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A STUDY ON POSTKERATOPLASTY 
ASTIGMATISM AND CO-RELATION
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ABSTRACT
Introduction: Post-operative visual status after successful penetrating keratoplasty depends mainly on the clarity of the graft 
and the refractive error, particularly the astigmatic component. Severe irregular astigmatism is often seen after keratoplasty 
which  can delay visual rehabilitation, even with a clear graft.
Aim: The aim of this study was to co-relate post- keratoplasty astigmatism by  using  different number of sutures and different 
donor graft sizes. 
Material and Method: In this prospective study, 80 eyes of  patients underwent penetrating keratoplasty with interuppted sutur-
ing techniques with different numbers of sutures and by using different size of donor graft size.
Conclusion: Post operative corneal irregular astigmatism was noted to be more common with increased number of  sutures 
and  large donor graft size.
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INTRODUCTION

Penetrating keratoplasty (PK) has emerged as a relatively 
safe means of restoring vision in corneal opacities and 
irregularities. Astigmatism is the most common cause of 
suboptimal vision after corneal transplantation despite a 
clear corneal graft [1, 2]. A clear corneal graft may be an 
optical failure if high astigmatism limits visual acuity. In-
traoperative measures to reduce postkeratoplasty astig-
matism include round and central trephination of cornea 
with an adequate size, appropriate sutures with evenly 
distributed tension, and perfect graft-host apposition. 
Suture manipulation has been described for minimising 
early postoperative astigmatism. In addition, we investi-
gated the final astigmatic outcome after suture removal.

Based on several studies, 15–31% of patients undergo-
ing PK may develop postoperative astigmatism greater 
than 5 diopters (D) [3–5]. The astigmatism can be ir-
regular with associated higher-order aberrations that can 
ultimately limit the vision obtained and add to patient’s 
inability to wear standard optical correction [6]. This ex-
plains why visual acuity in 10–20% of PK cases cannot 
be corrected satisfactorily by spectacles or contact lenses 
[7–9].

AIMS AND OBJECTIVES

We studied the cases with penetrating keratoplasty,

1.	 To compare the amount of astigmatism after the 
operation with different number of sutures using 
interrupted suture techniques 

2.	 To compare the amount of astigmatism by using 
different donor graft sizes

3.	 To study the post-keratoplasty visual status

MATERIAL AND METHOD

This prospective study was performed on patients who 
underwent penetrating keratoplasty between January 
2008 and Dec 2012 by one surgeon. Informed consent 
was obtained from the included subjects. During investi-
gations, the subjects who showed delayed wound heal-
ing more than 3 weeks, graft rejection, newly developed 
intractable glaucoma, or with wound problems such as 
dehiscence and those with combined cataract or glau-
coma surgery were excluded. The patients were fol-
lowed up for at least18 months. In all cases, interrupted 
suturing with 10/0 nylon was done. Routine follow-up 
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schedule every weekly for first month, biweekly for sec-
ond month, monthly for 3 to 6 months, and every three 
months for one year was followed. Patients compliant 
with this schedule were called “Regular Follow Ups.” Se-
lective suture removal was started from third month on-
ward, after assessing tightness of sutures on slit lamp ex-
amination, and calculating astigmatism by Retinoscopy. 

OBSERVATIONS AND RESULTS

In this study interrupted 10 O Nylon suture were used in 
all the cases undergoing penetrating keratoplasty, for se-
curing donor graft in recipient’s eyes. Number of sutures 
was 16-24 in 52 (65%) eyes whereas 28-32 sutures were 
used in 28 (35%) eyes. (Table 1)

ASTIGMATISM AND NUMBER OF SUTURE

On post operative keratometry corneal astigmatism more 
than 3 D was noted to be more with increase in number 
of sutures used to secure donor graft. Irregular astigma-
tism was noted to be more common with increased num-
ber of sutures. (Table 2 ) 

ASTIGMATISM AND GRAFT SIZE

Post operative corneal astigmatism on keratometry was 
noted to increase with increased size of donor graft. Ir-
regular astigmatism was noted to be more common with 
large donor graft size. (Table 3 ) 

POST-OPERATIVE VISUAL STATUS

Out of 80 eyes included in this study in whom penetrat-
ing keratoplasty was performed post operative visual 
acuity in the operated eye was found to be >6/60 in 
20 (25.0%) eyes and 20 (25.0%) eyes had visual acuity 
<6/60-3/60. In 26 (32.5%) eyes post operative visual 
acuity was <3/60-1/60 and 14 (17.5%) eyes had post 
operative visual acuity <1/60 to Perception of light. 

ASTIGMATISM

Out of 80 eyes included in this study in whom penetrat-
ing keratoplasty was performed post operative corneal 
astigmatism on keratometry was recorded 8-12 weeks 
after corneal transplantation. Keratometry could be sat-
isfactorily performed only in 42 (55.0%) eyes. Kerato-
metry could not be performed in 28 (35.0%) eyes and 
irregular mires were noted in 10 (12.5%) eyes. (Table 5) 

Astigmatism less than 3 D was noted in 20 (25.0%) eyes, 
14 (17. 5%) had astigmatism between 3 D – 6 D and 
astigmatism more than 6 D was noted in 8 (10.0%) eyes. 

DISCUSSION

In the present study post operative visual acuity in the 
operated eye was noted to be >6/60 in 20 (25.0%) eyes 
and 20(25.0%) eyes had visual acuity <6/60-3/60. In 
26 (32.5%) eyes post operative visual acuity was <3/60-
1/60 and 14(17.5%) eyes had post operative visual acu-
ity <1/60 to Perception of light. Vanathi et al (2005) 
reported that of the 53 eyes with repeat penetrating 
keratoplasty the best corrected visual acuity of the 28 
clear grafts ranged from 4/60 to 6/9, only 5 eyes (9.4%) 
achieved best corrected visual acuity of 6/18 or better at 
the end of 1 year after re-grafting[10]. Valery et al (2001) 
reported that 44 of the 86 eyes (51%) had clear grafts, 
but only 39.5% had good visual outcome. Visual acuity 
also decreased with time. Final visual acuity was 20/20 
to 20/40 in 13 of the 86 eyes (15%), 20/80 to 20/200 in 
23 eyes (27%), and less than 20/200 in 50 eyes (58%). 
[11] Claesson et al (2002) reported that visual acuity 
improvement in patients, with keratoconus and Fuch’s 
dystrophy was 86% and 54% respectively compared with 
only 31% of bullous keratopathy and 35% in the “other 
diagnosis” group. 

In the present study post operative corneal astigmatism 
on keratometry was recorded 8-12 weeks after corneal 
transplantation. Astigmatism less than 3 D was noted in 
20(25.0%) eyes, 14 (17. 5%) had astigmatism between 
3 D – 6 D and astigmatism more than 6 D was noted in 8 
(10.0%) eyes. Irregular mires were noted in 10 (12.5%) 
eyes. 

Carmen et al (2002) reported in his study on 30 eyes 
(28 patients) who underwent keratoplasty for keratoco-
nus that all the patients had a continuous myopic shift 
to – 1.02 + 2.65 diopters 2 years postoperatively. This 
was associated with significant increase in the mean ker-
atometry levels from + 41.72 + 2.96 diopters at 1 month 
postoperatively to + 43.77 + 2.29 diopters 2 years post-
operatively. 

Soong et al (2000) reported that following tectonic kera-
toplasty the mean + SD change in keratometric astig-
matism in the parent penetrating keratoplasty was 1.75 
+ 1.50 diopters. The astigmatism increased in 10 cases 
(60.6%), decreased in three (20%), and remained un-
changed in two (13.3%). [12] Claesson et al (2002) re-
ported that Postoperative astigmatism was higher in the 
bullous keratopathy group (4.7D).
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CONCLUSION

On post operative keratometry corneal astigmatism more 
than 3 D was noted to be more with increase in number 
of sutures used to secure donor graft and was noted to 
be directly related with size of donor graft and number 
of sutures. Post operative visual acuity in the operated 
eye was noted to be >6/60 in 25.0%, <6/60-3/60 in 
25.0% . In 32.5% eyes post operative visual acuity was 
<3/60-1/60 and 17.5% eyes had post operative visual 
acuity <1/60 to Perception of light. Hence, Corneal sur-
geons should tailor a specific plan, on the basis of pa-
tient’s needs and clinical situations, to score advantages 
of each intervention.
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Table 1: Number of Sutures Used For Securing Do-
nor Graft In Receipient Eyes Undergoing Corneal 
Transplantation.

No. of 
Sutures

Optical P.K. Ther. P.K. Total

No. of Eyes 
(%)(n=58)

No. of Eyes 
(%) (n=11)

No. of Eyes 
(%)(n=40)

16 18 ( 31.1%) 0 18 (22.5%)

20 2 (3.4%) 2 (9.1%) 4 (5.0%)

24 20 (34.5%) 10 (45.5%) 30 (37.5%)

28 8 (13.7%) 2 ( 9.1%) 10 (12.5%)

32 10 (17.3%) 8 (36.3%) 18 (22.5%)

Table 2: Number of Sutures and Astigmatism.

Number of Su-
tures

Astigmatism on Keratometry Total
No. of Eyes

<3 D
(n = 20 )

3 D - 6 D
(n = 14 )

> 6 D
(n = 8 )

Irregular Mires
(n = 10 )

16 10 (62.5%) 4 (25.0%) 2 (12.5%) 0 16

20 2 (50.0%) 0 2 (50.0%) 0 4

24 6 (37.5%) 6(37.5%) 2 (12.5%) 2 (12.5%) 16

28 2 (25.0%) 4 (50.0%) 2 (25.0%) 0 8

32 0 0 0 8 (100%) 8

Table 3: Donor Graft Size and Astigmatism.

Donor Graft Size (in 
mm)

Astigmatism on Keratometry Total
No. of Eyes

< 3 D
( n = 20 )

3 D - 6 D
( n = 14 )

> 6 D
( n = 8)

Irregular
 Mires
( n = 10 )

 7.0 – 7.5 12 (75.0%)  2 (12.5%) 2 (12.5%) 0 16

 8.0 – 8.5 8 (28.6%) 10(35.7%) 6 (21.4%) 4 (14.3%) 28

 9.0 – 9.5 0 2 (50.0%) 0  2 (50.0%) 4

10.0 – 10.5 0 0 0 4(100%) 4
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Table 4: Post-Operative Visual Status of Eyes with 
PK.

Best Correct 
Visual Acuity

Optical P.K. Ther. P.K. Total

No. of Eyes 
(%) (n=58)

No. of 
Eyes (%) 
(n=22)

No. of Eyes 
(%) (n=80)

>6/18 4 ( 6.8%) 0 4 ( 5.0%)

<6/18-6/60 16 (27.5%) 0 16 (20.0%)

<6/60-3/60 16 (27.5%) 4(18.2%) 20 (25.0%)

<3/60-1/60 14 (24.1%) 12 (54.6%) 26 (32.5%)

<1/60-PL+ 8 (13.7%) 6 (27.3%) 14 (17.5%)

Table 5: Corneal Astigmatism On Keratometry In 
Eyes After Corneal Transplantation

Astigma-
tism on 
Keratom-
etry

Optical P.K. Ther. P.K. Total

No. of Eyes 
(%) (n=58)

No. of 
Eyes (%) 
(n=22)

No. of 
Eyes (%) 
(n=80)

< 3 D 18 (31.1%) 2 (9.1%) 20 (25.0%)

3 D - 6 D 12 (20.7%) 2 (9.1%) 14(17.5%)

> 6 D 8 (13.8%) 0 8 (10.0%)

Irregular 
Mires

6 (10.3%) 4 (18.2%) 10 (12.5%)

Keratometry 
not pos-
sible

14 (24.1%)  14 (63.7%) 28 (35.0%)
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