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RECURRENT PTERYGIUM - FEATURES OF SURGICAL TREATMENT
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<> Pterygium is a fibrovascular degenerative condition of the subconjunctival tissue that proliferates and
grows into the cornea in the form of a vascularized fold, destroying the surface layers of the stroma and
Bowman’s membrane. This disease is common throughout the world. The etiology is not clear, but it
is known that the appearance of pterygium is associated with exposure of the eye to ultraviolet rays.
The treatment of the de novo occurring pterygium is a relatively simple task and involves surgical removal.
But a simple excision is currently unacceptable due to the high recurrence rate. In order to minimize the
risk of relapse, numerous adjuvant treatment methods are used, which include anti-metabolites such as
Mitomycin C and 5-fluorouracil, amniotic membrane, various types of conjunctival and or limbal grafts;
medications such as anti-vascular endothelial growth factor are sometimes used. In the clinical case
presented in the article, we successfully used the technique of anterior lamellar keratoplasty and auto-
conjunctival transplantation in combination with intra-operative use of anti-metabolite Mitomycin C in
a young patient with recurrent stage IV pterygium (degree of activity 3) twice unsuccessfully operated
on. As a result of this surgical technique, the transparency of the cornea was restored and high visual
acuity was obtained.

<> Keywords: pterygium; recurrent pterygium; lamellar keratoplasty; keratoplasty; Mitomycin C; lubri-
cants; antiseptic.
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<> Trepuruym — huGpoBackyasipHOE lereHepaTHBHOE COCTOsTHHE CyOKOHBIOHKTHBAJIbHOI TKaHH, KOTOpast
npoaudeprupyeT 1 B BUje BACKYJ/IsIPU3HPOBAHHON CKJIAKH BPaCcTaeT B POTOBHILY, pa3pyliasi TOBEPXHOCTHbIE
CJIOH CTPOMBbI H O0yMeHOBOH MeMOpaHbl. DTo 3aboJieBaHHE PACMPOCTPAHEHO BO BCEM MHUpeE. DTHOJOIH
TOYHO He BbISICHEHA, HO U3BECTHO, UTO MOSIBJCHHE NTEPUTHyMa CBSI3aHO C BO3/JeHCTBHEM Ha Ij1a3a yJbTpa-
droseToBbIX sydel. JleueHne MepBHUHO BO3HMUKILErO MTEPUTHyMa SIBJISIETCS OTHOCHTEJBHO HECJOKHOH
3ajadell M BKJIOYaeT XMpypruvyeckoe ynajenue. Ho mpocroe ncceueHue B HacTosIlee BpeMs HETPUEMJIEMO
M3-3a BbICOKOH 4acTOThbl pelMIHBOB. UTOOBI CBECTH K MMHMMYMY PHCK peLHAUBA, NPUMEHSIOTCS MHOIHUE
BCMOMOTraTesbHble MeTO/Ibl JIeUeHHs], BKJII0Uasi aHTUMeTabouThl, Takue Kak Mutomuunn-C u 5-propypa-
LM/, aMHHOTHYECKYI0O MeMOpaHy, pasjuuHble BapHallii KOHBIOHKTHBAbHBIX W/HJIH JTUMOAIbHbIX TpaHC-
MJ1aHTaTOB; HHOT/A HCIOJIL3YIOTCS JIeKapCTBEHHbIE penapaThl, TakHe Kak aHTUCOCYAUCThIH SH0Te 1Al b-
HbIH pakTop pocTa. B KJMHUUECKOM ciayyae, TPUBEAEHHOM B CTAThe, Mbl C YCIIEXOM HCI0Jb30BAJH TEXHUKY
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nepeHel MoCcJA0HHON KepaTOMJIaCTHKK U ayTOKOHBIOHKTHBAJIbHON TPAHCIJIaHTALMK B COUETAHUH C MHTPAO-
nepalvoHHbIM TPUMeHeHHeM aHTUMeTabonnTa MutomuiinHa-C y MOJIOJIOr0 NMaliieHTa ¢ pelluIHBUPYIOIIUM
nrepuruymom [V craguu (3-i cTerneHd akTHBHOCTH) JIBaXK/1bl O€3YCIEIIHO OTllepUPOBaHHbIM. B pesysbraTte
JIAHHOU XUPYPrUUECKOH METOJUKH y OOJIbHOTO BOCCTAHOBJIEHA MPO3PAYHOCTb POTOBUILbI U T0JYUeHA Bbl-

COKasl oCTpOTa 3peHHUsl.

<> Katouesole cao8a: nTepuruyMm; pelIMBUPYIOIIHI ITEPUTHYM; MOCJOFHAS KEPATOMNIacTHKA; KepaTo-

[JaCcTHKa, MI/ITOMI/IU,I/IH-C; .HY6pI/IKaHTbI; AHTHUCEIITHUK.

INTRODUCTION

Pterygium is a fibrovascular degenerative con-
dition of subconjunctival tissue which proliferates
and grows into the cornea as a vascularized fold,
destroying surface layers of the stroma and Bow-
man membrane, while remaining generally cov-
ered with conjunctival epithelium. The pterygium
is weakly adhered along its entire length to the un-
derlying sclera, while the area of adhesion is always
less than its width, such that there are folds on the
upper and lower borders. In pterygium, there are
several parts: the head (top of a lump), which is at-
tached to the cornea with many vessels; the cervix
thinning between the head and body; and the body,
which is a “fleshy” thumb [1]. On the cornea with
an active growth of subconjunctival tissue, Fuchs’
flecks, which are subepithelial grayish calcification
nodules around the head of the pterygium can be
found. A well-visible brown Stocker’s line in the
cornea saturated with iron from lactoferrin out of
tears appears, as a rule, with a slowly growing
pterygium [2, 3].

A global study of pterygium incidence by
M.E. Cameron found a link between the level of
prevalence and proximity to the equator, the “pte-
rygium belt.” In countries located at 120" latitude,
this level reaches 22—25% compared to 2% in
areas located above the 40" parallel [4]. Pterygium
occurs twice as often in men and people whose
profession involves a long stay outside such as
farmers, rescuers, and sailors. It has been proven
that the prevalence of this disease is most pre-
dominant in the elderly, but its onsets occur more
often at the age of 20 to 40 years [5]. The exact
etiology of pterygium has not been clarified; how-
ever, it is known that this condition is related to the
effect of infrared and ultraviolet rays on the surface
of the eyes [6, 7]. This effect can lead to muta-
tions in p53 gene (TP53), whose protein normally
suppresses cell cycle of epithelium in the limbus.
On the other hand, there are evidences that in
pterygium progression and recurrence a high level
of pb3 protein expression (TP53) may be found.
Apparently, these laboratory findings contradict

the presence of a rapidly growing pterygium [8].
Sometimes, degeneration develops with prolonged
inflammation of the conjunctiva; however, some
researchers range pterygium between elastodis-
plasias or elastodystrophias [9—11]. Some authors
associate the development of pterygium with defi-
ciency of limbal stem cells and their morphological
changes [12].

Pterygium can range from small atrophic non-
progressive damages to large “aggressive” and
rapidly growing fibrovascular formations that can
lead to an expressed change in corneal topography
and, in advanced cases, can grow on the optical
center of the cornea, leading to significant deterio-
ration in visual functions. An imbalance of matrix
metalloproteinases leads to active growth of basal
epithelial cells of the limbus, which destroys the
Bowman membrane, and consequently tightly ad-
here to the surface of the cornea [13].

Nowadays, there is no unified classification for
this degenerative condition of the conjunctiva. Pte-
rygium is usually evaluated morphologically, that
is, by its tendency to progress as well as by the
state of the episcleral vessels. The most common
international classification is as follows: Grade 1
(no data on progression, pterygium is transpar-
ent, atrophic, and vessels of the episclera are
clearly visible through it); Grade 2 (progression
is possible, pterygium is semi-transparent, pro-
truding, and vessels of the episclera are partially
visible); Grade 3 (active progression, pterygium
is fleshy, opaque, and episcleral vessels are not
visible) [5].

In the Russian Federation, in clinical prac-
tice, ophthalmologists most often use a conve-
nient classification proposed by Z.D. Titarenko
et al. [14], in which pterygium is divided into five
stages, depending on its topography and visual
functions [14].

Grade | — when the outgrowth is observed only
at the limbus, usually without changes in visual
acuity or refraction.

Grade Il — when the head of the pterygium is
located in the middle of the distance between the
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limbus and the projection of the edge of the mod-
erately dilated pupil. This stage is characterized
by the appearance of an irregular astigmatism in
the area immediately in front of the head of the
pterygium and; in the optical area, a low degree
regular astigmatism is detected. Visual acuity can
be reduced to 0.9—0.7.

Grade III — when the head of the pterygium
is located on the cornea at the projection of the
margin of the normal diameter pupil. At this grade,
due to flattening of the horizontal meridian of the
cornea astigmatism reaches 1—3 diopters, and vi-
sual acuity can decrease to 0.5.

Grade IV — when the head reaches the center
of the cornea (projection of the center of the pu-
pil), significant irregular or regular astigmatism
(2.5—7.5 diopters) prevails. Visual acuity is re-
duced to 0.3—0.2.

Grade V. — when the head of the pterygium
goes beyond the center of the cornea and can
spread further along the cornea. In this case, re-
fraction cannot be determined and visual acuity
is below 0.1.

Foreign researchers have recently proposed a
classification for assessing the severity of pterygi-
um using corneal topography data [15]. At the on-
set of the disease, there may be no complaints,
or patients are concerned about periodic redness
and irritation of the eye. In these cases, as well
as in absence of pterygium progression, treatment
is conservative. Long-time instillation of lubricants
and wearing sunglasses are prescribed. With pro-
gression of the disease, deterioration of visual func-
tions, and appearance of astigmatism, especially
for young patients, most ophthalmologists current-
ly adhere to surgical treatment option [3, 16—18].
Despite the fact that this disease has been known
for thousands of years, no adequate, and unam-
biguous surgical treatment has been developed.
An excellent and comprehensive review of litera-
ture by S.V. Trufanov et al. [2], in 2017, demon-
strated a wide variety of surgical methods and
reported successes of modern pterygium surgery.
Simple excision of the pterygium head is current-
ly unacceptable due to high frequency of relapses
(up to 89%) [17—19]. It is believed that surgical
trauma and subsequent postoperative inflamma-
tion activates proliferation of fibroblasts and capil-
laries in the subconjunctiva, as well as deficiency
of limbal stem cells which, in turn, contributes to
the recurrence of pterygium [13]. Re-orientation of
the pterygium head away from the cornea is not
currently used due to high frequency of relapses.

ml
E

After pterygium removal, the conjunctival defect
can be left, as in the “naked” sclera method, or a
bulbar autoconjunctiva on the pedicle or without
it can be used to cover the area of excision of the
conjunctival tissue. For the same purpose, am-
niotic membrane is used; and in the past years,
new bioengineering materials have been actively
studied in animal models. Biodegradable implants
with collagen matrix are porous scaffolds that can
stimulate wound healing without regeneration and
without use of additional medications, which is
promising for the prevention of pterygium relapses
[14, 20].

In case of relapse and after several “standard”
methods of surgical pterygium treatment, lamel-
lar keratoplasty with corneal periphery involve-
ment is recommended [3]. Given that the main
objective in pterygium surgery is to avoid relapse,
actively developed auxiliary methods of treat-
ment are very relevant. During and after surgery,
nowadays, treatments used include antimetabo-
lites (Mitomycin-C, 5-fluorouracil), antiVEGF
drugs, matrix metalloproteinase inhibitors (doxy-
cycline, azithromycin) and beta-radiation [2, 19,
21—24].

A CLINICAL CASE

In October 2019, a 27-year-old man come to the
Ophthalmology clinic of the Academician I.P. Pavlov
First St. Petersburg State Medical University with
complaints of mild foreign body sensation in both
eyes, more in the left eye, as well as a of gradual
decrease in visual acuity and periodic redness of
the left eye. Case history revealed that, in 2014, he
first noticed a “white film” on his right eye. A few
months later, similar complaints and symptoms
appeared on his left eye. The patient repeatedly
consulted an ophthalmologist at his out-patient
polyclinic, he was diagnosed with pterygium of
both eyes and referred for surgical treatment in
one of the medical institutions of Saint Peters-
burg. On the right eye, in 2014, pterygium exci-
sion was performed; in 2016, two surgeries (se-
quentially after 3—4 months) took place including
pterygium removal from nasal and temporal sides
and amniotic membrane transplantation. On the
left eye, in 2016, pterygium was removed and
amniotic membrane transplantation was done; in
2017, pterygium removal was repeated. There-
fore, there were three surgeries on the right eye
and two on the left eye. At the same time, com-
plaints of redness of the eyes and steady grad-
ual bilateral decrease in visual acuity persisted.
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From 2017 to 2019, the patient was not treated
anywhere. At the time of contacting our clinic
in October 2019, the visual acuity of the right
and the left eye was 0.7 and 0.5, respectively, no
correction was possible. Following changes were
detected at biomicroscopy. Right eye: palpebral
fissure of normal width, no restriction of ocular
motility; from the nasal side, opaque fleshy tis-
sue with large number of vessels growing on the
cornea, which reaches the optical area with lim-
bus involvement from 6 to 11 hours, and from
the nasal side, Stocker’s line indistinctly visible
was detected (Fig. 1). Left eye: palpebral fissure
of normal width, no restriction of ocular motility;
from nasal and temporal sides, semi-transparent
tissue with large number of vessels growing on the
cornea from 7 to 11 hours and from 1 to 4 hours,
which reaches the projection of the pupillary mar-
gin, and Stocker’s line indistinctly visible at the
pupil margin on the nasal side (Fig. 2). In the
other parts of both eyes, conjunctiva is not irri-
tated, lens and vitreous are transparent, and at
the fundus, there are no pathological changes.
The patient was offered surgical treatment, but
was admitted only in January 2020 due to family
circumstances. For two months, visual acuity sig-
nificantly worsened due to the pterygium progres-
sion (Fig. 3): visual acuity of the right eye was 0.2,
no correction was possible, visual acuity of the left
eye was 0.08 with spherical correction 0.1; IOP
of the right eye was 14 mm Hg and that of the
left one was 12 mm Hg. IOP was measured us-
ing iCare device. The established diagnosis was:
Both eyes: recurrent pterygium (RE operated
three times, LE operated twice) stage IV (accor-
ding to classification of Z.D. Titarenko et al. [14])
and Grade Il (according to the classification of
D. Tan) pterygium.

Surgery carried out on the left eye: pterygium
excision with anterior lamellar keratoplasty and au-
toconjunctivoplasty. The course of the surgery was
as follows: Standard treatment of the operation area,
akinesia with 2% lidocaine solution (4.0 ml), epi-
bulbar anesthesia, and injection of 2% lidocaine
solution into the body of the pterygium. Using
a circular delaminator, the pterygium tissue was
separated from the cornea and episclera through-
out. Hemostasis was done using a thermocoagu-
lator. Lamellar keratectomy (depth = 180 microns)
was performed using Moria microkeratome oin the
optical zone, with a diameter of 8.4 mm. For cor-
neal transplantation, a corneoscleral flap preserved
in the Borzenok — Moroz medium (as obtained from

the Eye Bank of the Ophthalmology clinic of the
Academician 1.P. Pavlov First St. Petersburg State
Medical University) was used. A lamellar graft was
cut from the donor material using Moria microkera-
tome (cut depth = 160 microns), which allowed to
obtain a donor disk of anterior layers of the stroma,
with a thickness of 180 microns and diameter of
8.4 mm. A donor corneal graft was fixed in the
bed of the recipient with 10/0 interrupted sutures.
Mitomycin was applied intraoperatively as an ad-
ditional therapeutic measure at a concentration of
0.02% for 100 seconds on the exposed sclera from
the temporal and nasal sides. From the upper part
of the bulbar conjunctiva, a thin flap was cut to the
tenon capsule (measuring 10 x 7 mm) and divided
into two equal parts. The flap was fixed in the area
of the “naked” sclera on the temporal and nasal sides
with 8/0 interrupted silk sutures. A soft contact lens
was applied (Fig. 4). In the postoperative period,
instillation of fluoroquinolone antibiotic Vigamox
for 5 days followed by antiseptic Vitabact (1 drop
4 times a day) for 2 weeks and corticosteroids and
lubricant Tealoz (1 drop) for 3 months were pre-
scribed. Sutures were removed from the conjunctiva
after 2 weeks and those from the cornea 3.5 months
after surgery.

A month later, at examination, visual acu-
ity in the left eye was 0.6 with a diaphragm.
The patient was under follow-up in our clinic for
6 months (Fig. 5). Visual acuity of the left eye in
June 2020 was 0.8 cyl 1.0 D ax 70° = 1.0. He con-
tinued the instillation of lubricating drops Tealoz
up to 6 times per day. A similar surgical treatment
is planned for the right eye.

DISCUSSION

Surgical treatment of pterygium has been a ma-
jor challenge to ophthalmologists, as the risk of a
relapse is very high with any type of procedure, as
well as with the use of additional therapeutic meth-
ods. According to literature data, progression and
relapse of pterygium depend on many factors and
their combination: the history of previous surgical
treatment, duration of follow-up period, patient’s
residence, ete. [25—27]. Although Saint Peters-
burg is located at latitude 59.9386° North and is
therefore not included in the so-called “pterygium
belt,” patients with progressive forms and relapses
of this disease are often found in this region, lead-
ing ophthalmologists to a state of dysphoria.

The mechanisms underlying the progression and
recurrence of pterygium have not been sufficient-
ly investigated, but it has been proven that intact
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Right eye (October 2019): recurring (operated on three

Fig. 1.

! times) stage IV pterygium (according to Z.D. Titaren-
ko), degree of activity 3 (according to the D. Tan clas-
sification)

Puc.1. TIlpasblii rnaz (okrsi6pp 2019 r.): peuuaAHBHPYIOLLUE

(TpuzKabl omepupoBaHHbli) ntepuruym IV craauu
(mo 3.0. Turapenko), 3-ii cTenenu akTHBHOCTH (110 KJ1ac-

cudpukanun [1. Tan)

TN et
Leit eye (January 2020): pterygi-

Fig. 4.
um progression '
Puc. 3. Jlesnbrii rnas (suBapb 2020 1.): npo- Pwuc. 4.

rpeccupoBaHHe NTepUruyma '

Bowman membrane is a barrier to the ingrowth
of conjunctival tissue [28]. It is logical that a graft
containing Bowman membrane is ideal to restore
this barrier. Therefore, a lamellar keratoplasty is ra-
tionally used as surgical method just for recurrent
pterygium, as well as when the cornea becomes thin
and cloudy as a result of previous surgeries. Addi-
tional medications are used, such as Mitomycins,
which inhibit protein synthesis and cell proliferation,
thus significantly reducing the rate of recurrence for
patients with pterygium [28].

CONCLUSION

In this clinical case, we successfully applied the
technique of anterior lamellar keratoplasty and au-
toconjunctival transplantation in combination with
intraoperative use of antimetabolite Mitomycin C
for a young patient with recurrent stage IV pte-

Left eye with soft contact lens,
Day | after surgery

JIeBblil rj1a3 ¢ MSITKOH KOHTAKT-
HOW JIMH30M Ha 1-e cyTKu mnocJie
XUPYPruuecKoro BMellaTebCTBa

Left eye (October 2019): recurrent (twice operated

Fig. 2.

! on) stage [V pterygium (according to Z.D. Titarenko),
degree of activity 3 (according to the D. Tan clas-
sification)

Puc. 2. JleBbifi rnas (oktsa6pb 2019 r.): peuuauBHpylOLLU

' ONepUPOBAHHDII1)

(B bl
aun (no 3.J. Turapenko), 3-fi cTeneHu aKTHBHOCTH

(mo kaaccndpuxauuu 1. Tan)

nrepuruym IV cra-

X

Fig.5. The left eye 5 months after surgery,
' visual acuity with a correction 1.0

Puc. 5.
[

JleBblil ry1a3 uepes 5 mec. mnocJe
XHPYPruvecKoro BMellaTeqbLCTBa,
ocTpoTa 3peHust ¢ koppekiuei 1,0

rygium (activity degree 3). In the postoperative
period, a prolonged instillation of lubricating drops
Tealoz is recommended. As a result of this surgi-
cal technique, the patient’s corneal transparency
was restored and high visual acuity was obtained.
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