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ABSTRACT | Purpose: To evaluate the effects of suturing 
23-gauge pars plana vitrectomies on ocular discomfort and 
tear film dynamics. Methods: This retrospective chart review 
involved data from 50 procedures in 50 patients who underwent 
23-gauge pars plana vitrectomy from January to November 2016. 
We divided the eyes into two groups according to the presence 
or absence of sutures; 35 eyes underwent sutureless vitrectomies 
(Group 1), and 15 eyes underwent vitrectomy with at least one 
sclerotomy suture site (Group 2). In each group, we assessed 
objective variables including tear film break-up time, Schirmer test I, 
corneal surface grading with Oxford system, and a quantitative 
method evaluating subjective dry eye symptoms using ocular 
surface disease index questionnaires preoperatively 1 week, and 
1 and 3 months after surgery. Results: The tear film break-up 
time showed a significant difference at the 3-months follow-up 
(p=0.026). The Schirmer test I and corneal surface staining 
score showed no statistically significant differences between 
two groups at any time after the operations. The ocular surface 
disease index score was significantly lower in Group 1 than in 
Group 2 at 1 week (p=0.032), 1 month (p=0.026), and 3 months 
(p=0.041) after the operation. Conclusion: Sclerotomy suturing 
caused ocular discomfort and had a negative effect on tear film 
dynamics during the late postoperative period. Sclerotomies 
without suturing seem to reduce the ocular surface changes.

Keywords: Vitrectomy/methods; Dry eye syndrome; Tears/
physiology; Sclera/surgery

RESUMO | Objetivo: Avaliar os efeitos da sutura da vitrectomia 
via pars plana de 23-gauge sobre o desconforto ocular e a 
dinâmica do filme lacrimal. Métodos: Esta revisão retrospectiva 
de prontuários envolveu dados de 50 casos em 50 pacientes 
submetidos à vitrectomia via pars plana de 23-gauge, de janeiro 
a novembro de 2016. Dividimos os olhos em dois grupos de 
acordo com a presença ou ausência de suturas; 35 olhos foram 
submetidos à vitrectomia sem sutura (Grupo 1) e 15 olhos foram 
submetidos à vitrectomia com pelo menos um ponto de sutura 
no local da esclerotomia (Grupo 2). Em cada grupo, avaliamos 
variáveis objetivas incluindo tempo de ruptura do filme lacrimal, 
teste de Schirmer I, gradação da superfície corneana com o 
sistema Oxford e um método quantitativo avaliando sintomas 
subjetivos de olho seco usando questionários de índice de doença 
da superfície ocular nos períodos: 1 semana do pré-operatório, 1 
mês e 3 meses após a cirurgia. Resultados: O tempo de ruptura 
do filme lacrimal apresentou diferença significativa no segui-
mento de 3 meses (p=0,026). O teste de Schirmer I e o escore 
da coloração da superfície da córnea não mostraram diferenças 
estatisticamente significativas entre os dois grupos em nenhum 
momento após as operações. O escore do índice de doença da 
superfície ocular foi significativamente menor no Grupo 1 em 
relação ao Grupo 2 no período de 1 semana (p=0,032), 1 mês 
(p=0,026) e 3 meses (p=0,041) após a cirurgia. Conclusão:  
A sutura da esclerotomia causou desconforto ocular e teve um 
efeito negativo na dinâmica do filme lacrimal durante o período 
pós-operatório. Esclerotomias sem sutura parecem reduzir as 
alterações da superfície ocular. 

Descritores: Vitrectomia/métodos; Síndrome do olho seco; 
Lágrimas/fisiologia; Esclera/cirurgia

INTRODUCTION
Patients often experience dry eye symptoms inclu-

ding eye irritations, foreign body sensation, and visual 
disturbance and complain of tear film dysfunction after 
undergoing vitrectomies. Larger incisions, longer proce-
dures, and suturing in surgery create more postoperative 
discomfort and inflammation(1-4).
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Microincision vitrectomy surgery using a 25-gauge 
instrument was first introduced in 2002(5). It offered 
many advantages over the conventional 20-gauge system, 
including shorter operation times and reduced posto-
perative discomfort because of the minimal surgical 
trauma without the use of any sutures for sclerotomy.  
However, the 25-gauge instrument was excessively fle-
xible and made peripheral vitreous dissection difficult, 
which limited its use to simple vitreoretinal diseases. 
Subsequently, 23-gauge vitrectomy was introduced to 
provide the advantages of smaller sutureless incisions 
combined with sturdier instruments to allow easier 
manipulation of the globe compared with the 25-gauge 
instruments(6). However, sclerotomy sutures may still 
be required for silicone oil endotamponades, wound 
leakages, and postoperative hypotony(7,8).

The ocular surface changes or the impact on dry eye 
after vitrectomy with or without sclerotomy site sutures 
have not been assessed. Although studies have focused 
on the disadvantages of suturing, the association between 
dry eye symptoms and sclerotomy site suturing has not 
been determined. This is the first study evaluating the 
effects of suturing after 23-gauge pars plana vitrectomy 
on ocular surface parameters and severity of subjective 
dry eye symptoms.

We assessed changes in objective tests including tear 
film break-up time (TBUT), Schirmer I test, corneal sur-
face grading with the Oxford system, and the subjective 
ocular surface disease index (OSDI) questionnaire after 
23-gauge vitrectomy with or without sclerotomy site 
suturing.

METHODS

We conducted this study in accordance with the re-
gulations of the Institutional Review Board of Uijeoungbu 
St. Mary’s Hospital, College of Medicine, the Catholic 
University of Korea (IRB #UC17RESI0057). Investigator 
obligations and procedures conformed to the tenets of 
the Declaration of Helsinki.

Patients and surgical procedures

This retrospective chart review involved 50 cases 
from 50 patients who underwent 23-gauge pars plana 
vitrectomy combined with standard phacoemulsifica-
tion from January to November 2016. A single expe-
rienced surgeon (M.Y. Lee) performed all surgeries at the  
Uijeoungbu St. Mary’s Hospital. The 23-gauge sclero-
tomies (23-gauge TSV system; Alcon Laboratories, Fort 

Worth, TX, USA) were performed with two-step tunnel 
transconjunctival incisions made using a 23-gauge sti-
letto blade at a 30° angle parallel to the corneoscleral 
limbus to facilitate the insertion of the microcannulas. At 
the end of the procedure, the surgeon carefully removed 
the cannulas, gently massaged the sclerotomy sites with 
a cotton swab, and inspected the site for signs of leakage 
that might indicate the need for suture placement. If no 
leakage of the intraocular perfusate or gas was evident, 
the operation was completed without suturing (Group 1). 
If any leak was evident, the sclerotomies and conjunc-
tiva had to be closed with one or two vicryl 8.0 suture 
(Group 2). All patients received topical treatment with 
eye drops (Loteprednol etabonate suspension 0.5%, 
Lotemax®; Bausch + Lomb, Tampa, FL, USA) and 0.5% 
moxifloxacin (Vigamox®; Alcon Laboratories). The eye 
drops were applied four times per day for at least 30 
days postoperatively. We excluded data from patients 
with a history of previous ocular surgery or ocular injury, 
disorders of the nasolacrimal pathway, ocular allergies 
or blepharitis from the study. All patients underwent dry 
eye tests and completed the OSDI questionnaires. TBUT, 
Schirmer I test, determination of corneal staining score, 
and OSDI questionnaire assessments were completed 
preoperatively and at 1 week, 1 month, and 3 months 
after the operations. A single experienced ophthalmo-
logist performed all examinations.

Clinical evaluation

TBUT

We used TBUT to assess the stability of the tear film. 
We instilled a 2% fluorescein solution in the medial con-
junctival sac and measured the time until one or more 
dry spots appeared in the precorneal tear film from the 
last blink using a slit-lamp microscope.

Schirmer I test

We assessed the availability of tear fluid using the 
Schirmer I test without anesthesia. We bent the Schirmer 
strip (Eagle Vision, Memphis, TN, USA) at the notch and 
placed the strip at the inferior outer fornix. After 5 minu-
tes, we removed the strip and measured the maximum 
wetting point.

Corneal staining

We used the corneal fluorescein staining to assess 
damage of the ocular surface by staining the cornea 
and observing it through a slit-lamp with cobalt blue 
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illumination. The grading of staining was based on the 
National Eye Institute system(9). We graded the amount 
of staining according to stain intensity with 0, 1, 2, and 
3 indicating respectively no staining, slight staining, 
moderate staining, and intense staining.

Patient-reported symptom measures

The OSDI questionnaire assesses the subjective ocu-
lar symptoms of dry eye disease(2). We used a validated 
Korean version of the OSDI questionnaire that assesses 
three subscales of vision-related symptoms, ocular 
symptoms, and environmental triggers. Higher OSDI 
scores indicated more severe symptoms.

Statistical analyses

We used the SPSS version 15.0 software (SPSS, Chica-
go, IL, USA) for statistical analyses. All data are presen-
ted as the mean ± the standard deviation. We used the 
Mann-Whitney U test for pairwise comparisons of group 
categorical variables and the Wilcoxon signed rank test 
to compare within-group categorical variable changes 
from the baseline. In addition, we used the Chi-square 
test to analyze baseline characteristics of the Patients. 
We considered all tests with p-values <0.05 as statisti-
cally significant.

RESULTS
We analyzed data from 50 eyes of 50 patients (31 

men, 19 women). We divided the eyes into two groups 
according to the presence or absence of sutures. Group 
1 included data from 35 eyes that underwent sutureless 

vitrectomies, and Group 2 included data from 15 eyes 
that underwent vitrectomies with at least one sclero-
tomy site suture. We found no significant difference in 
the ages of patients between the groups (Group 1, 70.13 
± 9.27 years; Group 2, 72.27 ± 8.26 years; p=0.88). Ta-
ble 1 summarizes the baseline characteristics of the pa-
tients. The underlying conditions requiring vitreous surgery 
included macular holes in eight eyes, epiretinal membranes 
in 21 eyes, rhegmatogenous retinal detachments in four 
eyes, and vitreous hemorrhages in 17 eyes.

TBUT

The mean TBUTs in Group 1 were 12.18 ± 2.54 se-
conds before surgery, 7.35 ± 2.21 seconds 1 week after 
surgery, 9.51 ± 2.91 seconds at the 1-month follow-up, 
and 11.84 ± 2.85 seconds at the 3-month follow-up. 
The mean results in the Group 2 were 11.64 ± 3.50 se-
conds before surgery, 7.01 ± 2.23 seconds 1 week after 
surgery, 8.03 ± 2.68 seconds at the 1-month follow-up, 
and 9.12 ± 2.71 seconds at the 3-month follow-up. We 
found no statistically significant differences between the 
two groups in terms of TBUTs at the 1-week and 1-month 
follow-ups (p=0.611 and p=0.175, respectively), but 
the difference was significant at the 3-month follow-up 
(p=0.026). The TBUTs showed statistically significant 
worsening at 1 week after surgery compared with befo-
re surgery in both Group 1 and Group 2 (p=0.008 and 
p=0.012, respectively). However, 1 and 3 months after 
surgery, the TBUTs showed significant improvement 
in both groups (Group 1, p=0.027 at 1 month, and 
p=0.045 at 3 months; Group 2, p=0.021 at 1 month, 
and p=0.031 at 3 months) (Table 2).

Table 1. Baseline characteristics of the 50 cases

Total Sutureless group Suture group p-value

Number 50 35 15

Age, year (mean ± SD) 71.88 ± 10.12 70.13 ± 9.27 72.27 ± 8.26 0.88*

Gender 0.31†

Male 31 21 10

Female 19 14 05

Diabetes mellitus 0.42†

Yes 29 20 09

No 21 15 06

Preoperative diagnosis NA

Macular hole 08 05 03

Epiretinal membrane 21 15 06

Rhegmatogenous retinal detachment 04 03 01

Vitreous hemorrhage 17 12 05

*= determined by Mann-Whitney test; †= determined by Chi-square test.
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Schirmer I test

The mean Schirmer I tests in Group 1 were 13.44 ± 
2.84 mm before surgery, 12.84 ± 2.23 mm 1 week after 
surgery, 13.15 ± 2.24 mm at the 1-month follow-up, and 
13.23 ± 2.56 mm at the 3-month follow-up. The results 
in Group 2 were 13.82 ± 2.07 mm before surgery, 13.01 
± 2.57 mm at 1 week after surgery, 13.44 ± 2.31 mm 
at the 1-month follow-up, and 13.35 ± 1.91 mm at the 
3-month follow-up. We found no statistically significant 
differences between the two groups at all postoperative 
time points (all p>0.05; Table 2).

Corneal staining score

The mean corneal staining scores in the Group 1 were 
1.38 ± 0.55 before surgery, 1.68 ± 0.42 1 week after 
surgery, 1.54 ± 0.32 at the 1-month follow-up, and 1.52 
± 0.61 at the 3-month follow-up. The results in Group 
2 were 1.36 ± 0.50 before surgery, 1.75 ± 0.31 1 week 
after surgery, 1.55 ± 0.58 at the 1-month follow-up, and 
1.51 ± 0.43 at the 3-month follow-up. Corneal staining 
scores worsened 1 week postoperatively and recovered 
at 1 and 3 months in both groups, with no statistically 
significant differences between the groups at any posto-
perative time points (all p>0.05; Table 2).

Ocular surface disease index questionnaire score

The OSDI scores in Group 1 were 19.18 ± 2.94 be-
fore surgery, 34.73 ± 2.84 1 week after surgery, 24.36 
± 2.29 at the 1-month follow-up, and 20.36 ± 2.11 at 
the 3-months follow-up. The results in Group 2 were 
19.44 ± 2.07 before surgery, 41.06 ± 2.90 1 week after 
surgery, 32.09 ± 2.87 at the 1-month follow-up, and 
24.34 ± 2.99 at the 3-months follow-up. The OSDI scores 
worsened 1 week postoperatively and recovered at 1 
and 3 months in both groups. The OSDI scores were 
significantly lower in Group 1 than in Group 2 at the 
1-week, 1-month, and 3-months follow-ups. We found 
statistically significant differences between the two 
groups in OSDI scores at 1 week, 1 month, and 3 months 
(p=0.032, p=0.026, p=0.041, respectively; Table 2).

DISCUSSION
In our study, sclerotomy suturing affected the dry eye 

test and patients’ symptoms. Dry eye symptoms got 
significantly worse during the entire postoperative 
period in the sclerotomy suturing group than in the  
non-suturing group. However, suturing adversely affec-
ted the TBUTs only during the late postoperative period 
with no significant differences on the postoperative 

Table 2. Mean value of ocular surface parameters measured preoperatively, at 1 week, 1 month and 3 months after vitrectomy surgery

* P-value

Preop 1 week postop 1 month postop
3 months 

postop
Preop vs. 1 

week postop
Preop vs. 1 

month postop
Preop vs. 3 

months postop

TBUT (sec)

Group 1 12.18 ± 2.54 07.35 ± 2.21 09.51 ± 2.91 11.84 ± 2.85 0.008 0.027 0.045

Group 2 11.64 ± 3.50 07.01 ± 2.23 08.03 ± 2.68 09.12 ± 2.71 0.012 0.021 0.031

†P-value 0.508 0.611 0.175 0.026 

Schirmer test (mm)

Group 1 13.44 ± 2.84 12.84 ± 2.23 13.15 ± 2.24 13.23 ± 2.56 0.449 0.553 0.432

Group 2 13.82 ± 2.07 13.01 ± 2.57 13.44 ± 2.31 13.35 ± 1.91 0.441 0.532 0.441

†P-value 0.481 0.462 0.612 0.536 

Corneal staining score

Group 1 01.38 ± 0.55 01.68 ± 0.42 01.54 ± 0.32 01.52 ± 0.61 0.083 0.367 0.336

Group 2 01.36 ± 0.50 01.75 ± 0.31 01.55 ± 0.58 01.51 ± 0.43 0.092 0.246 0.221

†P-value 0.781 0.572 0.389 0.125 

Ocular symptom score

Group 1 19.18 ± 2.94 34.73 ± 2.84 24.36 ± 2.29 20.36 ± 2.11 0.012 0.021 0.039

Group 2 19.44 ± 2.07 41.06 ± 2.90 32.09 ± 2.87 24.34 ± 2.99 0.009 0.015 0.025

†P-value 0.841 0.032 0.026 0.041 

Bolded values indicate statistical significance (p<0.05).
* Wilcoxon Signed Rank test, †Mann-Whitney test to compare the changes between the two groups.
Preop= preoperative; Postop= postoperative.
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Schirmer I test between groups. These findings suggest 
that the ocular discomfort that develops after suturing is 
the result of tear film instability rather than of decreased 
tear production.

Studies have shown that TBUT and the barrier func-
tion of the corneal epithelium are affected in the early 
postoperative period after cataract surgery(10,11). Park et 
al. showed that TBUT was inversely correlated with in-
terleukin (IL)-8, IL-1β, IL-6, tumor necrosis factor-alpha, 
and interferon-gamma levels in lacrimal tears 1 month 
after cataract surgery(12). But our results showed a signi-
ficant difference evident only 3 months postoperatively. 
The reason for this difference in timing is the result of the 
presence of sclerotomy site suture during the operation 
in our patients. We suspect that suturing of the conjunc-
tiva and capsule of tenon affects the recovery process 
by disrupting the goblet cells in the conjunctiva. Goblet 
cells, which primarily secrete mucin in the tear film, may 
decrease their mucin secretion leading to aggravated 
tear film instability(10,13,14).

The recovery process of the ocular surface after vi
trectomy involves wound healing similar to the cuta-
neous wound healing associated with complex and 
multi-organized processes(15,16). Fujita et al. documented 
recovery of ocular surface molecules after transcon-
junctival pars plana vitrectomy(17), which is consistent 
with our findings. The degree of elevation in the level 
of inflammatory cytokine IL-8 in tears was significantly 
lower after 23-gauge vitrectomy than after 20-gauge 
vitrectomy. Sclerotomy suturing can create mechanical 
stress that can lead to the production of IL-8. However, 
we suspect that the mechanical stress itself would not 
be sufficient and that it would likely cause effects toge-
ther with cellular reactions during wound healing. No 
reports have focused on the effects of mechanical stress 
on the expression of chemical mediators after suturing. 
Thus, further studies are necessary to prove or refute this 
speculation. In addition, the inflammatory process is 
also promoted by the absorption of the vicryl 8.0 suture.

Exposure to light from the operating microscope may 
also be associated with postoperative tear film instabili-
ty(10,18). Although we observed that the sutureless group 
spent less time for wound closing than the suture group, 
the total operation duration did not show differences 
between the two groups. Therefore, the phototoxicity 
may have had little, if any, effects on the ocular dis-
comfort and tear film dynamics in our study.

We had expected to see significant worsening in 
ocular symptom scores in the suture group compared 

with the scores in the sutureless group. The association 
between sense of discomfort or irritation and cytokine 
production has been studied for skin and ocular surfa-
ces(19,20), and we suspected that suturing would induce 
direct foreign body sensation and discomfort.

The eye drop preservatives in Lotemax (Benzalkonium 
chloride) may alter the tear film; but in our study, we 
prescribed the same eye drops for patients in both 
groups during the same period, so no any effects would 
have been equivalent in both groups.

We are aware of the limitations of our study. First, its 
retrospective nature can limit data analysis and allow for 
inherent biases. Second, our sample size was small, and 
the heterogeneity on the number of cases in subgroups is 
another limitation of our study. These limitations should 
be kept in mind when interpreting the results. Prospec-
tive studies with larger sample sizes are needed. Also, 
evaluations of corneal sensitivity and molecular biologi-
cal mechanisms should be addressed in future studies.

The incidence of sutureless vitrectomy has increased 
because of several well-known advantages including no 
postoperative suture-related astigmatism and reduced 
operation and rehabilitation times. The present data 
reveal that sutureless vitrectomy also limits the ocular 
surface changes.
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