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Abstract
The treatment of ocular pterygium has been subjected to the development and application of various new strategies
in the last few years. The worrisome problem of recurrence seems to have been significantly reduced with the
newer methods of treatment. The field is however, still evolving. This review sets out to examine the various newer
approaches to treating pterygium and in spite of the recent developments, to highlight the remaining challenges
thereby suggesting the possible direction of future research. Also, to suggest treatment options for Ophthalmologists
working in environments with limited resources.
A library search and Internet search of PubMed and Google was conducted in 2010. Search terms included “pterygium
in combination with surgery”, “radiotherapy”, “chemotherapy”, “graft”, and “recurrence.” Abstracts were reviewed
and relevant articles especially those published from the year 2000 to date were given more attention and when
possible, reviewed in full. The relevant references in such articles were also reviewed.
In conclusion, excision and adjunctive treatment with mitomycin C or conjunctival autograft is the most acceptable
and most popular mode of treating both primary and recurrent pterygium. Outcomes seem to have been further
improved with adjuvant combination therapy and the introduction of newer approaches to treatment.
Keywords: Adjuvant treatment, excision, pterygium, recurrence, review

Résumé
Le traitement des Ptérygion oculaire a été soumis à l’élaboration et l’application des diverses stratégies de nouveau
au cours des dernières années. Le problème inquiétant de récurrence semble ont été significativement réduits avec
les nouvelles méthodes de traitement. Le champ est cependant toujours en évolution. Cette revue vise à examiner les
diverses approches plus récents à traiter les ptérygium et en dépit de l’évolution récente, de mettre en évidence les
défis restants, suggérant ainsi l’orientation possible des recherches futures. Aussi, pour suggérer de traitement des
options pour les ophtalmologistes travaillant dans des environnements avec des ressources limitées. Une recherche
de la Bibliothèque et l’Internet recherche de Pub Med et Google a été réalisée en 2010. Les termes de recherche inclus
« Ptérygion en combinaison avec la chirurgie esthétique », « radiothérapie », « chimiothérapie », « greffon » et «
récurrence. » Résumés ont été examinés et des articles pertinents, notamment ceux publiés depuis l’an 2000 à ce jour
ont donné plus d’attention et dans la mesure du possible, examiné au complet. Les références pertinentes dans ces
articles ont également été examinés. En conclusion, l’excision et traitement d’appoint avec mitomycine c ou autogreffe
conjonctival est le mode plus acceptable et plus populaires de traitement primaire et récurrente Ptérygion. Résultats
semblent ont été améliorées avec polythérapie adjuvant et l’introduction de nouvelles approches de traitement.
Mots clés: Traitement adjuvant, l’Excision, ptérygium, récurrence, examen

Introduction

conjunctival growth. While the body of the
pterygium remains on the sclera, the head advances

Pterygium, an eye condition common in tropical

unto the cornea in many cases affecting vision,

regions, is a benign wing shaped fibrovascular

causing general discomfort, and becoming a cosmetic
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nuisance. Various theories have been postulated on
the aetiopathogenesis[1,2] and its predominantly nasal
location on the eye.[3] Exposure to ultraviolet light
(UVB) is generally believed to be a strong risk factor
for the development of pterygium.[4]
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The main method of treating a pterygium is by
surgical excision. Any conservative treatment is
mainly symptomatic and temporary usually for the
early stages of the disease. Conservative treatment
involves the use of artificial tears or non-preserved
lubricant eye ointment so as to provide comfort
and relief from foreign body sensation. Short
term anti inflammatory eye drops may also be
useful for inflamed pterygia. The indications for
surgical excision include a disturbance of visual
function, significant discomfort, and cosmetic
reasons. The complete excision of a pterygium
from the cornea and sclera, subsequently leaving a
bare denuded corneoscleral surface is the classical
surgical procedure. This procedure, also known as
the bare sclera technique, was first fully described
by D`Ombrain in 1948.[5] For sometime, this has
been the treatment of choice for pterygia but the
high frequency of recurrence associated with this
procedure has led to the search for adjunctive
treatment options. Other uncommon and more
easily managed complications of pterygium excision
include corneal epithelial defects, dellen formation,
and pyogenic granuloma. The rare complications of
symblepharon and diplopia may be associated with
the excision of multirecurrent pterygia. Risk factors
for the recurrence phenomena of pterygia are not
distinctively known but there is a higher risk of
recurrence after re-excision of a recurrent pterygium
compared to a primary pterygium. The bare sclera
technique has a reported pterygium recurrence rate
of between 30 and 90%.[6-8] There is no standard
definition of recurrence but it is generally accepted
that there is a recurrence when a fibrovascular
growth in the position of the previously excised
pterygium crosses the limbus unto the cornea for
any distance. At least 97% of all recurrent pterygia
manifest within the first year after excision.[9]

Pterygium Excision
The objective of surgical excision is to completely
remove the head, neck, and body of the pterygium.
To achieve this, at least two main methods with
different variations are in use. After adequate local
anesthesia, the first approach involves grasping the
head of the pterygium with forceps and separating
it from the cornea using a surgical blade. The neck
and body of the pterygium are then dissected with
Westcott scissors posteriorly up to about four to six
millimeters from the limbus and then excised. The
second approach is to use the scissors to undermine
Vol. 10, July-September, 2011

and dissect below the body of the pterygium.
A bluntedged instrument such as an iris repositor
is then inserted under the body of the pterygium
and while pulling on the body with forceps to
form a tent; the head is sliced off the cornea by
a sawing motion of the iris repositor (avulsion
technique). For both approaches, any pterygium
tissue remnants on the cornea are gently scraped
off with the surgical blade until a clear corneal
bed is obtained. Any encountered bleeding points
are gently cauterized. Argon laser and the excimer
“laser blade” have been used in pterygium excision
with varying degrees of success.[10,11] They are used
to either fully excise the pterygium, or to smoothen
the corneal surface after surgical excision. The main
problems encountered during surgical excision
include getting a good separation plane during blunt
dissection, and the persistence of pterygium tissue
remnants on the cornea. These problems seem to
have been recently addressed by the introduction of
the use of alcohol on the cornea prior to pterygium
surgical excision.[12] Ethanol splits the basement
membrane and destroys hemidesmosome junctions
between corneal epithelial cells. It has been in
use for long in corneal refractive surgery. Unlike
with blunt dissection, prior alcohol application
creates a smoother and clearer separation plane. The
pterygium head is easily and completely scraped off
with a blunt spatula from the underlying cornea.
This could be a method of choice for patients
in whom excellent vision in the immediate
postoperative period is critical or in treating some
recurrent pterygia where the cornea has become
thinner and more delicate. Prospective clinical trials
are now ongoing to determine the efficacy of ethanol
-assisted pterygium excision. Despite the various
methods of pterygium surgical excision, there is
yet no definitive evidence to show that outcome is
influenced by the excision technique.

Adjuvant Therapy
Due to the high recurrence rate associated with
the bare sclera technique, it is now generally no
more accepted as the sole treatment for pterygium.
Consequently, various methods and procedures used
in the management of the bare sclera have evolved.
These include further surgical/grafting procedures,
chemotherapy, and the use of radiotherapy. The
availability of a variety of modalities makes it
possible to use another method when one fails.
It also allows for a combination of methods such
as chemotherapy and grafting in difficult or multi
recurrent cases of pterygium.
The use of the various adjunctive therapies has in
turn introduced new additional concerns regarding
aspects such as safety, cost of surgery, duration of
Annals of African Medicine
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surgery, immediate postoperative cosmesis, and
patient comfort. There is also the yet undocumented
but potential threat of infection associated with
the foreign materials (tissue glue and amniotic
membrane) that could be used in treatment.
A general concern about avoiding eye-threatening
complications while treating an essentially benign
condition is also a consideration.

Radiotherapy
Postoperative beta irradiation applied to the bare
sclera is a relatively safe and effective adjuvant
treatment for pterygium. It has been in use for
decades and has led to a satisfactory reduction
of the recurrence associated with the bare sclera
technique.[13-15] Usually, it is applied as a single
post operative dose (2500 to 3500 rads), irradiation
should be applied within 24 hours of pterygium
excision or better still, on the surgical table for best
results.[16,17] As adjuvant therapy, irradiation is
usually given alone but could be combined with
other adjuvant treatment such as a graft applied
over the bare sclera. This treatment combination
has been successfully applied on complicated and
multi recurrent pterygia.[18] However, because of the
increased risk of complications such as scleral melting,
irradiation should not be combined with adjuvant
chemotherapeutic agents such as Mitomycin C
(MMC). In fact drugs with radiomimetic actions
such as MMC should be avoided in treating the
recurrent pterygia of previously irradiated eyes.
Complications of beta irradiation are few but
some could be long term and sight threatening
especially in the past when higher total doses of
radiation were used. Documented complications
of radiotherapy include conjunctival inflammation,
corneal opacities, scleritis, cataract, uveitis,
corneal/scleral thinning, globe perforation, and
endophthalmitis. [13-15,19] These potential
complications, relative higher cost, and the added
inconvenience of arranging for treatment application,
have made radiotherapy quite unpopular among
surgeons despite its long presence and history of
effective usage.[20]

Chemotherapy
Over the years, various chemotherapeutic agents
have been used in the treatment of pterygium.
All were applied as adjuvant therapy with the
aim of preventing recurrence. Triethylene
thiophosphoramide (thiothepa)[21,22] applied topically
as eye drops, was one of the earliest used but has
now largely been abandoned mainly because of the
skin depigmentation and eyelash poliosis associated
with its use. Other drugs that have been used though
on a limited scale include doxorubicin[23] and longAnnals of African Medicine

acting depot steroids. The steroids were usually
administered in combination with other adjuvant
drugs[24] or surgical graft[25] in order to improve
the outcome of surgery. More recently, alcohol
(ethanol) and anti-vascular endothelial growth
factors (anti-VEGF) have been introduced. Alcohol
causes a denaturation of enzymes, cytokines, and
growth factors involved in pterygium formation and
recurrence. Chen and Hsu[12] used 20% ethanol on
38 eyes of patients with primary pterygia both on the
cornea to assist pterygium excision and also on the
bare sclera as adjuvant therapy to prevent recurrence.
In comparison to 40 eyes with primary pterygia in
whom low dose MMC was applied to the bare sclera,
the ethanol group had fewer recurrences (5.3%) and
generally fewer postoperative complications. As for
anti-VEGF drugs, their use was encouraged by the
higher levels of VEGF found in pterygium tissue
compared to normal conjunctiva.[26] No definite
role for anti VEGF drugs has been found but Wu
and coworkers[27] in a case report suggested that by
inhibiting neovascularisation, topical bevacizumab
eyedrops (an anti-VEGF) could be effective in
preventing recurrence in patients with impending
recurrence after pterygium surgery. For impending
pterygium recurrence, anti-VEGF could probably
be a safer alternative to subconjunctival injections
of MMC or fluorouracil. More work is required
in evaluating efficacy and safety of the use of
both ethanol and anti VEGF either alone or in
combination with other adjuvant treatments.
Perhaps the most widely used adjuvant drugs
are 5 fluorouracil (5FU) and MMC. Of the
two, MMC has become more widely used and
accepted. This may not be unconnected to the
stronger antiproliferative effect shown by MMC
as a result of its cytotoxic action on both fibroblasts
and vascular endothelial cells unlike 5FU whose
action is mainly on fibroblasts.[28] Maldonado[29] in
1995 suggested that low dose (0.1%) intraoperative
5FU had no beneficial role in preventing pterygium
recurrence. Bekibele[30] and coworkers in 2004 after
a retrospective non-randomized review, found beta
irradiation to be marginally superior to 5FU in
preventing recurrence. However, for reasons of
cost, availability, and convenience, recommended
the use of 5FU ahead of beta irradiation. The same
author in another prospective comparative study[31]
reported 5FU as marginally superior to conjunctival
auto graft although sample size in this second study
was relatively small. 5FU may therefore still have a
place in the treatment of pterygium.

Mitomycin C
MMC is an antineoplastic antibiotic agent with
radiomimetic effect. Its use in pterygium surgery
was popularized by Singh[32] and has since been
Vol. 10, July-September, 2011
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found to result in lower recurrence rates when
compared to the bare sclera technique. Reported
recurrence rates range from 0 to 38%.[8,33-35]
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MMC is applied either as a preoperative subpterygial
injection, an intraoperative application, or as
postoperative eye drops. A number of MMC doses
(various concentrations) have been used for various
durations but the intraoperative low dose 0.2 mg/ ml
(0.02%) concentration applied directly on the bare
sclera over three to five minutes is now the most
popular mode of administration.[20] This could
serve as the sole treatment or an additional graft of
conjunctiva or amniotic membrane may be applied
to cover the bare sclera.[36] MMC intraoperative
application in combination with a surgical graft
could also be applied to the conjunctival fornix
(not the bare sclera) to help restore the fornix after
a symblepharolysis[37] and secondly, to help restore
ocular motility after excision of multirecurrent
pterygia. [38] On the other hand, postoperative
application of MMC as eyedrops is usually applied
two to four times daily over five to fourteen days.
Both the intraoperative and postoperative methods
of application have similar reported recurrence rates
and similar risks of serious potential side effects.[39,40]
The main advantage of single dose intraoperative
administration has been the control it gives to the
surgeon over usage of the drug thereby avoiding
the possible problem of poor patient compliance.
Recently, concerns over the effect of intraoperative
application on the corneal endothelium have been
raised.[41] However, some studies have shown that
changes in or loss of corneal endothelial cells does
not occur when low dose MMC is applied for a
short duration of one minute[42] or when applied
before removal of the pterygium head from the
cornea.[43] These were all short-term studies of less
than four months follow-up duration, hence longterm assessments of the corneal endothelium after
MMC treatment will be required.
Apart from the potential long-term effects on the
cornea, use of MMC like with radiotherapy has
been associated with serious complications that
could present long after the surgery.[39,44] Although
said to be uncommon, these serious complications
are sight threatening and may include scleral
melting leading to perforation, uveitis, infectious
scleritis, and endophthalmitis. Prior to use, all
patients must be counseled on the potential risk of
complications. MMC is better avoided in patients
with tear deficiency, ocular surface disorders,
icthiosis, rosacae, and patients with systemic diseases
associated with scleritis/episcleritis. In such patients,
alternative surgical options should be considered.

Adjuvant Surgery
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Surgery could be the sole adjunct or could be
combined with radiotherapy or chemotherapy
especially for multi recurrent pterygia. Applicable
surgical procedures include lamellar keratoplasty,
amniotic membrane transplantation (AMT), and
conjunctival grafting including all its variants. These
various surgical options could in turn also be applied
alone or in combination. For conjunctival grafting
and AMT, attachment of the graft could be either
by sutures or fibrin tissue glue,[45] however, the
fibrin glue (Tisseel, Baxter corporation, Canada)
is now generally preferred over sutures. Use of
fibrin glue reduces both the operation time and
postoperative discomfort experienced by the patient.
In a prospective comparative study by Karalezli,[46]
the average duration of surgery using fibrin glue
was 15.7 minutes compared to 32.5 minutes for
sutures. Studies[47,48] have also shown that it reduces
the postoperative inflammation and pterygium
recurrence rate compared to sutures. It has also
been shown by histological examination to be safe
on ocular tissues[49] causing no complications and in
the rare event of graft dehiscence, fibrin glue could
be reapplied. There is, however, the potential but
yet undocumented risk of cross infection with its
use and in resource poor settings, issues of added
cost and availability of the glue become important.

Lamellar keratoplasty
It is mainly indicated for recurrent pterygia in
the presence of thinned or scarred corneal tissue.
A significant number of patients undergoing this
procedure, experience a postoperative reduction
in visual acuity.[50] The procedure requires donor
corneal tissue with the associated risks of graft
rejection and transmission of infection. Corneal
banking and keratoplasty services are not well
established in many African countries. Compared
to other adjunctive procedures, keratoplasty is
technically more difficult to perform.

Amniotic membrane transplantation
Human amniotic membrane is presumed to suppress
inflammation and formation of fibrovascular tissues
and has been used with success to cover the bare
sclera after pterygium excision. It serves a useful
alternative to conjunctival tissue in situations where
there is a large conjunctival defect and shortage of
healthy conjunctival tissue to cover the bare sclera
commonly seen in multi recurrent pterygia. AMT
is especially useful in patients that have undergone
previous conjunctival autografting and in those with
glaucoma with a need to preserve conjunctiva for
potential future use. In comparison to keratoplasty,
amniotic membrane unlike donor cornea has no
human leucocyte antigens and therefore carries
no risk of rejection but like donor cornea, there
is need to screen for infections. Human amniotic
Annals of African Medicine
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membrane though more readily donated than
cornea is still not commonly available in most
African countries and will have to be purchased
from other countries thereby adding to the cost of
surgery. This is as a result of the present paucity of
tissue banks on the continent. The advantages of
AMT over conjunctival grafting include a shorter
surgical time, less pain and faster recovery (since
no donor site is injured), and a generally better
cosmetic outcome in the immediate postoperative
period. [51] However, in terms of preventing
pterygium recurrence, most studies[51-53] have shown
that it is not as effective as conjunctival grafting
and have documented recurrence rates above 10%
using AMT alone. The reported novel use of an
ex-vivo expanded conjunctival epithelial sheet on
an amniotic membrane substrate has only aided
early postoperative ocular surface re-epitheliazation
compared to routine AMT but did not significantly
change the recurrence rate. [54] However, the
effectiveness of AMT could be improved by the
use of fibrin glue instead of sutures, or by carrying
out a more extensive removal of subconjunctival
fibrous tissue during pterygium excision followed
by an injection of a long acting steroid. Solomon
et al.[55] reported a lower recurrence rate of 3.0%
for primary and recurrent pterygia using this
approach. Ma et al.[56] showed that combining AMT
and intraoperative MMC seems to improve the
outcome in primary pterygium surgery but not for
recurrent pterygia, where the combination did not
significantly change recurrence rate.

Conjunctival autograft
Since its introduction by Kenyon et al.[57] in 1985,
conjunctival autograft has gradually come to be a
popular treatment for pterygium. Covering the bare
sclera by using autologous conjunctival tissue could
be performed by a primary direct closure, a sliding
conjunctival flap,[58,59] or by a free conjunctival
autograft.[57] The free graft is typically harvested
from the superior bulbar conjunctiva and sutured
or more preferably, glued to the bare sclera defect
after pterygium excision. The sliding and free grafts
seem to be equally effective but direct conjunctival
closure alone is not as effective as either the sliding
or free graft.[36] Although more time consuming and
technically demanding, conjunctival autografting is
safer and probably more effective than radiotherapy
or chemotherapy since it is free of any serious side
effects. Recurrence rates are essentially similar to
those seen after the use of MMC or beta irradiation.
Reported recurrence after conjunctival autograft
range from 0 to 39%.[20,60,61] This figure range should
now expectedly reduce since it was mainly based on
studies carried out before the advent of fibrin glue
and alcohol assisted pterygium excision. Most of the
studies[12,46,48] that now apply these new techniques
Annals of African Medicine

report a single unit recurrence rate. Other factors
contributing to the wide variation in recurrence rates
seen with conjunctival grafts could be related to the
differences in surgical techniques and experience
among surgeons. Generally, graft success is enhanced
by among other things, the use of minimal cautery,
ensuring the graft is tenon free, removal of excess
fibrin glue, and countering post operative graft
retraction by using a slightly oversized (by 1 mm)
graft. Additional use of intraoperative MMC with
the conjunctival graft seems to improve success
rates. Two studies support this impression. The
first study by Frucht-Pery and coworkers[62] had a
0% recurrence with MMC and conjunctival graft
combination compared to a 13.3% recurrence rate
with conjunctival autograft alone. Katircioglu et al.[63]
in the second study also reported a 0% recurrence
with MMC and conjunctival graft combination
compared to a 16% recurrence rate with the graft
alone. However, another non-comparative study
by Young et al.[64] reported a recurrence rate of 3%
with the MMC/conjunctival graft combination.
Additional radiotherapy on the other hand, does
not seem to be very useful as Amano et al.[65] found
MMC plus conjunctival autograft to be more
effective than beta irradiation plus conjunctival
autograft.
Variants of the free conjunctival autograft[66] include
autorotation of the graft, narrow strip juxta limbal
grafting leaving a posterior bare sclera zone, and
a limbal-conjunctival graft, which includes about
two millimeters of limbal tissue in the graft. The
limbal-conjunctiva graft aims to replenish damaged
limbal stem cells with fresh tissue in order to reduce
the tendency for recurrence. In terms of preventing
recurrence, none of these variants could be said
to conclusively offer any additional advantage
over the free or sliding autograft.[67-69] But in fact
limbal-conjunctival autograft is technically more
tasking and increases surgical time in addition to the
possibility of limbal tissue damage to the donor site.

Conclusion
Direct comparisons between studies is made
difficult for various reasons some of which include
a wide range of sample sizes, whether primary
or recurrent pterygia under study, additional
intervention in some cases of early recurrence,
and the differences in the definition of pterygium
recurrence and follow-up periods. These reasons
contribute to the varied and sometimes conflicting
results observed between studies. Regarding
pterygium excision, there is presently no agreement
on the best method of excision and excision alone
without adjuvant treatment is now no longer
acceptable. The various adjuvant therapies and
Vol. 10, July-September, 2011
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combination of adjuvant therapy have served to
significantly improve treatment outcomes in terms
of recurrence, cosmesis, and patient satisfaction.
Of the adjuvant therapies, MMC and conjunctival
autograft are the most popular and give the most
satisfactory results. Of these two, conjunctival
autograft is preferred because of long-term safety
concerns. In this regard, ethanol with its preliminary
good safety profile seems a promising alternative
to MMC and therefore is deserving of further
investigation and interest. Other areas requiring
further attention include identification of factors
responsible for recurrence and the formulation
of standard guidelines on the best treatment
approach for the different types of pterygium.
At the present state and as first line treatment,
it would seem reasonable for ophthalmologists
working in resource limited settings to use adjuvant
chemotherapy such as MMC or 5FU and in some
cases with additional depot steroid as treatment for
primary pterygium. But for recurrent pterygia, a
combination of conjunctival autograft plus MMC
could be used.

16.
17.

18.

19.
20.

21.
22.
23.

24.

25.

References

26.

1.

27.

2.

3.
4.

5.
6.
7.
8.
9.
10.

11.
12.

13.

14.

15.

Hill JC, Maske R. Pathogenesis of pterygium. Eye
1989;3:218-26.
Di Girolamo N, Chui J, Coroneo MT, Wakefield D.
Pathogenesis of pterygia: Role of cytokines, growth
factors, and matrix metalloproteinases. Prog Retin Eye
Res 2004;23:195-228.
Mohammed I. Pterygium pathogenesis: Another
hypothesis. Nig J Ophthalmol 1996;4:31-2.
Mackenzie FD, Hirst LW, Battistutta D, Green A. Risk
analysis in the development of pterygia. Ophthalmology
1992;99:1056-61.
5.D`Ombrain A. The surgical treatment of pterygium. Br
J Ophthalmol 1948;32:65-71.
6Youngson RM. Recurrence of pterygium after excision
Br J Ophthalmol 1972;56:120-5.
Abiose A. Treatment of pterygium in Lagos, Nigeria. E Afr
Med J 1997;54:327-31.
Alpay A, Ugurbas SH, Erdogan B. Comparing techniques
for pterygium surgery. Clin Ophthalmol 2009;3:69-74.
Hirst LW, Sebban A, Chant D. Pterygium recurrence time.
Ophthalmology 1994;101:755-8.
Apaydin KC, Duranoglu Y, Saka O, Demirbas N.
Argon laser treatment of pterygium. Ann Ophthalmol
2002;34:26-9.
Krag S, Ehlers N. Excimer laser treatment of pterygium.
Acta Ophthalmologica 2009;70:530-3.
Chen KH, Hsu WM. Intra operative ethanol treatment as
an adjuvant therapy of pterygium excision. Int J Biomed
Sci 2006;2:413-20.
Rethy I, Fregene AO, Solomon K. Postoperative
beta-irradiation of pterygium in Nigeria. Nig Med J
1973;3:196-7.
Jurgenliemk-Schulz IM, Hartman LJ, Roesink JM,
Tersteeg RJ, Van der Tweel, Kal HB, et al. Prevention of
pterygium recurrence by postoperative single dose beta
irradiation: A prospective randomized clinical double
blind trial. Int J Rad Oncol 2004;59:1138-47.
Ajayi BG, Bekibele CO. Evaluation of the effectiveness

Vol. 10, July-September, 2011

28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

of postoperative beta irradiation in the management of
pterygium. Afr J Med Med Sci 2002;31:9-11.
Aswad M, Baum J. Optimal time for postoperative
irradiation of pterygia. Tr Am Ophth Soc 1987;85:273-80.
Brenner DJ, Merriam GR. Postoperative irradiation for
pterygium: Guidelines foroptimal treatment. Int J Rad
Oncol Bio Phys 1994;30:721-5.
Forbes J, Collin R, Dart J. Split thickness buccal mucous
membrane grafts and betairradiation in the treatment of
recurrent pterygium. Br J Ophthalmol 1998;82:1420-3.
Tarr KH, Constable IJ. Late complications of pterygium
treatment. Br J Ophthalmol 1980;64:496-505.
Ang LP, Chua JL, Tan DT. Current concepts and techniques
in pterygium treatment. Curr Opin Ophthalmol
2007;18:308-13.
Cassady JR. The inhibition of pterygium recurrence by
thiotepa. Am J Ophthalmol 1966;61:886-8.
Chapman-Smith JS. Pterygium treatment with triethylene
thiophosphoramide. Aust NZ J Ophthalmol 1992;20:129-31.
Sodhi PK, Verma L, Pandey RM, Ratan S. Comparison
between the role of intraoperative mitomycin C and
doxorubicin in preventing the recurrence of primary
pterygium. Ophthalmic Res 2004;37:1-6.
Mpyet C, Oko H. Results of intraoperative 0.5 mg/sml
mitomycin C with 20 mg depotsteroid in the treatment
of primary pterygium. Centr Afr J Med 2000;46:330-2.
Solomon A, Pires RT, Tseng SC. Amniotic membrane
transplantation after extensive removal of primary and
recurrent pterygia. Ophthalmolgy 2001;108:449-60.
Detorakis ET, Zaravinos A, Spandidos DA. Growth
factor expression in ophthalmic pterygia and normal
conjunctiva. Int J Mol Med 2010;25:513-6.
Wu PC, Kuo HK, Tai MH, Shin SJ. Topical bevacizumab
eyedrops for limbal-conjunctival neovascularization in
impending recurrent pterygium. Cornea 2009;28:103-4.
Smith S, D`Amore PA, Dreyer EB. Comparative toxicity of
mitomycin C and 5 fluorouracil in vitro. Am J Ophthalmol
1994;118:332-7.
Maldonado MJ, Cano-Parra J, Navea-Tejerina A,
Cisneros AL, Vila E, Menezo JL. Inefficacy of low dose
intraoperative fluorouracil in the treatment of primary
Pterygium. Arch Ophthalmol 1995;113:1356-7.
Bekibele CO, Baiyeroju AM, Ajayi BG. 5 fluorouracil
versus beta irradiation in the prevention of pterygium
recurrence. Int J Clin Pract 2004;58:920-3.
Bekibele CO, Baiyeroju AM, Olusanya BA, Ashaye AO,
Oluleye TS. Pterygium treatment using 5 fluorouracil as
adjuvant treatment compared to conjunctiva autograft.
Eye 2008;22:31-4.
Singh G, Wilson MR, Forster CS. Mitomycin eyedrops as
treatment for pterygium. Ophthalmology 1998;95:813-21.
Lam DS, Wong AK, Fan DS, Chew S, Kwok PS, Tso MO.
Intraoperative mitomycin C to prevent recurrence of
pterygium after excision: A 30-month follow up study.
Ophthalmology 1998;105:901-4.
Raiskup F, Solomon A, Landau D, Ilsar M, Frucht-Pery J.
Mitomycin C for pterygium: Long term evaluation. Br J
Ophthalmol 2004;88:1425-8.
Enock ME, Omoti AE, Dawodu OA, Fuh UC, Eguaoje IE.
Effectiveness of intraoperative mitomycin C in reducing
the recurrence of pterygium in Irrua, Nigeria. Nig
Postgrad Med J 2010;17:55-9.
de la Hoz F, Montero JA, Alio JL, Javaloy J, Ruiz-Moreno JM,
Sala E. Efficacy of mitomycin C associated with direct
conjunctival closure and sliding conjunctival graftfor
pterygium surgery. Br J Ophthalmol 2008;92:175-8.
Tseng SC, Di Pascuale MA, Liu D-Z, Gao Y-Y, BaradaranRafii A. Intraoperative mitomycin C and amniotic
membrane transplantation for fornix reconstruction in
severe cicatricial ocular surface diseases. Ophthalmology

Annals of African Medicine

Mohammed: Pterygium treatment
2005;112:896-903.
Sangwan VS, Murthy SI, Bansal AK, Rao GN. Surgical
treatment of chronically recurring pterygium. Cornea
2003;22:63-5.
39. Rubinfeld RS, Pfister RR, Stein RM, Foster CS, Martin NF,
Stoleru S, et al. Serious complications of topical
mitomycin C after pterygium surgery. Ophthalmology
1992;99:1647-54.
40. Oguz H, Basar E, Gurler B. Intraoperative application
versus postoperative mitomycin C eyedrops in pterygium
surgery. Acta Ophthal Scand 1999;77:147-50.
41. Bahar I, Kaiserman I, Lange AP, Slomovic A, Levinger E,
Sansanayudh W, et al. The effect of mitomycin C
on corneal endothelium in pterygium surgery. Am J
Ophthalmol 2009;148:475-6.
42. Perez-Rico C, Benitez HJ, Montes MM, Germain F,
Castro RM, Gomez SY, et al. Intraoperative mitomycin C
and corneal endothelium after pterygium surgery. Cornea
2009;28:1135-8.
43. Avisar R, Apel I, Avisar I, Weinberger D. Endothelial cell
loss during pterygium surgery: Importance of timing of
mitomycin C application. Cornea 2009;28:879-81.
44. Safianik B, Ben-Zion I, Garzozi HJ. Serious corneoscleral
complications after pterygium excision with mitomycin C.
Br J Ophthalmol 2002;86:357-8.
45. Koranyi G, Seregard S, Kopp ED. Cut and paste: A no
suture small incision approach to pterygium surgery. Br
J Ophthalmol 2004;88:911-4.
46. Karalezli A, Kucukerdonmez C, Akova YA, Yaycioglu
RA, Borazan M. Fibrin glue versus sutures for
conjunctival autografting in pterygium surgery: A
Prospective comparative study. Br J Ophthalmol
2008;92:1206-10.
47. Srinivasan S, Dollin M, McAllum P, Berger Y, Rootman DS,
Slomovic AR. Fibrin glue versus sutures for attaching
the conjunctival autograft in pterygiumSurgery:
A prospective observer masked clinical trial. Br J
Ophthalmol 2009;93:215-8.
48. Ratnalingam V, Keat Eu AL, Ng GL, Taharin R, John E.
Fibrin adhesive is better than sutures in pterygium
surgery. Cornea 2010;29:4859.
49. Ozdamar Y, Mutevelli S, Han U, Ileri D, Onal B, Ilhan O,
et al. A comparative study of tissue glue and vicryl
suture for closing limbal-conjunctival autografts and
histologic evaluation after pterygium excision. Cornea
2008;27:552-8.
50. Simona F, Tabatabay CA, Leuenberger PM. Lamellar
corneal graft in the treatment of pterygium: A ten-year
retrospective study of the recurrence and changes of
astigmatism. J Fr Ophthalmology 1988;11:759-63.
[Article in French].
51. Tananuvat N, Martin T. The results of amniotic membrane
transplantation for primary pterygium compared with
conjunctival autograft. Cornea 2004;23:458-63.
52. Prabhasawat P, Barton K, Burkett G, Tseng SC.
Comparison of conjunctival autografts, amniotic
membrane grafts and primary closure for pterygium
excision. Ophthalmology 1997;104:974-85.
53. Luanratanakorn P, Ratanapakorn T, Suwan-Apichon O,
Chuck RS. Randomised controlled study of conjunctival
38.

Annals of African Medicine

54.

55.

56.

57.

58.

59.
60.

61.

62.

63.

64.

65.

66.
67.

68.

69.

autograft versus amniotic membrane graft in pterygium
excision. Br J Ophthalmol 2006;90:1476-80.
Ang LP, Tan DT, Cajucom-Uy H, Beuerman RW. Autologous
cultivated conjunctival transplantation for pterygium
surgery. Am J Ophthalmol 2005;139:611-9.
Solomon A, Pires RT, Tseng SC. Amniotic membrane
transplantation after extensive removal of primary and
recurrent pterygia. Ophthalmology 2001;108:449-60.
Ma DH, See LC, Hwang YS, Wang SF. Comparison of
amniotic membrane graft alone or combined with
intraoperative mitomycin C to prevent recurrence after
excision of recurrent pterygia. Cornea 2005;24:141-50.
Kenyon KR, Wagoner MD, Hettinger ME. Conjunctival
autograft transplantation for advanced and recurrent
pterygium. Ophthalmology 1985;92:1461-70.
McCoombes JA, Hirst LW, Isbell GP. Sliding conjunctival
flap for the treatment of primary pterygium.
Ophthalmology 1994;101:169-73.
Lei G. Surgery for pterygium using a conjunctival
pedunculated flap slide. Br J Ophthalmol 1996;80:33-4.
Sharma A, Gupta A, Ram J, Gupta A. Low dose
intraoperative mitomycin C versus conjunctival autograft
in primary pterygium surgery: Long term follow up.
Ophthalmic Surg Lasers 2000;31:301-7.
Koranyi G, Artzen D, Seregard S, Kopp ED. Intraoperative
mitomycin C versus autologous conjunctival autograft
in surgery of primary pterygium with 4 year follow up.
Acta Ophthalmol 2010; [E publication ahead of print].
Frucht-Pery J, Raiskup F, Ilsar M, Landau D, Orucov F,
Solomon A. Conjunctival autografting combined with low
dose mitomycin C for prevention of primarypterygium
recurrence. Am J Ophthalmol 2006;141:1044-50.
Katircioglu YA, Altiparmak UE, Duman S. Comparison of
three methods for the treatment of pterygium: Amniotic
membrane graft, conjunctival autograft and autograft
plus mitomycin C. Orbit 2007;26:5-13.
Young AL, Tam PM, Leung GY, Cheng LL, Lam PT, Lam DS.
Prospective study on the safety and efficacy of combined
conjunctival rotation autograft withintraoperative 0.02%
mitomycin C in primary pterygium excision. Cornea
2009;28:166-9.
Amano S, Motoyama Y, Oshika T, Eguchi S, Eguchi K.
Comparative study of intraoperative mitomycin C and
beta irradiation in pterygium surgery. Br J Ophthalmol
2000;84:61821.
Hirst LW. The treatment of pterygium. Surv Ophthalmol
2003;48:145-80.
Dadeya S, Malik KP, Gullian BP. Pterygium surgery:
Conjunctival rotation autograft versus conjunctival
autograft. Ophthalmic Surg Lasers 2002;33:269-74.
Abdallah WM. Efficacy of limbal-conjunctival autograft
surgery with stem cells in pterygium treatment. Mid E Afr
J Ophthalmol 2009;16:260-2.
Dupps WJ Jr, Jeng BH, Meisler DM. Narrow strip
conjunctival autograft for treatment of pterygium.
Ophthalmolgy 2006;114:227-31.

Cite this article as: Mohammed I. Treatment of pterygium.
Ann Afr Med 2011;10:197-203.
Source of Support: Nil, Conflict of Interest: None declared.

Vol. 10, July-September, 2011

Page | 203

