS OF THE USE OF THE 
SCLERA

The first mention of the use of the sclera in ophthalmic 
surgery originates from the 1940s, when Costa published 
an article on the subject of subconjunctival scleral grafts 
[1], and Larsson described the treatment of corneal per-
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foration with the aid of a patch from an autologous sclera 
[2]. In the following years, further authors including Kurz 
[3,4] focused on compensating for a defect in the cornea 
by means of a scleral graft. Another possible use of the 
sclera was described at the beginning of the 1950s by 
Paufique, who made use of a scleral patch in the surgical 
treatment of scleromalacia [5].

Originally, autologous [2] or fresh allogeneic tissue [6,7] 
was used exclusively. However, the 1950s and 60s saw 
a period of precipitous development of tissue banking, 
which thanks to new methods of conservation and storage 
of tissues enabled a previously unimaginable expansion of 
the use of allogeneic tissues in ophthalmic surgery, which 
related also to the sclera. In 1961 Payrau was the first to 
publish the use of a lyophilized sclera [8]. In 1962 Rodrigu-
ez-Vasquez then described the use of a sclera conserved in 
xylol [9], in 1964 Wilson published the use of a sclera con-
served in glycerol [10], and in 1965 Knobloch described 
the use of a sclera conserved in ethanol [11]. These new 
procedures enabled a further dramatic expansion of the 
possibilities of using the sclera in ophthalmic surgery.

CORNEAL DEFECTS

As mentioned in the introduction, one of the oldest 
available publications describing the use of the sclera in 
ophthalmology is Larsson’s article from 1948, which out-
lines its successful use for the closure of a corneal defect 
upon the background of a corneal ulcer [2]. In the 1950s 
his study was followed up by further authors including 
Kurz [3,4]. Even despite the fact that this is a rather rare 
method it still has its application, and in very complicated 
cases or in case of a lack of other options it is still used to 
this day for the closure of corneal perforations of various 
etiology [12–22]. An interesting fact is that after implan-
tation into the cornea, the sclera has a tendency towards 
translucency [3,13,15]. In addition, in contrast with cor-
neal grafts, only a thin scleral patch is required for closing 
the defect, thanks to which, according to Prydal, more 
rapid visual rehabilitation takes place upon use on the 
corneal periphery, at the same time with lesser induced 
postoperative astigmatism [15].

DEFECTS AND THINNING OF THE SCLERA, 
INCLUDING SCLEROMALACIA 

The surgical treatment of scleromalacia with the aid of 
a scleral patch was described by Paufique as early as in 
1953 [5], and his work was progressively followed up also 
by other authors [7,23]. Over the course of the following 
years, methods of treating immune-conditioned [24–30], 
surgically induced – most often as a consequence of a pte-
rygium removal surgery [8,28,31–40], infectious [41–46], 
post-traumatic [40,47] and post-irradiation [35,37,48–50] 
scleral thinning were successfully described.

In 1959 Kanagasundaram published the possibility of 
using a scleral graft in the treatment of a traumatic rup-
ture of the eyeball [6]. In this indication also, the sclera 

continued to be used frequently [51,52]. Karaca descri-
bed good results in the treatment of penetrating ocu-
lar trauma with the use of only an autologous lamellar 
scleral graft [22]. Turaga again described the successful 
use of a scleral patch in a patient with Marfan syndrome 
who was suffering from recurrent spontaneous ruptu-
res of the eyeball [53].

Reconstruction of the orbital wall following extensive 
resection procedures, most often due to melanoma of 
the uvea, became another common indication for the 
use of scleral or sclerocorneal grafts. The first to descri-
be this technique was Tarkkanen in 1967, in an surge-
ry of melanoma on the limbus [54], after which other 
authors also described the possibility of reconstruction, 
for example following corneoscleroiridocyclectomy for 
melanoma of the ciliary body [55,56] or following sc-
lerochoroidoretinectomy for melanoma of the choroid 
[57]. It is possible to use an analogous procedure to 
treat squamous cell carcinoma [58] or benign tumors – 
for example limbal dermoid [59,60]. Rare indications to 
have been described include reconstruction of the eye 
following resection of Kaposi’s sarcoma of the anterior 
segment of the eye in a child following bone marrow 
transplant for acute lymphoblastic leukemia [61].

At present the use of a scleral graft for treating a de-
fect or thinning of the sclera remains a highly relevant 
technique. Alternatively, it is possible to use the fascia 
lata femoris [27,62], periosteum [45], perichondrium 
[63,64], pericardium [65–67], temporal fascia [68], buc-
cal mucosa [49,69], tarsoconjunctival flap [70], amnion 
[71,72] or cornea [71,73–75].

SCLEROPLASTY

The option of treating progressive myopia in children 
with the aid of scleroplasty using a scleral graft was first 
published by Borley in 1958, and his work was then fo-
llowed up by further authors [76–80]. In 2018 Xue pub-
lished good results upon the use of an allogeneic sclera 
treated with the crosslinking method [81].

Other biological materials are also used as an alter-
native in scleroplasty, for example preparations from 
porcine (pig) skin [82], the dura mater [83] or lyophili-
zed fascia lata femoris [84], as well as synthetic materials 
(Gore-Tex) [80]. 

VITREORETINAL SURGERY

Based on the study by Rodriguez-Vasquez from 1962 
[9], the sclera was used for a long time as an alternative 
material in retinal detachment surgery with an external 
approach, and in the following years it was successfully 
used in this indication with various modifications also 
by further authors [10,11,85–89]. 

With regard to the fact that today the gold standard 
in the treatment of retinal detachment is considered to 
be pars plana vitrectomy [90], and in the case of surgery 
with an external approach synthetic materials are used 
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in the overwhelming majority of cases – including silico-
ne, hydrogel, and Gore-Tex [91,92], the use of the sclera 
in this indication is now practically obsolete.

Another innovative use of the sclera in vitreoretinal 
surgery was published by Shah in 2017. This describes 
the possibility of treating macular edema caused by an 
optic nerve pit through the implantation of a scleral 
graft for the purpose of closing the pit [93].

OCULOPLASTIC SURGERY

Within the field of oculoplastic surgery the sclera 
found its first use in 1968, when Helveston published 
the results of the treatment of extrusion of an orbital 
implant in patients following enucleation by means 
of covering with a scleral patch [94]. A large number 
of studies have been published on this subject over 
the course of the years [95–103], and the sclera is still 
used to this day in this indication in various modificati-
ons. With regard to the highly positive results of these 
operations and relatively frequent extrusions, mainly in 
the case of certain types of orbital implants (especially 
implants made of hydroxyapatite), Soll published a stu-
dy in 1974 in which he described a very good outcome 
upon covering orbital implants with a scleral patch alre-
ady in the primary operation [104]. This technique also 
became established, and in the following years several 
other authors also published their results [105–110]. A 
less frequent possibility of the use of the sclera in pa-
tients following enucleation was described in 1983 by 
Smith, who used it as a filling material upon atrophy of 
the orbital tissues [111].

Alternative materials used for covering implants 
are the fascia lata femoris [101], bovine pericardium 
[107,112], labial mucosa [113] or Vicryl mesh [114].

Another possibility for use of the sclera in oculoplastic 
surgery was described by Bodian in 1968 [115]. In fron-
talis suspension surgery for the purpose of correcting 
ptosis he used a fresh or conserved sclera as an alterna-
tive to the fascia lata femoris. His work was followed up 
in 1975 by Helveston, who recommended reinforcing 
the sclera with a non-absorbable suture [116].

However, at the present time substantially more com-
monly used materials in frontalis suspension surgery 
include especially the aforementioned autogenous or 
allogeneic fascia lata femoris [117–119] and synthetic 
materials such as silicone, Gore-Tex or polypropylene 
[119–121].

Another indication for use of the sclera is replacement 
of the posterior lamella of the eyelid upon treatment of 
cicatricial entropion, which was first published by Ten-
zel and Rubenzik in 1975 [122,123], and followed on 
from in the following years also by several other authors 
[124–126]. It is possible to use an analogous procedure, 
namely replacement of the posterior lamella of the eye-
lid with a sclera, also for retraction of eyelids of various 
etiology (including thyroid eye disease), which was first 
published by Crawford in 1976 [127], and subsequently 

by several more authors [124,128–136], or more exten-
sive defects following resection procedures, for examp-
le as part of modification of the Cutler-Beard procedure 
[137,138], or following resection due to severe ligneous 
keratoconjunctivitis [139].

In general the consensus predominates among 
authors that in the case of replacement of part of the 
eyelid with a sclera it is necessary to use an implant 
of larger dimensions than the specific defect, because 
contraction of the scleral graft will take place over the 
course of time [123,129].

Use of the sclera upon treating retraction of the eye-
lids upon a background of thyroid eye disease in parti-
cular continues to be a highly topical and widely used 
method. Alternative materials that can be used success-
fully to replace the posterior lamella of the eyelid inc-
lude also synthetic materials such as porous polyethy-
lene (Medpor) [136], free tarsoconjunctival flap [135], 
mucosa of the hard palate [135,136], tragal cartilage 
(taken from the ear tragus, usually as an autotransplant) 
[136,138] or acellular dermal matrix (AloDerm) [136]. 
In patients following resection of the eyelids, an auto-
logous graft from the periosteum of the orbital rim is 
frequently used, which at the same time provides fixati-
on to the bone and is thereby advantageous for recon-
struction especially of the lateral canthus [140].

GLAUCOMA SURGERY

Nesterov was the first to use the sclera in the surgi-
cal treatment of glaucoma. In his study from 1978 he 
described the method of implantation of scleral strips 
into the supraciliary space, if necessary in combination 
with the performance of cyclodialysis [141]. 

In 1987 Fredman published the possibility of pre-
venting extrusion of a Molteno implant by means of 
covering with a sclera [142], which is a commonly used 
method to this day in the covering of glaucoma im-
plants, published in a number of different variations also 
by other authors [143–154]. Lam described the covering 
of an Ahmed valve in an analogous manner [143], Asla-
nides proposed the use of an autologous sclera in this 
indication due to better availability [144], and Zeppa 
published a modification with fixation of the sclera with 
the aid of tissue adhesive [155].

Other materials to have been used successfully in 
the covering of glaucoma implants are the pericardi-
um [145,148,150,156–159], dura mater [145,146], cor-
nea [152,154,156,157,160,161], tragal perichondrium 
[162], collagen implant Ologen [163], fascia lata femoris 
[157] or amniotic membrane [157,158]. If necessary it 
is possible to insert the implant into a scleral tunnel, 
in which case no further covering implant is required 
[151,157,164,165]. In recent times the cornea especially 
has demonstrated itself to be an advantageous alterna-
tive in this indication due to its good availability (as a 
waste product of refractive surgery) and its good cos-
metic effect [152].
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Another very common indication for use of the sclera 
in glaucoma surgery is the treatment of postoperative 
complications. In 1991 Melamed published the method 
of treating persistent leakage from a filtration bleb with 
the aid of a scleral patch [166], which is a technique 
used to this day in the case of leakage or excessive filtra-
tion, and has been described by several other authors 
[167–179]. In 2009 King proposed a modified technique 
with only a small scleral patch fixed with tissue adhesi-
ve [176]. A scleral patch can be used effectively also to 
treat extrusion of a glaucoma implant [180,181], and if 
necessary it can be used in revision for postoperative 
blebitis with endophthalmitis [182].

In the treatment of complications with a filtration 
bleb, alternatives to the sclera used successfully in the 
past also include the fascia lata femoris [183], cornea 
[183,184], dura mater [183], pericardium [183], acellu-
lar dermal graft [183], buccal mucosa [183], tragal peri-
chondrium [183], amniotic membrane [183], polytetra-
fluorethylene [183] or Ologen [183].

Another proposed option for use of the sclera in glau-
coma surgery is its implantation in deep sclerectomy, 
which was described in the past by Devloo and sub-
sequently by Mousa [185,186].

OTHER INDICATIONS

Scleral or sclerocorneal grafts can also be used in the 
treatment of postoperative or post-traumatic epithelial 
ingrowth into the anterior chamber of the eye, which 
was first published by Naumann in 1992 [187] and sub-
sequently by Forster and Rummelt, who also used this 
technique successfully [188,189].

A relatively new method was described in strabismus sur-
gery, which was published by Thorisdottir in 2018. In com-
plicated cases a scleral strip is used successfully for configu-
ring the length of the oculomotor muscle [190,191].

STATISTICAL DATA

In order to demonstrate the frequency of use of the sc-
lera in various indications in real conditions of modern 
ophthalmic surgery, here we present data from Cata-
lonia, which was published in a review article from the 
year 2020 by Sabater-Cruz and her team [192]. This data 
shows us that out of a total number of 874 grafts, 77.5% 
were used in glaucoma surgery, 5.2% in oculoplastic sur-
gery, 5% in the treatment of defects of the cornea and 
sclera, 3.8% in reconstructions of the eyeball and 2.9% in 
covering orbital implants. The authors describe an incre-
asing trend in the use of the sclera in reconstructions of 
eyelids, and conversely a decreasing trend in its use in 
the treatment of defects of the cornea and sclera. 

CONCLUSION

As ensues from the studies presented above, over the 
course of the last approximately 80 years the sclera has 
been used in several different indications. Some of these are 
now practically obsolete (for example its use in retinal de-
tachment surgery with an external approach), some rather 
rare (closure of corneal perforation), but in many other cases 
the sclera continues to be either the unequivocal method 
of choice (especially its use in glaucoma surgery, as well as 
treatment of retraction of the eyelids, extrusion of ocular im-
plants or a scleral defect), or at least a relevant variant in the 
case of unavailability of otherwise frequently used material 
(for example the treatment of extensive defects of the eye-
lids or scleroplasty). Its main advantage is its good mecha-
nical properties and low immunogenicity thanks to its high 
collagen content and only minimal content of blood vessels 
and cells. As a result, even despite the fact that it is now used 
relatively less frequently in comparison with other tissue 
banking products, it remains a useful material with further 
future potential for use in ophthalmic surgery.

REFERENCES



CZECH AND SLOVAK OPTHALMOLOGY 5/2024 235

19.	 Prasher P. Use of an autologous lamellar scleral graft to repair 
a corneal perforation. Int Ophthalmol. 2014 Aug;34(4):957-960.

20. 	 Jovanovic V, Jankov M, Nikolic L. Treatment of perforated cornea 
with an autologous lamellar scleral graft: histologic findings. Arq 
Bras Oftalmol. 2018 Jan-Feb;81(1):59-62.

21.	 Jyothi ELS, Krishna OG, Rao PL, Sekhar PR. Case series of scleral 
patch grafts during COVID-19 pandemic. Indian J Ophthalmol. 
2021 Sep;69(9):2530-2532.

22.	 Karaca U, Usta G. The usability of lamellar scleral autograft in ocular 
perforation treatment. Int Ophthalmol. 2022 Feb;42(2):377-383.

23.	 Armstrong K, McGovern VJ. Scleromalacia perforans with repair 
grafting. Trans Ophthalmol Soc Aust. 1955;15:110-121.

24.	 Sevel D, Abramson A. Necrogranulomatous scleritis treated by an 
onlay scleral graft. Br J Ophthalmol. 1972 Nov;56(11):791-799.

25.	 de la Maza MS, Tauber J, Foster CS. Scleral grafting for necrotizing 
scleritis. Ophthalmology. 1989 Mar;96(3):306-310.

26.	 Saito N, Mori T, Kubota Y, Tochikubo T, Matsuhashi M, Komoto M. 
[A  case of lamellar keratoplasty and autoscleroplasty combined 
with keratoepithelioplasty for Wegener’s sclerocorneal ulcer]. Nip-
pon Ganka Gakkai Zasshi. 1992 Aug;96(8):1061-1066. Japanese.

27.	 Kachmaryk M, Bouchard CS, Duffner LA. Bilateral fascia lata patch 
grafts in a patient with progressive scleromalacia perforans. Oph-
thalmic Surg Lasers. 1996 May;27(5):397-400.

28.	 Sangwan VS, Jain V, Gupta P. Structural and functional outcome of 
scleral patch graft. Eye (Lond). 2007 Jul;21(7):930-935.

29.	 Aldasoro-Cáceres V, Aldasoro-Cáceres I, Pérez-Moreiras JV, Mu-
rié-Fernández M, Ibáñez-Bosch R. Escleritis necrotizante c-ANCA 
positivo y esclerosis múltiple compatible con Wegener ocular: 
tratamiento con rituximab [C-ANCA positive necrotising scleritis 
and multiple sclerosis compatible with ocular Wegener: treatment 
with rituximab]. Arch Soc Esp Oftalmol. 2014 Jan;89(1):31-34. 
Spanish.

30.	 Wen JC, Lam J, Banitt MR. Scleral Patch Graft With a  Suture Re-
inforcement Technique in Surgical Management of Necrotizing 
Scleritis With Ectasia. Cornea. 2018 Jul;37(7):933-935.

31.	 Ryan SJ, Goldberg MF. Scleral surgery: selected indications and 
techniques. Doc Ophthalmol. 1971 May 14;29(2):261-287.

32	 Gopal L, Badrinath SS. Autoscleral flap grafting: a  technique of 
scleral repair. Ophthalmic Surg. 1995 Jan-Feb;26(1):44-48.

33.	 Oh JH, Kim JC. Repair of scleromalacia using preserved scleral 
graft with amniotic membrane transplantation. Cornea. 2003 
May;22(4):288-293.

34.	 Ozcan AA, Bilgic E, Yagmur M, Ersöz TR. Surgical management of 
scleral defects. Cornea. 2005 Apr;24(3):308-311.

35.	 Esquenazi S. Autogenous lamellar scleral graft in the treatment of 
scleral melt after pterygium surgery. Graefes Arch Clin Exp Oph-
thalmol. 2007 Dec;245(12):1869-1871.

36.	 Jain V, Shome D, Natarajan S, Narverkar R. Surgically induced nec-
rotizing scleritis after pterygium surgery with conjunctival auto-
graft. Cornea. 2008 Jul;27(6):720-721.

37.	 de Farias CC, Sterlenich T, de Sousa LB, Vieira LA, Gomes JÁP. Ran-
domized trial comparing multilayer amniotic membrane trans-
plantation with scleral and corneal grafts for the treatment of 
scleral thinning after pterygium surgery associated with beta ther-
apy. Cornea. 2014 Nov;33(11):1197-1204.

38.	 Polat N. Use of an Autologous Lamellar Scleral Graft to Repair 
a Scleral Melt After Mitomycin Application. Ophthalmol Ther. 2014 
Dec;3(1-2):73-76.

39.	 Pujari A, Chaniyara MH, Sharma P, Sharma N. Necrotizing scleritis 
following uncomplicated strabismus surgery. Indian J Ophthal-
mol. 2020 Nov;68(11):2555-2557.

40.	 Rajagopal R, Matai HD, Gopal L, Susvar P, Bhende PS. Anterior 
staphyloma repair following trauma and surgery - A retrospective 
review of techniques and outcomes over 25 years. Indian J Oph-
thalmol. 2022 Aug;70(8):2967-2971.

41.	 Lamba PA, Shukla KN, Ganapathy M. Rhinosporidium granulo-
ma of the conjunctiva with scleral ectasia. Br J Ophthalmol. 1970 
Aug;54(8):565-568.

42.	 de Doncker RM, de Keizer RJ, Oosterhuis JA, Maes A. Scleral melt-
ing in a  patient with conjunctival rhinosporidiosis. Br J Ophthal-
mol. 1990 Oct;74(10):635-637.

43.	 Lin CP, Wu YH, Chen MT, Huang WL. Repair of a giant scleral ulcer 
with a  scleral graft and tissue glue. Am J Ophthalmol. 1991 Feb 
15;111(2):251.

44.	 Lin CP, Tsai MC, Wu YH, Shih MH. Repair of a giant scleral ulcer with 
preserved sclera and tissue adhesive. Ophthalmic Surg Lasers. 
1996 Dec;27(12):995-999.

45.	 Castelino AM, Rao SK, Biswas J, Gopal L, Madhavan HN, Kumar SK. 
Conjunctival rhinosporidiosis associated with scleral melting and 
staphyloma formation: diagnosis and management. Cornea. 2000 
Jan;19(1):30-33.

46.	 Siatiri H, Mirzaee-Rad N, Aggarwal S, Kheirkhah A. Combined 
Tenonplasty and Scleral Graft for Refractory Pseudomonas Scleri-
tis Following Pterygium Removal with Mitomycin C Application. 
Ophthalmic Vis Res. 2018 Apr-Jun;13(2):200-202.

47.	 Nakazawa M, Tamai M, Kiyosawa M, Watanabe Y. Homograft of pre-
served sclera for post-traumatic scleral staphyloma in Ehlers-Dan-
los syndrome. Graefes Arch Clin Exp Ophthalmol. 1986;224(3):247-
250.

48.	 Barman M, Finger PT, Milman T. Scleral patch grafts in the manage-
ment of uveal and ocular surface tumors. Ophthalmology. 2012 
Dec;119(12):2631-2636.

49.	 Zahiti-Rashiti K, Meyer P, Goldblum D. Oral Mucosa as a Treatment 
Option in Perforating Scleral Necrosis after Proton Beam Radiation 
Therapy. Klin Monbl Augenheilkd. 2018 Apr;235(4):459-460.

50.	 Correa ZM, Huth B, Augsburger JJ. Scleral necrosis in patients with 
posterior uveal melanomas evaluated by transcleral fine needle 
aspiration biopsy and treated by 125I plaque. Arq Bras Oftalmol. 
2018 Jul-Aug;81(4):330-335.

51.	 Rodríguez-Ares MT, Touriño R, Capeans C, Sánchez-Salorio M. 
Repair of scleral perforation with preserved scleral and amniotic 
membrane in Marfan’s  syndrome. Ophthalmic Surg Lasers. 1999 
Jun;30(6):485-487.

52.	 Jain V, Natarajan S, Shome D, Gadgil D. Spectacle-induced ocular 
trauma: an unusual mechanism. Cornea. 2007 Jan;26(1):109-110.

53.	 Turaga K, Senthil S, Jalali S. Recurrent spontaneous scleral rupture 
in Marfan’s syndrome. BMJ Case Rep. 2016 May 19.

24.	 Tarkkanen A, Vannas S. Corneoscleral grafting in the treatment 
of malignant melanoma of the limbus. Ann Chir Gynaecol Fenn. 
1967;56(3):327-329.

55.	 Wilensky JT, Holland MG. A pigmented tumor of the ciliary body. 
Arch Ophthalmol. 1974 Sep;92(3):219-220.

56.	 Rummelt V, Naumann GO, Folberg R, Weingeist TA. Surgical man-
agement of melanocytoma of the ciliary body with extrascleral 
extension. Am J Ophthalmol. 1994 Feb 15;117(2):169-176.

57.	 Peyman GA, Apple DJ. Local excision of choroidal malignant mela-
noma. Arch Ophthalmol. 1974 Sep;92(3):216-218.

58.	 Shields JA, Eagle RC, Marr BP, Shields CL, Grossniklaus HE, Stulting 
RD. Invasive spindle cell carcinoma of the conjunctiva managed 
by full-thickness eye wall resection. Cornea. 2007 Sep;26(8):1014-
1016.

59.	 Paufique L, Charleux J. [Corneo-scleral graft for the treatment 
of dermoids of the limbus]. Bull Soc Ophtalmol Fr. 1967 May-
Jun;67(5):463-467.

60.	 Burillon C, Durand L. Solid dermoids of the limbus and the cornea. 
Ophthalmologica. 1997;211(6):367-372.

61.	 Guo H, Huang K, Zhou D et al. [Acute leukemia child with ocular 
Kaposi’s  sarcoma after hematopoietic stem cell transplantation: 
a case report and literatures review]. Zhonghua Xue Ye Xue Za Zhi. 
2013 May;34(5):445-448. Chinese.

62.	 Kobtan H. Use of autologous fascia lata as a  natural biomaterial 
for tectonic support in surgically induced necrotizing scleritis. Eye 
(Lond). 2015 Apr;29(4):580-584.

63.	 Yoo WS, Kim CR, Kim BJ et al. Successful Treatment of Infec-
tious Scleritis by Pseudomonas aeruginosa with Autologous 
Perichondrium Graft of Conchal Cartilage. Yonsei Med J. 2015 
Nov;56(6):1738-1741.

64.	 Kim JT, Kim KW, Mun S, Chun YS, Kim JC. Transplantation of au-
tologous perichondrium with amniotic membrane for progressive 
scleral necrosis. Ocul Surf. 2019 Jul;17(3):571-577.

65.	 Alkharashi M, Dagi AF, Dagi LR. Pericardial patch graft repair of 
severe localized scleral thinning encountered during strabismus 
surgery. J AAPOS. 2017 Apr;21(2):156.

66.	 Bhalla M, Luk S, Jolly R, Ahmed F. Two-stage aqueous drain-
age tube implant with pericardial graft patch. Eye (Lond). 2019 
Sep;33(9):1509-1516.

67.	 Droutsas K, Giachos I, Katsiampoula V, Kourti P, Kymionis G, Petrou 
P. Treatment of Progressive Scleromalacia Perforans by Tectonic 
Enhancement With Lyophilized Equine Pericardium. Cornea. 2021 
May 1;40(5):648-651.

68.	 Zgolli HM, Mabrouk S, Fekih O, Malek I, Nacef L. Superficial Tem-
poral Muscle Fascia Grafting: Successful Transplant of Surgical-in-
duced Necrotizing Scleritis. Middle East Afr J Ophthalmol. 2021 Jan 
19;27(4):238-240.



CZECH AND SLOVAK OPTHALMOLOGY 5/2024236

69.	 Lamarca-Mateu J, Salvador-Culla B, Gómez-Benlloch A, Barraquer 
RI. Oral mucosa for reconstructive surgery in a case of severe in-
flammatory necrotizing sclero-uveitis. Indian J Ophthalmol. 2020 
Jan;68(1):221-223.

70.	 Finger PT, Reddy HS, Maheshwari A. Tarsoconjunctival flap for 
scleromalacia related to treatments for conjunctival melanoma. 
Am J Ophthalmol Case Rep. 2023 Jan 18.

71.	 de Farias CC, Sterlenich T, de Sousa LD, Vieira LA, Gomes JÁP. 
Randomized trial comparing multilayer amniotic membrane 
transplantation with scleral and corneal grafts for the treatment 
of scleral thinning after pterygium surgery associated with beta 
therapy. Cornea. 2014 Nov;33(11):1197-1204.

72.	 Syed YA, Rapuano CJ. Umbilical amnion and amniotic membrane 
transplantation for infectious scleritis and scleral melt: A case se-
ries. Am J Ophthalmol Case Rep. 2021 Jan 23.

73.	 Naseripour M, Aghaei H, Sedaghat A, Kheirkhah A, Jaberi R, Azma 
Z. Corneal Patch Graft: A New Approach for Scleral Necrosis Sec-
ondary to Plaque Radiotherapy. Cornea. 2016 Apr;35(4):565-568.

74.	 Burcu A, Yalnız-Akkaya Z, Özdemir ES, Özbek-Uzman S. Donor Cor-
nea 74.	 Use in Scleral Surface Reconstruction. Turk J Oph-
thalmol. 2021 Aug 27;51(4):192-198.

75.	 Balestrazzi E, Mosca L, Blasi MA, Giannico MI, Balestrazzi A. Tectonic 
Keratoplasty to Restore the Bulbar Wall after Block Excision of Be-
nign and Malignant Intraocular Tumors. J Ophthalmol. 2019 May 2.

76.	 Borley WE, Snyder AA. Surgical treatment of high myopia; the com-
bined lamellar scleral resection with scleral reinforcement using 
donor eye. Trans Am Acad Ophthalmol Otolaryngol. 1958 Nov-
Dec;62(6):791-801.

77.	 Miller WW, Borley WE. Surgical treatment of degenerative myopia. 
Scleral reinforcement. Am J Ophthalmol. 1964 May;57:796-804.

78.	 Thompson FB. A simplified scleral reinforcement technique. Am J 
Ophthalmol. 1978 Dec;86(6):782-790.

79.	 Ward B, Tarutta EP, Mayer MJ. The efficacy and safety of posterior 
pole buckles in the control of progressive high myopia. Eye (Lond). 
2009 Dec;23(12):2169-2174.

80.	 Autrata R, Šenková K, Unčovská E, Řehůřek J. Skleroplastika při pro-
gresivní mopii u dětí: 20-leté výsledky. Folia strabologica et neu-
roophthalmologica. 2011;10(1):18-19. Czech.

81.	 Xue A, Zheng L, Tan G et al. Genipin-Crosslinked Donor Sclera for 
Posterior Scleral Contraction/Reinforcement to Fight Progressive 
Myopia. Invest Ophthalmol Vis Sci. 2018 Jul 2;59(8):3564-3573.

82.	 Gerinec A, Slezakova G. Posterior scleroplasty in children with se-
vere myopia. Bratisl Lek Listy. 2001;102(2):73-78.

83.	 Chen M, Dai J, Chu R, Qian Y. The efficacy and safety of modified 
Snyder-Thompson posterior scleral reinforcement in extensive 
high myopia of Chinese children. Graefes Arch Clin Exp Ophthal-
mol. 2013 Nov;251(11):2633-2638.

84.	 Széll N, Boross A, Facskó A, Sohajda Z. Results with Posterior Scleral 
Reinforcement for Progressive Highly Myopic Children in Hungary. 
Klin Monbl Augenheilkd. 2022 Sep;239(9):1125-1131.

85.	 Miller HA. Scleral buckling with human preserved sclera in ret-
inal detachment surgery. Nippon Ganka Gakkai Zasshi. 1966 
Nov;70(11):2771-2778.

86.	 Pischel DK. The use of scleral transplants in the treatment o reti-
nal detachment. Trans Pac Coast Otoophthalmol Soc Annu Meet. 
1967;51:9-12.

87.	 Breffeilh LA. The use of human sclera as an encircling band for 
surgical treatment of retinal detachment. South Med J. 1971 
Nov;64(11):1346-1347.

88.	 O’Gawa GM, Carey JD. Homologous scleral explant buckles in ret-
inal detachment surgery. Am J Ophthalmol. 1974 Apr;77(4):505-
508.

89.	 François J, Verbraeken H, Hanssens M. Scleral pockets and ly-
ophilized sclera in retinal detachments. Ophthalmologica. 
1979;179(3):153-157.

90.	 Poulsen CD, Peto T, Grauslund J, Green A. Epidemiologic charac-
teristics of retinal detachment surgery at a specialized unit in Den-
mark. Acta Ophthalmol. 2016 Sep;94(6):548-555.

91.	 Roldán-Pallarés M, del Castillo Sanz JL, Susi SA, Refojo MF. Long-
term complications of silicone and hydrogel explants in retinal 
reattachment surgery. Arch Ophthalmol. 1999 Feb;117(2):197-201.

92.	 Sheu SJ, Chou LC, Lee IY, Wang CC. Histopathology of polytetraflu-
oroethylene (Gore-tex) as a scleral buckle in humans. Ophthalmic 
Surg Lasers. 2001 May-Jun;32(3):245-247.

93.	 Shah PK, Karandikar SS, Narendran V. Scleral Autograft for Optic 
Nerve Head Pit Associated Chronic Maculopathy. Ophthalmic Surg 
Lasers Imaging Retina. 2017 Mar 1;48(3):251-254.

94.	 Helveston EM, Young LL. Human scleral patch for repair of exposed 
or extruded orbital implants. Surg Forum. 1968;19:490-492.

95.	 Helveston EM. Human bank scleral patch; for repair of exposed or 
extruded orbital implants. Arch Ophthalmol. 1969 Jul;82(1):83-86.

96.	 Helveston EM. A scleral patch for exposed implants. Trans Am Acad 
Ophthalmol Otolaryngol. 1970 Nov-Dec;74(6):1307-1310.

97.	 Zolli C, Shannon GM. Experience with donor sclera for extruding 
orbital implants. Ophthalmic Surg. 1977 Feb;8(1):63-70.

98.	 Soll DB. The use of sclera in surgical management of extruding im-
plants. Ophthalmology. 1978 Aug;85(8):863-868.

99.	 McCarthy RW, Swann ES. Autogenous scleral graft in implant ex-
trusion. Ophthalmic Surg. 1980 Oct;11(10):686-687.

100.	 Goldberg MF. A simplified scleral graft technique for covering an ex-
posed orbital implant. Ophthalmic Surg. 1988 Mar;19(3):206-211.

101.	 Rubin PA. Enucleation, evisceration, and exenteration. Curr Opin 
Ophthalmol. 1993 Nov;4(5):39-48.

102.	 Kim J-H, Khwarg S-I, Choung HK, Yu YS. Management of porous 
polyethylene implant exposure in patients with retinoblastoma 
following enucleation. Ophthalmic Surg Lasers Imaging. 2004 
Nov-Dec;35(6):446-452.

103.	 Axmann S, Paridaens D. Anterior surface breakdown and implant 
extrusion following secondary alloplastic orbital implantation sur-
gery. Acta Ophthalmol. 2018 May;96(3):310-313.

104.	 Soll DB. Donor sclera in enucleation surgery. Arch Ophthalmol. 
1974 Dec;92(6):494-495.

105.	 Oestreicher JH, Liu E, Berkowitz M. Complications of hydroxyapa-
tite orbital implants. A review of 100 consecutive cases and a com-
parison of Dexon mesh (polyglycolic acid) with scleral wrapping. 
Ophthalmology. 1997 Feb;104(2):324-329.

106.	 Inkster CF, Ng SGJ, Leatherbarrow B. Primary banked scleral patch 
graft in the prevention of exposure of hydroxyapatite orbital im-
plants. Ophthalmology. 2002 Feb;109(2):389-392.

107.	 Arat YO, Shetlar DJ, Boniuk M. Bovine pericardium versus homol-
ogous sclera as a  wrapping for hydroxyapatite orbital implants. 
Ophthalmic Plast Reconstr Surg. 2003 May;19(3):189-193.

108.	 Yoon JS, Lew H, Kook KH, Lee SY. The use of autogenous sclera as 
wrapping material in hydroxyapatite implantation. Ophthalmo-
logica. 2009;223(1):7-11.

109.	 Gawdat TI, Ahmed RA. Scleral shield: primary results of a new sur-
gical technique in augmenting porous orbital implant protection. 
Eur J Ophthalmol. 2014 Nov-Dec;24(6):948-952.

110.	 Nadal J, Daien V, Jacques J, Hoa D, Mura F, Villain M. Evisceration 
with autogenous scleral graft and bioceramic implantation with-
in the modified scleral shell: 133 cases over 17 years. Orbit. 2019 
Feb;38(1):19-23.

111.	 Smith B, Lisman RD. Use of sclera and liquid collagen in the cam-
ouflage of superior sulcus deformities. Ophthalmology. 1983 
Mar;90(3):230-235.

112.	 Gayre GS, Debacker C, Lipham W, Tawfik HA, Holck D, Dutton JJ. Bo-
vine pericardium as a wrapping for orbital implants. Ophthalmic 
Plast Reconstr Surg. 2001 Sep;17(5):381-387.

113.	 Chow K, Satchi K, McNab AA. Combined use of bulbar conjunctival 
pedicle flap and labial mucous membrane graft for porous orbital 
implant exposure: Long-term outcome. Orbit. 2018 Aug;37(4):293-
298.

114.	 Wang J-K, Liao S-L, Lai P-C, Lin LLK. Prevention of exposure of po-
rous orbital implants following enucleation. Am J Ophthalmol. 
2007 Jan;143(1):61-67.

115.	 Bodian M. Repair of ptosis using human sclera. Am J Ophthalmol. 
1968 Mar;65(3):352-358.

116.	 Helveston EM, Wilson DL. A  suture-reinforced scleral sling. Tech-
nique for suspension of the ptotic upper lid. Arch Ophthalmol. 
1975 Aug;93(8):643-645.

117.	 Wasserman BN, Sprunger DT, Helveston EM. Comparison of 
materials used in frontalis suspension. Arch Ophthalmol. 2001 
May;119(5):687-691.

118.	 Krásný J, Mĕricka P. Možnosti řešení ptózy v dětství i v dospělosti 
[Treatment of ptosis in children and adults]. Cesk Slov Oftalmol. 
1999 May;55(3):145-154. Czech.

119.	 Chen L, Li J, Zhang C, Li Y, Hou L, Ma J. Surgical Interventions for 
Congenital Ptosis: a  Systematic Review and Meta-analysis of 14 
Randomized Controlled Trials. Aesthetic Plast Surg. 2023 May 5.

120.	 Nakauchi K, Mito H, Mimura O. Frontal suspension for congenital 
ptosis using an expanded polytetrafluoroethylene (Gore-Tex (®)) 
sheet: one-year follow-up. Clin Ophthalmol. 2013;7:131-136.

121.	 Théra JP, Tiama JM, Konipo A, Napo A, Bamani S. Traitement du 
ptosis congénital dans un pays à faible revenu: suspension du 



CZECH AND SLOVAK OPTHALMOLOGY 5/2024 237

releveur au muscle frontal par le polypropylène à l’Institut d’Oph-
talmologie tropicale de l’Afrique (IOTA) [Treatment of congenital 
ptosis in a  low-income country: polypropylene frontalis sling at 
the African Institute of Tropical Ophthalmology]. J Fr Ophtalmol. 
2020 Feb;43(2):123-127. French.

122.	 Tenzel RR, Miller GR, Rubenzik R. Cicatricial upper lid entropi-
on. Treated with banked scleral graft. Arch Ophthalmol. 1975 
Oct;93(10):999-1000.

123.	 Rubenzik R, Tenzel RR, Miller GR. Repair of cicatricial entropion of 
the upper eyelid. Am J Ophthalmol. 1975 Aug;80(2):302-303.

124.	 Dryden RM, Soll DB. The use of scleral transplantation in cicatricial 
entropion and eyelid retraction. Trans Sect Ophthalmol Am Acad 
Ophthalmol Otolaryngol. 1977 Jul-Aug;83(4 Pt 1):669-678.

125.	 Thommy CP. Scleral homograft inlay for correction of cicatricial en-
tropion and trichiasis. Br J Ophthalmol. 1981 Mar;65(3):198-201.

126.	 Zhang L, Hou Z, Li Y, Li D. Combined Surgical Strategies Adjusted 
to Clinical Evaluations for Severe Upper Eyelid Cicatricial Entropion 
and Trichiasis. J Craniofac Surg. 2023 Mar-Apr;34(2):764-767.

127.	 Crawford JS, Easterbrook M. The use of bank sclera to correct lid 
retraction. Can J Ophthalmol. 1976 Oct;11(4):309-322.

128.	 Cooper WC. The surgical management of the lid changes of Graves’ 
disease. Ophthalmology. 1979 Dec;86(12):2071-2080.

129.	 Flanagan JC. Retraction of the eyelids secondary to thyroid oph-
thalmopathy--its surgical correction with sclera and the fate of the 
graft. Trans Am Ophthalmol Soc. 1980;78:657-685.

130.	 Doxanas MT, Dryden RM. The use of sclera in the treatment of dys-
thyroid eyelid retraction. Ophthalmology. 1981 Sep;88(9):887-894.

131.	 Hurwitz JJ, Archer KF, Gruss JS. Treatment of severe lower eyelid 
retraction with scleral and free skin grafts and bipedicle orbicularis 
flap. Ophthalmic Surg. 1990 Mar;21(3):167-172.

132.	 Mourits MP, Koornneef L. Lid lengthening by sclera interposition 
for eyelid retraction in Graves’ ophthalmopathy. Br J Ophthalmol. 
1991 Jun;75(6):344-347.

133.	 Feldman KA, Putterman AM, Farber MD. Surgical treatment of 
thyroid-related lower eyelid retraction: a modified approach. Oph-
thalmic Plast Reconstr Surg. 1992;8(4):278-286.

134	 Olver JM, Rose GE, Khaw PT, Collin JR. Correction of lower eyelid 
retraction in thyroid eye disease: a randomised controlled trial of 
retractor tenotomy with adjuvant antimetabolite versus scleral 
graft. Br J Ophthalmol. 1998 Feb;82(2):174-180.

135.	 Oestreicher JH, Pang NK, Liao W. Treatment of lower eyelid retrac-
tion by retractor release and posterior lamellar grafting: an analy-
sis of 659 eyelids in 400 patients. Ophthalmic Plast Reconstr Surg. 
2008 May-Jun;24(3):207-212.

136.	 Park E, Lewis K, Alghoul MS. Comparison of Efficacy and Compli-
cations Among Various Spacer Grafts in the Treatment of Lower 
Eyelid Retraction: A  Systematic Review. Aesthet Surg J. 2017 Jul 
1;37(7):743-754.

137.		 Wesley WE, McCord Jr CD. Transplantation of eyebank sclera in the 
Cutler--Beard method of upper eyelid reconstruction. Ophthal-
mology. 1980 Oct;87(10):1022-1028.

138	 Carroll RP. Entropion following the Cutler-Beard procedure. Oph-
thalmology. 1983 Sep;90(9):1052-1055.

139.	 Berlin AJ, Carim M, Langston RH, Price RL. Scleral grafting in the 
management of ligneous conjunctivitis. Ophthalmic Surg. 1982 
Apr;13(4):288-291.

140.	 Leone Jr CR. Periosteal flap for lower eyelid reconstruction. Am J 
Ophthalmol. 1992 Oct 15;114(4):513-514.

141.	 Nesterov AP, Kolesnikova LN. Implantation of a scleral strip into the 
supraciliary space and cyclodialysis in glaucoma. Acta Ophthalmol 
(Copenh). 1978 Oct;56(5):697-704.

142.	 Freedman J. Scleral patch grafts with Molteno setons. Ophthalmic 
Surg. 1987 Jul;18(7):532-534.

143.	 Lam SA, Cheuk W, Lai JS. Short-term results of using Lamellar Cor-
neo-scleral patch graft for the Ahmed glaucoma valve implant sur-
gery. Yan Ke Xue Bao. 1997 Sep;13(3):109-112.

144.	 Aslanides IM, Spaeth GL, Schmidt CM, Lanzl IM, Gandham SB. 
Autologous patch graft in tube shunt surgery. J Glaucoma. 1999 
Oct;8(5):306-309.

145.	 Smith MF, Doyle JW, Ticrney Jr JW. A comparison of glaucoma drain-
age implant tube coverage. J Glaucoma. 2002 Apr;11(2):143-147.

146.	 Zalta AH. Long-term experience of patch graft failure after Ahmed 
Glaucoma Valve® surgery using donor dura and sclera allografts. 
Ophthalmic Surg Lasers Imaging. 2012 Sep-Oct;43(5):408-415.

147.	 Choudhari NS, Neog A, Sharma A, Iyer GK, Srinivasan B. Our expe-
rience of fibrin sealant-assisted implantation of Ahmed glaucoma 
valve. Indian J Ophthalmol. 2013 Jan-Feb;61(1):23-27.

148.	 Muir KW, Lim A, Stinnett S, Kuo A, Tseng H, Walsh MM. Risk factors 
for exposure of glaucoma drainage devices: a retrospective obser-
vational study. BMJ Open. 2014 May 2.

149.	 Tsoukanas D, Xanthopoulou P, Charonis AC, Theodossiadis P, Kop-
sinis G, Filippopoulos T. Heterologous, Fresh, Human Donor Sclera 
as Patch Graft Material in Glaucoma Drainage Device Surgery. J 
Glaucoma. 2016 Jul;25(7):558-564.

150.	 Wijsard MH, Haan M, Rietveld E, van Rijn LJ. Donor sclera versus 
bovine pericardium as patch graft material in glaucoma implant 
surgery and the impact of a  drainage suture. Acta Ophthalmol. 
2018 Nov;96(7):692-698.

151.	 Pakravan M, Hatami M, Esfandiari H et al. Ahmed Glaucoma Valve 
Implantation: Graft-Free Short Tunnel Small Flap versus Scleral 
Patch Graft after 1-Year Follow-up: A  Randomized Clinical Trial. 
Ophthalmol Glaucoma. 2018 Nov-Dec;1(3):206-212.

152.	 Wang Y, Li X, Huang W et al. Partial thickness cornea tissue from 
small incision lenticule extraction: A novel patch graft in glaucoma 
drainage implant surgery. Medicine (Baltimore). 2019 Mar.

153.	 Kitnarong N, Srikulsasitorn B, Aurboonsong T. Glycerin-preserved 
Human-donor Corneoscleral Patch Grafts for Glaucoma Drainage 
Devices. J Glaucoma. 2020 Nov;29(11):1065-1069.

154.	 Panda S, Khurana M, Vijaya L, George R, Balekudaru S. Comparison 
of conjunctiva-related complications between scleral and corneal 
patch grafts in Ahmed glaucoma valve implantation. Indian J Oph-
thalmol. 2023 Mar;71(3):881-7.

155.	 Zeppa L, Romano MR, Capasso L, Tortori A, Majorana MA, Costagli-
ola C. Sutureless human sclera donor patch graft for Ahmed glau-
coma valve. Eur J Ophthalmol. 2010 May-Jun;20(3):546-51.

156.	 Wigton E, Swanner JC, Joiner W et al. Outcomes of shunt tube cov-
erage with glycerol preserved cornea versus pericardium. J Glau-
coma. 2014 Apr-May;23(4):258-261.

157.	 Lind JT, Shute TS, Sheybani A. Patch graft materials for glaucoma 
tube implants. Curr Opin Ophthalmol. 2017 Mar;28(2):194-198. 

158.	 Sheha H, Tello C, Al-Aswad LA, Sayed MS, Lee RK. Outcomes of the 
Shunt Tube Exposure Prevention Study: A Randomized Clinical Tri-
al. Ophthalmol Glaucoma. 2019 Nov-Dec;2(6):392-401.

159.	 Ahmed F, Mohamed NG. TAG (Tube and Graft) Sandwich Tech-
nique: A Novel Single-Stage Scleral Reinforcement and Aqueous 
Drainage Tube Implantation. Case Rep Ophthalmol Med. 2021 Jul 
14.

160.	 Singh M, Chew PTK, Tan D. Corneal patch graft repair of exposed 
glaucoma drainage implants. Cornea. 2008 Dec;27(10):1171-1173.

161.	 Spierer O, Waisbourd M, Golan Y, Newman H, Rachmiel R. Partial 
thickness corneal tissue as a patch graft material for prevention of 
glaucoma drainage device exposure. BMC Ophthalmol. 2016 Feb 
27.

162.	 Chun YS, Kim KW, Kim JC. Autologous tragal perichondrium patch 
graft for ahmed glaucoma valve tube exposure. J Glaucoma. 2013 
Dec.

163.	 Stephens JD, Sarkisian SR Jr. The use of collagen matrix (Ologen) as 
a patch graft in glaucoma tube shunt surgery, a retrospective chart 
review. F1000Res. 2016 Aug 1.

164.	 Gdih G, Jiang K. Graft-free Ahmed valve implantation through a 6 
mm scleral tunnel. Can J Ophthalmol. 2017 Feb;52(1):85-91.

165.	 Eslami Y, Azaripour E, Mohammadi M, Kiarudi MY, Fakhraie G, Za-
rei R et al. Single long scleral tunnel technique for prevention of 
Ahmed valve tube exposure. Eur J Ophthalmol. 2019 Jan;29(1):52-
56.

166.	 Melamed S, Ashkenazi I, Belcher DC 3rd, Blumenthal M. Donor 
scleral graft patching for persistent filtration bleb leak. Ophthalmic 
Surg. 1991 Mar;22(3):164-165.

167.	 Clune MJ, Shin DH, Olivier MM, Kupin TH. Partial-thickness scler-
al-patch graft in revision of trabeculectomy. Am J Ophthalmol. 
1993 Jun 15;115(6):818-820.

168.	 Yan L, Zhang S, Dong Q. [The effect of heterogeneous scleral trans-
plantation on hypotony after filtration surgery of glaucoma with 
mitomycin C]. Zhonghua Yan Ke Za Zhi. 1997 May;33(3):181-183.

169.	 Kosmin AS, Wishart PK. A full-thickness scleral graft for the surgical 
management of a late filtration bleb leak. Ophthalmic Surg Lasers. 
1997 Jun;28(6):461-468.

170.	 Morris DA, Ramocki JM, Shin DH, Glover BK, Kim YY. Use of autol-
ogous Tenon’s capsule and scleral patch grafts for repair of exces-
sively draining fistulas with leaking filtering blebs. Glaucoma. 1998 
Dec;7(6):417-419.

171.	 Oyakhire JO, Moroi SE. Clinical and anatomical reversal of long-term 
hypotony maculopathy. Am J Ophthalmol. 2004 May;137(5):953-
955.



CZECH AND SLOVAK OPTHALMOLOGY 5/2024238

172.	 Kompa S, Redbrake C, Arend O, Remky A. [Defect closure with 
scleral grafts]. Klin Monbl Augenheilkd. 2004 Oct;221(10):867-871.

173.	 Halkiadakis I, Lim P, Moroi SE. Surgical results of bleb revision with 
scleral patch graft for late-onset bleb complications. Ophthalmic 
Surg Lasers Imaging. 2005 Jan-Feb;36(1):14-23.

174.	 Harizman N, Ben-Cnaan R, Goldenfeld M, Levkovitch-Verbin H, 
Melamed S. Donor scleral patch for treating hypotony due to leak-
ing and/or overfiltering blebs. J Glaucoma. 2005 Dec;14(6):492-496.

175.	 Au L, Wechsler D, Spencer F, Fenerty C. Outcome of bleb revision 
using scleral patch graft and conjunctival advancement. J Glauco-
ma. 2009 Apr-May;18(4):331-335.

176.	 King AJ, Rotchford AP. The use of a scleral micro-patch graft and 
fibrin glue to treat scleral flap defects following trabeculectomy. Br 
J Ophthalmol. 2009 Sep;93(9):1269-1270.

177.	 Mardelli PG, Mardelli ME, Bakkour Z. A Novel Hinged Scleral Patch 
Graft for the Repair of Overfiltration and Bleb Leaks. J Glaucoma. 
2018 Apr;27(4):377-381.

178.	 Prokosch-Willing V, Lamparter J, Hassan SNU, Toshev AP, Pfeiffer N, 
Hoffmann EM. Results of an Adaptive Surgical Approach for Man-
aging Late Onset Hypotony After Trabeculectomy With Mitomycin 
C. J Glaucoma. 2018 Apr;27(4):307-314.

179.	 O’Rourke M, Moran S, Collins N, Doyle A. Bleb reconstruction us-
ing donor scleral patch graft for late bleb leak and hypotony. Eur J 
Ophthalmol. 2021 May;31(3):1039-1046.

180.	 Rai P, Lauande-Pimentel R, Barton K. Amniotic membrane as an ad-
junct to donor sclera in the repair of exposed glaucoma drainage 
devices. Am J Ophthalmol. 2005 Dec;140(6):1148-1152.

181.	 Liu X, Law SK. Autologous Partial-thickness Scleral Flap and Donor 
Corneal Graft in Management of Tube Erosion of Glaucoma Drain-
age Device. J Glaucoma. 2019 Apr;28(4):347-351.

182.	 Zheng P, Pang X. Bleb-associated endophthalmitis treated by 
sclera patch graft, vitrectomy and endoscopic cyclophotocoagu-
lation. Chin Med J (Engl). 2012 Sep;125(18):3344-3345.

183.	 Thakur S, Ichhpujani P, Kumar S. Grafts in Glaucoma Surgery: A Re-
view of the Literature. Asia Pac J Ophthalmol (Phila). 2017 Sep-
Oct;6(5):469-476.

184.	 Bochmann F, Kaufmann C, Kipfer A, Thiel MA. Corneal patch graft 
for the repair of late-onset hypotony or filtering bleb leak after 
trabeculectomy: a  new surgical technique. J Glaucoma. 2014 
Jan;23(1):e76-80.

185.	 Devloo S, Deghislage C, van Malderen L, Goethals M, Zeyen T. 
Non-penetrating deep sclerectomy without or with autologous 
scleral implant in open-angle glaucoma: medium-term results. 
Graefes Arch Clin Exp Ophthalmol. 2005 Dec;243(12):1206-1212.

186.	 Mousa ASG. Preliminary evaluation of nonpenetrating deep 
sclerectomy with autologous scleral implant in open-angle glau-
coma. Eye (Lond). 2007 Sep;21(9):1234-1238.

187.	 Naumann GO, Rummelt V. Block excision of cystic and diffuse epi-
thelial ingrowth of the anterior chamber. Report on 32 consecutive 
patients. Arch Ophthalmol. 1992 Feb;110(2):223-227.

188.	 Forster RK. Corneoscleral block excision of postoperative anterior 
chamber cysts. Trans Am Ophthalmol Soc. 1995;93:83-97.

189.	 Rummelt V, Naumann GO. Blockexzision mit tektonischer Kor-
neoskleralplastik wegen zystischer und/oder diffuser Epithe-
linvasion des vorderen Augenabschnitts - Bericht über 51 kon-
sekutive Patienten (1980-1996) [Block excision with tectonic 
corneoscleroplasty for cystic and/or diffuse epithelial invasion 
of the anterior eye segment. Report of 51 consecutive patients 
(1980-1996)]. Klin Monbl Augenheilkd. 1997 Nov;211(5):312-323. 
German.

190.	 Thorisdottir RL, Sheikh R, Blohmé J, Stigmar G, Malmsjö M. A novel 
surgical technique employing donor sclera in strabismus surgery. 
J AAPOS. 2018 Jun;22(3):225-227.

191.	 Thorisdottir RL, Blohmé J, Malmsjö M. Clinical evidence supporting 
the use of donor sclera as spacer material in complicated cases of 
strabismus surgery - retrospective evaluation of surgical results in 
117 patients with thyroid-associated ophthalmopathy or congeni-
tal strabismus. Acta Ophthalmol. 2019 Feb;97(1):74-79.

192.	 Sabater-Cruz N, Figueras-Roca M, Ventosa AG, Padró-Pitarch L, Tort 
J, Casaroli-Marano RP. Current clinical application of sclera and 
amniotic membrane for ocular tissue bio-replacement. Cell Tissue 
Bank. 2020 Dec;21(4):597-603.


