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ABSTRACT
PURPOSE: The goal of our study was to compare changes in corneal curvature before and after chalazion excision.

Methods: 40 eyes from 40 patients with upper eyelid chalazion were enrolled in this prospective followupstudy
.Chalazion were excised by standard transconjunctival vertical incision. Corneal curvature were evaluated by corneal
topography preoperatively ,on d and 6 weeks postoperatively respectively.

Result: In Group 1 which had chalazion of size 3 to 5mm there was insignificant change in refraction,corneal
curvature(K1,K2) ,astigmatism before and after chalazion excision.

In Group 2 which included eyes with a chalazion of more than 5mm there was significant improvement in
refraction(cylindrical power) , Corneal curvature(K1,K2) and astigmatism pre and postoperatively on 6 weeks after
chalazion excision.

There was no significant change on 7 days postoperatively.Visual acuity and spherical correction remained
unchanged.

Conclusion:
The present study concludes that large sized upper eyelid chalazion induces greatest change in corneal

topography.Centrally located large sized chalazion induce significant astigmatism which decreases following
excision. Thus, we recommend early surgical excision of chalazion>5 mm in order to produce visual improvement.
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INTRODUCTION
A chalazion is a small,usually painless lump or swelling that appears on the eyelid .It is lipogranulomatous

inflammation caused by plugging of the meibomian glands.!
Patients with chalazion usually complain about cosmetic disfigurements and ocular discomforts such as foreign body

sensation, visual disturbance, mass effects due to lid ptosis or swelling.>>8

Astigmatism and ptosis- Large lesions can induce mechanical ptosis and corneal astigmatism. Through
compression of the limbus and cornea, chalazion could cause corneal distortion and changes to the corneal
topography.?

Corneal topographic changes are important factors in corneal refractive surgery, intraocular lens power
calculations for cataract surgery, and visual acuity assessments.® In addition, amblyopia may develop in children
with corneal astigmatism.® It has been reported that the pressure of an upper lid chalazion induces hyperopia and
astigmatism.®

Chalazia can increase higher-order aberrations (HOAS), as measured by the Hartmann—Shack aberrometer; these can

affect the preoperative evaluation and refractive surgery outcomes, especially wavefront-guided approaches.*

In addition, decreased vision due to a chalazion of the upper eyelid has been documented in a patient following
laser-assisted in situ keratomileusis (LASIK).®> Furthermore, corneal aberration has been reported to contribute to the
visual function.®”  As corneal refractive surgery becomes more prevalent, astigmatism is becoming more
importantin preoperative evaluation. Likewise, decision of chalazion excision before refractive surgery becomes

important in postoperative results.

In this study ,we shall prospectively :
1. Evaluate the potential effect of chalazion on corneal curvature

2. Evaluate whether the use of surgical chalazion excision reduce corneal astigmatism.

MATERIALS AND METHODS

It was Prospective followup study conducted in a Tertiary Healthcare Center in India for a period of twenty three

months.

Total number of 40 patients were included in this study.

All patients with upper eyelid chalazion with age 12-70 years and size of lesion>3mm were included in the study.
Patients with prior intraocular &refractive surgery, corneal scarring, history of ocular trauma,

corneal pathologies including pterygium, keratoconus or contact lens user ,dry eyes, recurrent chalazion, multiple

chalazia were excluded.
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On visit O(on first visit to opd) patients were selected on the basis of inclusion & exclusion criteria.

Only upper eyelid chalazion>3mm wasincluded in the study.

Patientswere divided into 2subgroups according to the size of chalazion.Group 1(3-5mm) Group 2 (>5mm).
Horizontal and vertical diameter of the chalazion was measured by ruler from skin side, and the average value was
used for the study. Patient’s fulfilling the above mentioned criteria was enrolled in the study after explaining
pertinent details of the study and obtaining valid informed consent for the same.

Once patients were selected, baseline assessment included standard ophthalmic examination like

visual acuity,refraction,lOP,slit lamp evaluation ,fundus examination, corneal topography.

Having thus obtained baseline parameters,incision and curettage was done in the study eye.

Incision and curettage (I and C) was performed under local anesthesia with 2% lidocaine injection. To anesthetize
the eyelid, 1-2 mL of 2% lidocaine was injected subcutaneously into the eyelid with a 26-gauge needle. Alid clamp
was placed and eyelid was everted. A vertical incision was made through the tarsal plate into themeibomian gland. A
curette wasinserted into the chalazion to break up the loculations and drain the chalazion. After land C, pressure
patching with antibiotics(moxifloxacin) wasdone and patients were instructed to retain the patch for more than 4hrs.
The patients were asked to come for follow-up on

Day 7,6 weeks after 1 and C.

Post- operative corneal curvature was assessed by corneal topographer at
Day 7 postoperatively

6 weeks post-operatively

Outcome measures evaluated were corneal curvature(K1,K2),Astigmatism and Refraction.

STATISTICAL ANALYSIS

Data were analyzed using the Statistical Package for the Social Sciences version 24.0 (SPSS, Chicago, IL, USA).
Normal continuous variables were presented as mean * standard deviation. Test of significance was calculated by
unpaired student’s t-test between cases and controls. P value was considered to be statistically significant when <

0.05.

RESULTS

The present prospective follow-up study was conducted to determine effects of chalazion and its excision on cornea
curvature.

Overall 40 lids with upper eyelid chalazion were included in the study.
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It was divided in to two groups group 1 =(3-5)mm and group 2=>5mm

The study revealed following results:

o The mean age in Group 1 was 25.57 +8.50 years and Group 2 was 27.81 +11.91 year and there was no

significant difference in age distribution in two groups. (p>0.05)

o The distribution of patients according to location showed majority of patients had central location i.e. 6

(42.85%) patients among Group 1 and 12 (46.15%) patients in Group 2.

Table 1: Distribution of patients according to location among two groups:

Location Group 1 (size 3-5m) Group 2 (size >5mm) | Total
Nasal 04 04 08
Central 06 12 18
Temporal 04 10 14
Total 14 26 40

o The IOP was within normal range in both groups 15.71 + 2.86 in group 1 and 15.58 + 2.84 in group 2.

o In Group 1:The mean visual acuity preoperatively was 0.28+0.32 and there was no significant change in
postop visual acuity at 7 days and 6 week respectively. The mean pre-operative refraction (spherical) was -1.18
+2.83. Post operative day 7 and 6 week mean refraction (spherical) was -1.10 £2.98 and -1.03 +1.89 respectively.
Similarly, the mean pre-operative refraction (Cylindrical) in was -0.70 +0.79. Post operative day 7 and 6 week mean
refraction (Cylindrical) was -0.55 +0.58 and -0.43 +0.51 respectively. But, this difference in decrease in mean
refraction post operative compared to pre operative among patients in Group 1 was statistically not significant.
(P>0.05). The mean pre-operative corneal topography (CK1) was 42.84 £0.81 and CK2 was 44.23 £1.10. Post
operative day 7 and 6 week mean CK1 was 43.00 +1.03 and 42.97 +0.92 respectively and CK2 was 44.27 +1.21 and
44.09 £1.10 respectively on postoperative day 7 and 6 week. But, this difference in increase in mean CK1 and
decrease in CK2 post operative compared to pre operative among patients in Group 1 was statistically not

significant. (P>0.05). The mean pre-operative astigmatism was 1.19 +£0.62. Post-operative day 7- and 6-week mean
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astigmatism was 1.15 +0.60 and 1.16 +0.61 respectively. But, this difference in decrease in mean astigmatism post-

operative compared to pre-operative among patients in Group 1 was statistically not significant. (P>0.05)

Table 2:0utcomeParametres as evaluated preoperatively,Day 7 and 6 week postoperatively in Group 1.

PARAMETERS o _ Post OP | Post OP g | P Value | P Value
(;;oep;]anve Day 7 Week |(3Pret V; E)Pret Vg
+ 0s 0s
$.0) (mean | (mean days) weeks)
+S.D) +S.D)
Visual acuity 0.28+0.32 0.26+0.30 | 0.26x0.30 | >0.05 >0.05
(NS) (NS)
Refraction | Spherical 1.18 +2.83 1.10+2.9 | -1.03 0.73 (NS) | 0.43 (NS)
+1.89
cylindrical -0.70 £0.79 | -0.55 -0.43 0.21 (NS) | 0.39 (NS)
+0.58 +0.51
Corneal K1 43.00 42.97 >0.05 >0.05
42842081 | 1103|2092 (NS) (NS)
topography | K2 44.27 44.09 >0.05 >0.05
442321101 151 1110 | (NS) (NS)
ASTIGMATISM | 1.19 +0.62 1.15 1.16
+0.60 +0.61 >0.05 >0.05
(NS) (NS)
Fig 1: Astigmatism among group 1 at different intervals:
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The mean pre-operative astigmatism in Group 1 was 1.19 +0.62. Post-operative day 7- and 6-week mean
astigmatism was 1.15 +0.60 and 1.16 £0.61 respectively. But, this difference in decrease in mean astigmatism post-
operative compared to pre-operative among patients in Group 1 was statistically not significant. (P>0.05)

o In Group 2:The mean pre-operative visual acuity was 0.28+0.34. Post-operative day 7 mean visual acuity
was0.24+0.31 and 6 weeks was 0.23+0.32. This difference in improvement in mean visual acuity post-operative 6
weeks compared to pre-operative among patients in Group 2 was not statistically significant. (P>0.05).The mean
pre-operative refraction (spherical) in was -0.64 £1.09. Post operative day 7 and 6 week mean refraction (spherical)
was -0.63 +1.08 and -0.51 +1.34 respectively. This difference in decrease in mean refraction (spherical) post
operative compared to pre operative among patients in Group 2 was statistically not significant. (P>0.05).Similarly,
the mean pre-operative refraction (Cylindrical) in Group 2 was -0.98 +£0.97. Post operative day 7 and 6 week mean
refraction (Cylindrical) was -0.62 +0.47 and -0.55 +0.61 respectively. But, this difference in decrease in mean
refraction (Cylindrical) post operative compared to pre operative among patients in Group 2 was statistically
significant. (P<0.05).The mean pre-operative corneal topography (CK1) was 42.57 +1.06 and CK2 was 43.98 +0.97.
Post-operative day 7- and 6-week mean CK1 was 42.6 £1.08 and 42.74 £1.09 respectively and CK2 was 43.88 £1.01
and 43.66 +£0.97respectively. This difference in increase in mean CK1 and decrease in CK2 6 weeks post operatively
compared to pre-operative among patients in Group 2 was statistically significant (P<0.05).The mean pre-operative

astigmatism in Group 2 was 1.41 £0.94. Post operative day 7 and 6 week mean astigmatism was 1.23 +0.78 and 0.94
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+0.58respectively. This difference in decrease in mean astigmatism post operative compared to pre operative among

patients in Group 2 was statistically significant at 6 weeks. (P<0.05)

Table 3:Outcome Parameters in Group 2 as evaluated preoperatively,postoperatively Day7 and 6 week.

PARAMETERS Preoperative Post OP | Post OP 6 | p Value P Value
P Day 7 Week (Pre Vs |(Pre Vs
(mean = | mean | (mean |Post 7 Post 6
S.D) +5D) |+SD) |days) | weeks)
Visual acuity 0.28+0.34 0.24+0.31 | 0.23+0.32 | >0.05 >0.05
(NS) (NS)
Refraction | Spherical -0.64 £1.09 |-0.63 -0.51 0.54 (NS) | 0.07 (NS)
+1.08 +1.34
cylindrical -0.98 £+0.97 | -0.62 -0.55 0.32 (NS) | 0.02 (S)
+0.47 +0.61
Corneal K1 42.6 42.74 >0.05
42.57 £1.06 +1.08 +1.09 (NS) <0.05 (S)
topography | K2 43.88 43.66 >0.05
43.98 £0.92 +101 +0.97 (NS) <0.05 (S)
ASTIGMATISM | 1.41 £0.94 1.23 0.94
+0.78 +0.58 0.09(NS) | 0.031(S)
Figure2: Refraction among group 2 at different intervals:
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The mean pre-operative refraction (spherical) in Group 2 was -0.64 £1.09. Post operative day 7 and 6 week mean
refraction (spherical) was -0.63 £1.08 and -0.51 +1.34 respectively. This difference in decrease in mean refraction
(spherical) post operative compared to pre operative among patients in Group 2 was statistically not significant.
(P>0.05)

Similarly, the mean pre-operative refraction (Cylindrical) in Group 2 was -0.98 +0.97. Post operative day 7 and 6
week mean refraction (Cylindrical) was -0.62 +0.47 and -0.55 +0.61 respectively. But, this difference in decrease in
mean refraction (Cylindrical) post operative compared to pre operative among patients in Group 2 was statistically

significant. (P<0.05)
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Figure3: CK1 among group 2 at different intervals
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The mean pre-operative corneal topography (CK1) in Group 2 was 42.57 £1.06. Post-operative day 7- and 6-week
mean CK1 was 42.6 £1.08 and 42.74 +1.09 respectively.
This difference in increase in mean CK1 6 weeks post operatively compared to pre-operative among patients in

Group 2 was statistically significant. (P<0.05)
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Figure 4: CK2 among group 2 at different intervals
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The mean pre-operative corneal topography (CK2) in Group 2 was 43.98 £0.92. Post-operative day 7 and 6-week
mean CK2 was 43.88 £1.01 and 43.66 +£0.97 respectively.
This difference in increase in mean CK1 weeks post operatively compared to pre-operative among patients in Group

2 was statistically significant. (P<0.05)

IJNRD2304252 International Journal of Novel Research and Development (www.ijnrd.org)



http://www.ijnrd.org/

© 2023 IJNRD | Volume 8, Issue 4 April 2023 | ISSN: 2456-4184 | JNRD.ORG
Figure 5: Astigmatism among group 2 at different intervals:
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The mean pre-operative astigmatism in Group 2 was 1.41 +0.94. Post-operative day 7- and 6-week mean
astigmatism was 1.23 +0.78 and 0.94 +0.58 respectively.This difference in decrease in mean astigmatism post-

operative compared to pre-operative among patients in Group 2 was statistically significant at 6 weeks. (P<0.05)

o The comparison of astigmatism according to location among patients at different intervals showed post-
operative day 7 and 6-week later astigmatism improved more in central location chalazion as compared to nasal and

temporal with significant difference. (p<0.05)

Table 4. Comparison of astigmatism according to location:

) ) Na_sal Ce_ntral Temporal (n=14)

Astigmatism (n=08) (n=18) (Mmean =50
(mean = s.0) (mean = 5.0) +5D)

Pre-operative 1.08 £0.51 1.70 £0.59 1.04 £0.61

Post OP Day 7 1.01 £0.42 1.43 +0.52 1.02 £0.39

Post OP 6 Week 0.86 £0.51 1.13 +0.57 1.01 £0.42

P Value

(Pre Vs Post 7 days) >0.05 (NS) >0.05 (NS) >0.05 (NS)

P Value

(Pre \Vs Post 6 Weeks) >0.05 (NS) <0.05 (S) >0.05 (NS)

(P<0.05 statistically significant)
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The above table shows comparison of astigmatism according to location among patients at different intervals. It was

observed that post operative day 7 and 6 week later astigmatism improved more in central location chalazion as

compared to nasal and temporal with significant difference. (p<0.05)

DISCUSSION:

The present prospective follow-up study was conducted to determine effects of chalazion and its excision on corneal
curvature. Patients were divided into 2 subgroups according to the size of chalazion i.e. Group 1(3-5mm) and Group
2 (>5mm) size chalazion. Once patients were selected, baseline assessment and standard ophthalmic examination
were done.

From a descriptive point of view, our study revealed that most patients with chalazia are young or middle aged. The
lesion is slightly more prevalent in females, and right eyes. This study, which was conducted on a sizable number of
patients with chalazia, revealed that excision of these lesions decreases corneal steepness induced by the mass.
Chalazion excision also improves corneal symmetry and regularity, as documented by changes in corneal
topographic indices, and reduces corneal astigmatism. Our findings confirm observations by Cosar et al®, who
reported a case of visual improvement after excision of a chalazion in a patient with prior laser-assisted in situ
keratomileusis surgery; Santa Crus et al®, who noted the pressure effect of chalazia in the upper lid inducing
hyperopia and astigmatism; and Nisted and Hofstetter®, Rathschuler, and Asseman et al'!, who reported corneal
astigmatism induced by chalazia due to pressure on the cornea in the meridian of the lesion.

Bagheri et al?> showed that chalazion excision can decrease corneal astigmatism and irregularity, which are more
prominent in upper lid lesions.

This study also showed that central large sized chalazia induced greater astigmatism than nasal and temporal,has the
greatest effect on topographic indices and optical properties of the cornea.

In this study, we evaluated the effect of chalazion on corneal curvature before and after chalazionexcision.In group 1
there was no significant changes on visual acuity ,refraction, corneal curvature(K1,K2) and astigmatism both
preoperatively and postoperatively on day 7 and 6 weeks later respectively.In group 2 chalazionexcision resulted in
significant improvement in cylindrical power, flattening of stepper meridian(K2) and steepening of flatter

meridian(K1) ,and decrease in astigmatism on 6 weeks postoperatively. There was no significant change on day 7
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postoperatively.Comparison of astigmatism according to location among patients at different intervals showed post-

operative day 7- and 6-week later astigmatism improved more in central location chalazion as compared to nasal and

temporal with significant difference. (p<0.05)

The mechanisms behind the effects of chalazion on corneal astigmatism can be suggested as follows .Firstly
excessive levels of pressure due to chalazion can induce the corneal astigmatism. On the other hand, even lower
pressure can affect cornea under reduced strain by corneal refractive surgery (such as LASIK).> Secondly,
mechanical properties is because of lamellar orientation in human corneas.!>*3As they become closer to the center of
the cornea,the mechanical effects increase in the meridian direction.® Variations in the regional elastic performance
of the human cornea have been reported; the pressure-induced meridional strains were smallest at the corneal para-
center and periphery, with the largest recorded at the limbus.*The circumferential strains varied less between
regions with the para-center straining to the greatest extent. In the meridional direction, Young’s modulus of
elasticity was greatest at the central and para-central corneal regions, while the greatest circumferential elastic
modulus was found at the limbus.*®>'* Some authors have suggested the notion of circumferentially orientated
reinforcing structures in human limbal tissue.'*

The para-central region of the human cornea was found to be stiffer in the meridional direction compared with the
circumferential direction, suggesting a meridionally-orientated reinforcement of the para-central parts of the human
cornea.'*

Furthermore, the preferred collagen orientation in the human corneal stroma exhibit a inferior-superior and nasal-
temporal directions. However, at the limbus, the preferred orientation is tangential to the cornea.'>!® Therefore, it is
difficult for the pressure on the sclera to have an effect on the cornea in the meridian direction. Chalazion in the
middle eyelid can more easily induce corneal astigmatism in the meridian direction because it is located superior to
the cornea and close to the center of the cornea. The mass effect of a chalazion could increase with size.

The recognition of the effects of chalazion on the cornea is very limited. Large-sized chalazia greatly induce changes
in the corneal topography, astigmatism which may hamper the quality of vision thus warrant early intervention.They
should be treated before performing any refractive procedure or before cataract surgery as the distorted high

wavefront aberrations may greatly affect the surgical outcomes.
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ANNEXURE-: INFORMED CONSENT FORM

Participant details :

Name : Age/Sex : MRD No. :

Address : Phone no. :

I the undersigned do hereby give my consent for the investigations and procedure to be

carried upon me. | am satisfied with the information given about this clinical study titled “Effect of chalazion and
its excision on corneal curvature” being conducted by Dr.Nyai Ete under the guidance of Dr.L.Sarkar,
Professorand Consultant , Department of Ophthalmology, VMMC and Safdarjung Hospital. | have been informed
and explained about the risks involved and | hereby voluntarily and unconditionally give my consent without any
fear or pressure, in mentally sound and conscious state to participate in this study. | confirm that | have had the
opportunity to ask questions and clarify doubts. I understand that my participation is completely voluntary and that |
am free to withdraw at any time without stating any reasons, and without my medical care or legal rights being
affected. | understand that information collected from my participation in this research and any section of my
medical notes may be looked at by medical personnel and responsible individuals from regulatory authorities where
and when relevant. | agree to having my clinical pictures taken and their publication if need be for research
purposes. | give permission to these individuals to maintain and access my records. | agree to take part in the above-
mentioned study.
Participant Signature:
Dated:

Doctor's Name:

Doctor's Signature:
Dated:
In case of any concern,feel free to contact: Dr Nyai Ete (mobile n0.9891560532)

Witness name: Witness signature

IS RIICERE
H: 3y / fe: THIIRS ST
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