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<> The rationale of the research is driven by the severity of dry eye syndrome (DES) in the pterygium recur-
rencies development as well as by the necessity to investigate tear dysfunction and methods for its optimal
correction in this patient population. Purpose of the study. To assess the impact of tear dysfunction indices
on the development of recurrent pterygium. Materials and methods. We observed 60 patients (67 eyes) with
recurrent pterygium. Patients were divided into four observation groups depending on the number of recurren-
cies. In order to study the dynamics of the DES manifestations during the postoperative period, pathogenetic
therapy was used, which included a tear fluid substitute. All patients underwent a comprehensive assessment
of subjective and objective DES indices before and after surgery. Results. A positive dynamics of subjective
manifestations and objective indices of DES under the action of a tear substitute after surgery was reliably con-
firmed. A decrease in the number of patients with type III and IV crystallization after surgery was confirmed.
Conclusion. The obtained data indicate an increase in the mucin content in the tear fluid composition, which
leads to a stabilization of the tear film and to a decrease in the DES intensity.
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<> Bgedenue. AKTyanbHOCTL HCCJIEIOBAHUSI OOYCJOBJICHA BLICOKOH CTEMEHBIO BbIPAXKEHHOCTH CHHJAPO-
Ma cyxoro riasa (CCI') nmpu pa3BUTHH pellMAMBOB MTEPUrHyMa U HEOOXOAMMOCTBIO MCCJE0BAHUN MO W3-
YUEHHIO CE3HOH TUCPYHKIHU U METOJ0B €€ ONTHUMAaJbHONH KOPPEKIIHH Y JAHHOTO KOHTHHTE€HTA MallieHTOoB.
Leav uccaedosanus. OleHUTH BJIUSHUE NTOKa3aTeJ el CE3HON IUCPYHKIIMN HA PA3BUTHE PELUJHBUHPYIO-
niero nrepurnyma. Mamepuana u memoodot uccaedosanus. Ilon nabonenrneM Haxoauauch 60 manneHTOB
(67 rnas) ¢ pellUAUBUPYIONIUM MTEPUTHYMOM, KOTOPble ObIJIN pasfesieHbl Ha YeThipe T'PyMIbl HAGIIOAeHUS
B 3aBUCHMOCTH OT KOJIMYeCTBa peluanBoB. C 1e/blo u3yueHust aunamuku nposisiaenuit CCI' B nocseonepa-
IIMOHHOM MePHOJIE MPUMEHs1ach CHMIITOMAaTHUECKAs Tepanus, BK/I0UaBIliasi 3aMeHUTEb CAE3HON AKHUIKOCTH.
Bcem nauueHTaMm mpoBOIHJIOCH KOMILJIEKCHOE HCCefoBaHne CyObeKTUBHBIX H 0OBEKTHBHLIX MOKazaTesel
CCTI no u nocsie onepauuu. Pezyaosmamet. [JocToBepHO MOATBEPKAEHA MONOKUTEbHAS AUHAMUKA CyObeK-
THBHBIX U 00beKTHBHBIX NposiBsieHuit CCI™ noj ieficTBHEM 3aMeHHUTe s cJiedbl nocJe onepaiuu. [loxrBepx-
JIeHO CHHKeHMe KosindecTBa natuenToB ¢ [l u [V Tunamu kpucrannusauuu nocJe onepauuu. 3akaroderue. [ogy-
UeHHbIE JAHHbIE CBUJIETEJILCTBYET 00 YBEJIMUEHHH COIEePKaHKS MYLIMHA B COCTABE CJIE3HOM YKUJIKOCTH, UTO PUBOJIUT
K cTabM/IM3alluy CJIE3HOH TIJIEHKH U CHUKeHHIo HHTeHcruBHOCcTH CCI

<> Karouesole caosa: nTepuruyM; pelUIMBUPYIOLLIMI NTEPUTHYM; CHHIPOM CyXOT0 IJ1a3a; KpUcTaJaorpa-
(ust; 3aMeHuTeNH CAE3HON KUAKOCTH.
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INTRODUCTION

Pterygium has been identified as a common dis-
ease of the ocular surface, which is associated with
the growth of fibrovascular tissue from the conjunc-
tiva through the limbal area to the cornea. This of-
ten causes subjective complaints from the patient and
produces a cosmetic defect [1, 2].

A number of studies conducted by researchers in
different countries have independently confirmed that
the causes of pterygium are multifactorial. Despite
the fact that the association between the development
of pterygium and its relapses with dry eye syndrome
(DES) has been reliably confirmed, the question of
which of these pathological conditions is primary still
remains unanswered. Most authors have pointed to
the primacy of pterygium, which leads to the disor-
der of the anatomic-physiological relationships on the
ocular surface and a change in the tear film distribu-
tion [2—4].

Acceleration of the tear break-up time was seen to
occur for many reasons, the most significant of which
are its increased evaporation rate or after microtrauma
resulting from microparticles of dust or ice [5]. De-
spite the fact that the DES pathogenesis is uniform,
there is a number of specific aspects with pterygium
that are caused by dystrophic processes developing in
the conjunctiva [7, 8]. In this regard, we conducted a
comprehensive study that included an assessment of
subjective and objective signs of DES, as well as a
study of tear production, tear break-up time (TBUT),
and lachrymal fluid crystallography in patients with
recurrent pterygium. This study aimed to evaluate the
effect of tear dysfunction indicators on the development
of recurrent pterygium.

MATERIALS AND METHODS

Sixty patients (67 eyes) with recurrent pterygium,
who received treatment at the Department of Ocular
Diseases of the Multidisciplinary Clinic of the Tash-
kent Medical Academy, were monitored from 2013 to
2019. History revealed that the majority of patients
(n = 46; 76.7%) were permanent residents of rural ar-
eas of the republic, whereas the number of urban resi-
dents was found to be much lower (n = 14; 23.3%).
The patients examined included 31 men (51.7%) and
29 women (48.3%). Among the study group, age
groups from 31 to 50 years old (41.7%) and 51 to
65 years old (50%) prevailed. The disease duration
among the patients was determined to be diverse:
less than 2 years in 6 patients (10%), 2 to 5 years in
18 patients (30%), and more than 5 years in 36 pa-
tients (60%). The ophthalmic history revealed that all
patients underwent previous surgical interventions for

primary pterygium or its relapse. Various modifica-
tions of pterygium removal were applied.

The patients were divided into four study groups,
depending on the number of relapses. Group 1 in-
cluded 32 eyes (47.7%) of patients who experienced
1 relapse, Group 2 included 13 eyes (19.4%) with 2 re-
lapses each, Group 3 included 12 eyes (17.9%) with
3 relapses each, and Group 4 included 10 eyes (14.9%)
with 4 relapses each. Ten patients (20 eyes) without
signs of DES or a history of pterygium comprised the
control group. All patients underwent surgery using
the combined method of persistent recurrent pterygi-
um removal with autoconjunctival pedunculated graft-
ing according to our modification [6].

To examine the dynamics of DES manifestations
in the postoperative period, pharmacological support
was used, including a standard set of drugs for pre-
vention of infectious and inflammatory complications
(antibacterial, anti-inflammatory, and re-epithelial-
ization stimulating agents), as well as a drug from
a group of lacrimal substitutes. Lacrimal substitute
was represented by Gilan Ultra Comfort 0.3% sterile
unpreserved sodium hyaluronate solution (Solopharm,
St. Petersburg, Russia).

This study examined the intensity of subjective
clinical manifestations of DES using the Ocular Sur-
face Disease Index questionnaire [7]. The Schirmer
test was also performed using test strips of filter paper
manufactured by Bausch & Lomb (Heidelberg, Ger-
many) in order to study the general tear production
(production of main and accessory lacrimal glands).
Basic secretion (i. e., secretion of accessory lacrimal
glands) was evaluated in a similar way, but only after
preliminary anesthesia of the eye surface with tetra-
caine solution (Jones’ test). The TBUT was measured
using the TBUT system on an HRK 9000A automatic
refractor-keratometer (Huvitz, Gyeonggi-do, Repub-
lic of Korea). For measurements in the TBUT mode,
Fluoro Touch fluorescent strips (Madhu Instruments,
Delhi, India) were used [8]. These studies have been
performed before the surgery and within 2 weeks,
1 month, and 3 months postoperatively.

In order to assess the osmolarity of the lacrymal
fluid, crystallography was performed. To conduct this
test, 2 to 3 microliters of lacrymal fluid were collected
using a capillary tube from the lower fornix of the
conjunctiva without previous anesthesia. Lacrymal
fluid was instilled onto a clean glass slide and dried
at room temperature [9]. After drying, under micros-
copy, crystallization in the form of a branching fern
was determined. The degree of branching depended
on the qualitative composition and osmotic proper-
ties of the lacrymal fluid. The results of crystallog-
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raphy were evaluated as per the criteria of Rolando

[10]. According to these criteria, crystallization of the

lacrymal fluid is classified into four types depending

on the branches, which can be seen under a light
microscope (view lens x10, lens x40).

+ Type I consists of large homogeneous crystals in
the form of ferns arranged in an order and branch-
ing in the form of a tree.

+ Type II shows smaller and single fern-like crystals
with a small branching in the form of a tree.

+ Type Il appears as small fern-like crystals almost
without branches and with many empty spaces.

+ Type IV shows a totally absent fern pattern, but
lumps of mucin may be noted (Fig. 1).
Statistical processing was performed using the

Microsoft Excel software package (Microsoft Corp.,

Redmond, WA), with calculation of arithmetic mean,

mean square deviation, and standard error. Student’s

t-test was used to assess the significance of the sta-
tistical study results. The significance of differences
in the average values for independent variables and
related paired series, as determined by the tables,
was considered significant at a 95% confidence level.

RESULTS

It was established that the majority of patients in
all groups analyzed had clinical symptoms typical for
DES compared with the control group (see Table).
The most common subjective symptoms of the di-

sease were identified as follows: a foreign body sen-
sation in the eye, complaints of lacrimation, burn-
ing sensation, and pain, as well as poor tolerance of
smoke and wind.

It was determined that the average Ocular Sur-
face Disease Index values increased significantly as
the number of relapses increased. Thus, the highest
indices were found in patients of Groups 3 and 4
(29.23 + 1.32 and 26.44 + 2.16 points, respec-
tively).

Analysis of the total and basal tear production en-
abled identification of statistically significant differenc-
es in the performance of patients with pterygium com-
pared with the control group patients. It was revealed
that the average TBUT values in all examined patients
with pterygium was lower than the normal values
and decreased as the number of relapses increased.
Thus, in patients in Group 4, the average TBUT was
8.20 + 0.83 seconds, which was 1.21 times lower than
the indices of Group 1, in which the average TBUT
was 9.95 + 0.71 seconds.

Analysis of the lacrymal fluid crystallogra-
phy results in patients in Group 1 showed that
type 1 crystallization occurred in 7 eyes (21.8%),
type II occurred in 15 eyes (46.8%), type III was
observed in 7 eyes (21.8%), and, lastly, type IV
was found in 3 eyes (9.3%). In patients with two re-
lapses of pterygium, type II crystallization was found
to occur in two eyes (15.3%), type III was found in

Types of tear fluid crystallization (Mag: oc. x10, ob. x40)

Fig. 1.

E

Puc.1. Buabl xkpucrannuzauun caésnoit xuakoctu (oxk. x10, 06. x40)
B
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The results of clinical and functional DES indices in patients with recurrent pterygium before surgery, Mtm
Pe3ynbTatbl KNUHUYECKUX W (DYHKLMOHANBHBIX NOKA3aTENEH CUHAPOMA CYXOro rnasa y NauMeHToB ¢ PELMANBUPYIOLLUM NTEPUrHYMOM

Ao onepauuu, M+ m

Indicator Group 1 Group 2 Group 3 Group 4 Control group
(n=32) (n=13) (n=12) (n=10) (n=20)
0SDI (mean score) 1815+ 1.25"" | 2427 +2.55*" | 26.44 + 216" | 29.23 + 1.32* 6.15+1.15
Total tear production, mm/5 min 16.85+1.19 16.58 + 0.96 16.60 +0.72 1613+ 1.16 16.15 £ 1.03
General tear production, mm/5 min 11.75 £ 0.69 11.20+0.92 11.78 £ 0.59 11.09 +1.01 12.09 + 1.01
TBUT, s 9.95+0.71* 9.37 +0.71*A 8.72+050*" | 8.20+0.83* 11.95+0.52

Note. * Differences in comparison with healthy individuals are statistically significant (p < 0,05); * Differences in comparison with indica-
tors of other comparative groups are statistically significant (p < 0,05). 0SDI, Ocular Surface Disease Index; TBUT, tear film break-up time.

six eyes (46.1%), and type IV was observed in five
eyes (38.4%). In patients with three and four relapses
of pterygium, samples of pathological crystallization
of types III and IV were noted in 90% and 100% of
patients, respectively. It was determined that patho-
logical crystallization types (III and 1V) of lacrymal
fluid in patients with recurrent pterygium amounted
to 59.7% (Fig. 2).

In more than half of all patients with recurrent
pterygium, crystallization types Il and IV were found
according to the Rolando criteria, which may indi-
cate insufficient production of the lacrimal film mucin
component by goblet conjunctival cells.

An analysis of DES indicators demonstrated that
the inclusion of a lacrymal fluid substitute into the
pathogenic therapy in the postoperative period has
enabled a decrease in the intensity of DES subjec-
tive manifestations and an increase in TBUT aiter
2 weeks. Indicators of tear production during the
follow-up period did not undergo significant changes
(Fig. 3).

Figure 4 shows the results of crystallography in
patients after surgery, obtained after 3 months of
follow-up. The graph illustrates that there was a de-
crease in cases with pathological crystallization of
types III and IV and an increase in the number of
patients with crystallization of types I and II in all
studied groups.

DISCUSSION

After analysis of the results, we conclude that DES
occurred in all of the examined patients with recur-
rent pterygium. However, based on these studies, it
can be assumed that the function of tear production
is not affected in patients with recurrent pterygium,
but that the qualitative composition and degree of
osmolarity of the lacrymal fluid are found to be im-
paired, which was confirmed by studies.

The data obtained indicated that the inclusion of
Gilan Ultra Comfort in the medical support of the

postoperative period of recurrent pterygium enabled
a significant reduction in DES manifestations in the
short term. Positive changes were determined to be
the result of temporary stabilization of the tear film
owing to the action of sodium hyaluronate.

The improvement in crystallography results,
which showed a decrease in the number of patients
with types Il and IV crystallization and an increase
in the number of patients with types I and II, can be
explained by a change in the osmolarity and qualita-
tive composition of the lachrymal fluid and tear film
owing to an increase in the mucin content. An in-
crease in the mucin content can be associated with
the activation of its synthesis by goblet cells, the
number of which increased as a result of graiting
with the autoconjunctiva irom the upper fornix of the
bulbar conjunctiva, where these cells are found to be
abundant.

CONCLUSIONS

Patient questionnaire data, studies of total and
basal lacrimal production, and TBUT revealed that
there is a progressive development of subjective and
objective manifestations of DES with recurrent pte-
rygium. Based on the crystallography data of the
lachrymal fluid, it was revealed that, with relapsing
pterygium, development of DES can be attributed to
impaired qualitative composition of the tear film due
to a decrease in the mucin content. Assessment of
DES indicators showed that the use of Gilan Ultra
Comiort lacrymal fluid substitute in the postoperative
period enabled to successfully arrest the subjective
and objective manifestations of DES. Crystallogra-
phy after surgery demonstrated that the combined
method of removal of persistently recurring pterygium
with grafting using pedunculated autoconjunctiva
improves the quality composition of the tear film by
increasing the mucin content.

Conflict of interest. The authors declare no con-
flict of interest.
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