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UPDATES ON THE TREATMENT OF PTERYGIUM
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ABSTRACT

Pterygium is an ocular disease characterised by the
growth of fibrovascular conjunctiva on the cornea. It oc-
curs more often in men, at an older age, and in individuals
exposed to ultraviolet radiation. Surgical treatment is the
primary treatment for pterygium and there are two com-
mon procedures for pterygium excision. In the first method,
the head of the pterygium is separated from the corneal
surface using a surgical blade. The second method is based
on avulsion. Other approaches to excising the pterygium
include the use of argon laser and excimer laser. Because
of a high recurrence rate, adjuvant therapies, including ra-
diotherapy, chemotherapy, and graft procedures, are used
after pterygium excision. These procedures have become the
standard long-term treatments for pterygium. Radiother-
apy is based on beta irradiation. Chemotherapy includes
the use of mitomycin C, 5-fluorouracil, bevacizumab, and
loteprednol etabonate. Graft procedures include amniotic
membrane grafts and conjunctival autografts. Many sur-
geons believe that using mitomycin C and conjunctival au-
tografts provides the best outcomes in terms of recurrence,
cosmetics and patient satisfaction.
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SAZETAK

Pterigijum je ocno oboljenje i predstavija rast fibrova-
skularne konjunktive preko roznjace. Ceice se javija kod
muskog pola, starijih ljudi, kao i kod onih koji su izloze-
ni utraljubicastom zracenju. Hiruski tretman predstavija
osnovni tretman pterigijuma. Postoje dve vodece procedure
za eksciziju pterigijuma. U prvoj metodi glava pterigiju-
ma razdvaja se od povrsine roznjace koriséenjem hiruskog
noza. Druga metoda zasnovana je na avulziji. Drugi pri-
stupi eksciziji pterigijuma ukljuéuju argon laser i egzajmer
laser. Zbog visoke stope recidiva, nakon eksizije pterigiju-
ma, koriste se adjuvantne terapije koje ukljucuju radiotera-
piju, hemoterapiju, procedure sa plasiranjem graftova. One
su postale standardni modaliteti dugorocnog tretmana
pterigijuma. Radioterapija je zasnovana na beta zracenju.
Hemoterapija ukljucuje upotrebu Mitomicina C, 5-flurou-
racila, Bevacizumaba, Loteprendol etabonata. Procedure
sa plasiranjem graftova su amnionski membranski graft i
konjunktivalni autograft. Mnogi hirurzi smatraju da upo-
treba Mitomicina C i konjunktivalnog autografta daje naj-
bolje ishode u smislu recidiva, kozmetskog izgleda i zado-
voljvstva pacijenta.
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INTRODUCTION

The term “pterygium’, which is a latinized version of
the Greek term “pterygion’, meaning “small wing’;, de-
scribes a wing-shaped growth of fibrovascular conjunctiva
on the cornea that most commonly appears on the nasal
side (Figure 1) (1). Its presence is not just a cosmetic issue,
as it also indicates a clinical condition that affects vision by
blocking the visual axis, causing tear film instability, or in-
ducing corneal astigmatism (1). The prevalence rates vary
widely, but they are generally more frequent in the equato-
rial belt and are associated with high levels of ultraviolet
radiation, which is the most important etiological factor of
pterygium occurrence (2). Earlier epidemiological studies
indicated a higher prevalence in rural regions, with age and
in men, which often correlates with outdoor work (3, 4).

Despite an extensive presence in the literature, pteryg-
ium still remains somewhat of an enigma. The first known
authors who described pterygium and its surgical manage-
ment were Hippocrates, Celsus, Pallus, Sushruta and Ae-
tius (3). Even then, they recognised that its treatment was
difficult, and the recurrence or loss of vision was almost
certain (1). Until the 20th century, there were few improve-
ments in the treatment and prevention of pterygium recur-
rence. In fact, some treatment success was achieved only
by introducing new drugs and methods (1).

PTERYGIUM EXCISION

Surgical treatment remains the primary treatment
for pterygium. Simple excision combined with adjuvant
therapy, such as anti-VEGF agents, or grafts that include
amniotic membrane grafts or conjunctival autografts pro-
vide the best results for the long-term success of pterygium
surgery (5, 6).

The main goal of surgical excision is to completely re-
move all parts of the pterygium head, neck and body (7).

Figure 1. Pterygium- a wing-shaped growth of fibrovascular conjunctiva
on to the cornea, most commonly on the nasal side.

There are two procedures that are frequently performed
for pterygium excision. In the first method, after admin-
istering an appropriate local anaesthesia, the head of the
pterygium is grasped with forceps and separated from the
corneal surface using a surgical blade. The rest of the pte-
rygium is dissected with scissors posteriorly up to approxi-
mately five to seven millimetres from the limbus and then
cut (8). The second method is based on avulsion. Subse-
quent to undermining and dissecting below the body of the
pterygium, an unsharpened instrument, such as a spatula,
is inserted underneath the pterygium body. In the next
step, the body of the pterygium is pulled with forceps, and
the head is cut away from the cornea (8). The aim for both
methods is a clear corneal bed. This is achieved by using a
surgical blade to scrape off the remaining parts of the pte-
rygium and by cauterisation any bleeding vessels (8).
Other approaches to excising the pterygium include ar-
gon laser and an excimer laser blade (9, 10). These methods
are used after pterygium removal to achieve a fine corneal
surface. In some conditions, these lasers can be used to
completely excise the pterygium, but these procedures are
usually associated with a higher risk of complications (10).
Problems that can occur with pterygium excision are an in-
ability to identify a good separation area during blunt dis-
section and pterygium tissue remnants on the cornea (9, 10).
Applying ethanol before surgical excision can improve these
techniques (11). Ethanol separates corneal epithelial cells by
destroying their junctions, which makes it easier to remove
the pterygium from the underlying cornea with a spatula.
Additionally, prior ethanol application establishes a better
separation area (11). This method is especially suitable for
patients with recurrent pterygium in which the cornea has
become thin or with a double-headed pterygium (11).

ADJUVANT THERAPIES

A high recurrence rate associated with the bare sclera
technique led to the development of several procedures for
managing pterygium after its excision (8). These include
radiotherapy, chemotherapy and graft procedures (12).
Even these procedures have some concerns regarding safe-
ty, patient comfort, surgery costs and duration, or whether
the results of the surgical treatment are improved. These
procedures have become standard for the long-term treat-
ment of pterygium (12).

BETA IRRADIATION

Application of beta irradiation to the bare sclera, usually
as a single dose, was shown to be an effective postoperative
therapy, especially when it was applied just after pterygium
surgery or within 24 hours (13). Additionally, beta irradiation
can be combined with other adjuvant methods (14). Radio-
therapy has become unpopular among surgeons because of
previously documented complications that include conjunc-
tival inflammation, scleral melting, cataract, and uveitis (15).

Unauthentifiziert | Heruntergeladen 06.03.20 14:17 UTC



O o
=] Lo
CHEMOTHERAPY

Over the years, many substances have been used in
attempts to prevent recurrence after pterygium excision.
Triethylene thiophosphoramide (thiothepa) was one of the
first known chemotherapeutic agents used for this purpose
(16). Afterwards, other drugs were found to play a role in
reducing the recurrence rate, which include doxorubicin
and steroids, and more recently, alcohol and anti-VEGF
(17, 18).In the last few years, it was reported that the level
of VEGF in pterygium tissue was increased compared with
the levels in the normal conjunctiva, which justified the
use of anti-VEGF to treat pterygium (19).

It is well known that recurrent pterygium has a more
aggressive form, which seems to be a strong motivator for
investigators to find an adequate adjuvant treatment to
prevent pterygium regrowth (8). Many anti-VEGF drugs
have been used for this purpose worldwide, but mitomycin
C and 5-fluorouracil are the most popular (20).

MITOMYCIN C

MMC is a natural antibiotic-antineoplastic compound
derived from Streptomyces caespitosus (21). It is an alkyl-
ating agent, rather than an antimetabolite, that selectively
inhibits DNA replication, mitosis and protein synthesis.
MMC inhibits proliferation of fibroblasts and suppresses
vascular ingrowths (21). The first known use of MMC in
pterygium management was described in 1963 (22). Two
approaches have been developed for applying mitomycin
C, which include postoperative use of topical eye drops and
intraoperative use of sponges soaked in 0.02% mitomycin
C (dose, 0.2 mg/ml) applied directly to the bare sclera for
three to five minutes (23). This could be used as a primary
adjuvant treatment, or an additional graft of conjunctiva or
amniotic membrane could be used to cover the bare sclera
(24). However, adjuvant mitomycin C treatment is not
without risk. It is associated with prolonged, irreversible
stem cell damage that can lead to chronic keratopathy and
toxic keratoconjunctivitis (21). It can also cause aseptic
scleral necrosis, infectious sclerokeratitis, and secondary
glaucoma (23). An important fact to remember when using
MMC is to be aware of complications as they arise, which
can occur many months after MMC application (22). It is
recommended to use MMC intraoperatively more than
postoperatively because of better control over the dose.
Overdose is not uncommon in the postoperative period
when mitomycin C is prescribed to the patient (20).

5-FLUOROURACIL

5-FU, a pyrimidine analogue, inhibits DNA synthesis
(25). Its effect is expressed in S phase of the cell cycle (25).
It also blocks proliferating fibroblast cells that are activated
in response to inflammation (25). As previously mentioned

for MMC, 5-FU can be applied as a single adjuvant thera-
py, or it can be combined with a grafting procedure after
pterygium excision (20). 5-FU use is related to a few tran-
sient complications, but there is still no common opinion
among investigators as to how the long-term safety and ef-
ficacy of 5-FU application can be adequately evaluated in
pterygium treatment (23).

BEVACIZUMAB

Bevacizumab is a recombinant humanised murine
monoclonal immunoglobulin G1 that inhibits the VEGF-A
isoform, the main stimulator of angiogenesis (26). Signifi-
cant regression of limbal-conjunctival neovascularisation
and a delayed recurrence were reported in patients with
recurrent pterygium who were treated with bevacizumab
(26). Intraoperatively, bevacizumab is often used as a sub-
conjunctival injection, disabling neovascularisation of the
cornea and conjunctiva (27). This method of bevacizumab
administration can be performed alone or in combination
with argon laser phototherapy to obliterate specific con-
junctival feeder vessels (27). Bevacizumab applied topi-
cally can prevent corneal neovascularisation (28, 29).

LOTEPREDNOL ETABONATE

An improved understanding of the roles that inflam-
mation plays in the pathogenesis and surgery for pte-
rygium in recent years has led to the use of topical cor-
ticosteroids, such as loteprednol etabonate, in pterygium
management protocols (30). Compared with other corti-
costeroids, loteprednol etabonate has a unique structure,
which allows it to readily penetrate cell membranes (31).In
addition, it has a strong potential for glucocorticoid recep-
tors, whereas the detached drug is rapidly converted into
inactive metabolites, preventing any unwanted side-effects
of ocular corticosteroids, such as intraocular pressure el-
evation and cataractogenesis (32). Currently, there are no
significant clinical trials that have revealed positive corre-
lations between loteprednol etabonate use and a reduction
in the recurrence of pterygium, which leaves possibilities
for future investigators (33).

GRAFT PROCEDURES

Amniotic membrane graft and conjunctival autograft
have become standard pterygium treatments for many sur-
geons (23). After pterygium excision, these grafts can be im-
plemented alone or combined with other adjuvant therapies.
The currently preferred method for graft procedures is to at-
tach the graft with fibrin glue rather than sutures because of
its superior intraoperative and postoperative characteristics
(34). These advantages include reductions in the operation
time, postoperative inflammation and recurrence rate (35)
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AMNIOTIC MEMBRANE GRAFT

The first documented usage of the amniotic membrane
graft is connected to its original description in 1947 (1). The
amniotic membrane is composed of three different layers: an
epithelial layer, basement membrane and an avascular stroma
(36). Its useful characteristics include anti-inflammatory, anti-
scarring, and anti-angiogenic properties, which make amniotic
membranes compatible for pterygium treatment. The amniotic
membrane can be applied when it is fresh or cryopreserved.
In developing countries, fresh amniotic membrane is usually
unavailable because of the need to test it in many types of in-
fections (23). It serves as an alternative to conjunctival tissue in
cases where there is a large conjunctival defect and to cover the
bare sclera. The amniotic membrane has no human leucocyte
antigens, so it has no risk of rejection (36). The advantages of
amniotic membrane transplantation over other grafting proce-
dures are a shorter surgical time, less eye pain, faster recovery,
and usually better cosmetic outcomes (37).

CONJUNCTIVAL AUTOGRAFT

For the last thirty years, since its first introduction by Ken-
yon et al. (38) conjunctival autograft has become probably the
most effective treatment for pterygium due to the transplan-
tation of autologous tissue. Covering the bare sclera could be
done by a primary direct closure, a sliding conjunctival flap,
or by a free conjunctival autograft that is usually taken from
the superior bulbar conjunctiva (39). It was shown that slid-
ing and free grafts are more effective than direct conjunctival
closure (39). The reported recurrence after this procedure is
0-39% (40). The recurrence rate can be decreased by the ap-
plication of fibrin glue or alcohol while performing pterygium
excision and by subsequently covering the bare sclera with
conjunctival autograft (34). Minimal use of cautery, ensur-
ing the graft is tendon free, and removal of excess fibrin are
important factors for successful conjunctival graft transplan-
tation (39). Limbal-conjunctival grafts, which include about
two millimetres of limbal tissue in graft, allows for the dam-
aged limbal cells to be filled with fresh tissue, which minimis-
es the tendency for recurrence (41).

CONCLUSION

Direct comparisons among studies remain difficult
because of the differences in the techniques of pterygium
excision, durations and types of adjuvant therapies used. It
is accepted that various adjuvant therapies and their com-
binations have significantly improved treatment outcomes
in terms of recurrence, cosmetics and patient satisfaction.
Many surgeons believe that using the mitomycin C and
conjunctival autograft techniques provides the most satis-
factory results (42). Other anti-VEGF agents, steroids and
ethanol will probably further improve pterygium surgery
when several clinical trials are finished.
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