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Editorial
We are happy to announce the publication of this issue (June 2015) of Current Indian Eye
Research. This issue covers wide spectrum of topics
Corneal blindness is an important cause of preventable blindness especially in Gangetic West
Bengal wherein soil contains a high amount of fungi. We publish one article compared the
efficacy of topical Natamycin with topical Itraconazole in mycotic keratitis. Therapeutic keratoplasty
remains a viable option in terminal cases of infectious keratopathies. We publish one article
highlighting the role of therapeutic keratoplasty in non-responding corneal ulcer cases.
Good old entity of glaucoma has been revisited comparing Goldman applanation with air puff
tonometer. Another article deals with how corneal endothelium reacts to raised intra ocular
pressure in acute angle closure glaucoma.
Magnitude of primary posterior capsular magnification encountered in patients undergoing cataract
surgery has been discussed in this issue.
Readers will find interesting image gallery in a case of bilateral optic atrophy in pituitary
macroadenoma. History of Ophthalmology is revisited as in earlier issues.

Dr. Somnath Mukhopadhyay
Associate Editor
journal@ophthalmicresearch.in

dr_somnath@hotmail.com
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Comparative role of topical natamycin and itraconazole
in mycotic keratitis
Arindam Mandal1, Sanjay Kumar Daulat Thakar2

Abstract:
Background: To compare the role of topical 5% Natamycin and topical 1% Itraconazole in mycotic keratitis. Material and
Methods: Total 52 patients of microbial keratitis were enrolled for the study between April 2010 to July 2012. Each of them
underwent therapeutic scrapping for 10% KOH mount by a single surgeon and inoculation in Sabouraud’s dextrose agar (SDA)
and in blood agar by a single microbiologist. If the culture media failed to show growth of any organism after two weeks, the culture
plate was discarded. All the KOH positive cases were randomly (computer generated randomization) divided into two groups.
The first group received topical 5% natamycin and the second group received 1% Itraconazole drop in identical regimen. Healing
time, success rate (defined as complete re-epithelization accompanied by variable amount of stromal scarring along with complete
resolution of ciliary flush for two consecutive examinations one week apart) and complication profiles between the two groups were
recorded and compared. Results: Total 52 cases were enrolled for the study. Mixed etiology was found in 5 cases (9.6%).
Majority of cases (n=41, 78.8%) belonged to 20-50 years (range 12-61 years) age group. The average healing time in Natamycin
group was 21.4±2.40 days and the same in Itraconazole group was 27.7±1.98 days (p=1.23). Resolution of ulcer (success rate
of therapy) was 72.2% in Natamycin group as compared to 38.8% in Itraconazole group (p=.045). Conclusion: Natamycin
remains the principal choice in mycotic keratitis.
Keywords: Microbial Keratitis, Mycotic Keratitis, Anti-fungal Drops.

C

orneal blindness is a major public health problem in
India. It accounts for 20-30% of all blindness in the
developing countries including India. Microbial keratitis
tops the list especially in south Asia.1 Among several
causes that can elicit severe inflammatory response in
cornea, microbial keratitis is the most common cause. The
causative organism mainly guides therapy for this
potentially sight-threating ocular infection. Proper health
initiatives in the form of early diagnosis and treatment can
effectively be curative. This also minimizes the incidence
of post-infectious scar in cornea. Microbial keratitis
especially mycotic keratitis is very common in the Gangetic
West Bengal. Proper detection of the causative fungi along
with prompt institution of anti-fungal pharmaco-therapy is
the main factor to reduce corneal morbidity. Against this
background, the current study is undertaken to compare
the efficacy of topical natamycin and itraconazole in mycotic
keratitis.

Material and methods:
All the cases with mycotic keratitis (diagnosed, suspected
and fresh cases) presented to Institutional Cornea Clinic
between April 2010 to July 2012 were enrolled for the study.
Patients, who are already getting any anti-microbial drops,

are advised to stop them for 2 days. Corneal scrapping
was done after 2 days and the samples were subjected to
10% KOH mount and inoculation in Sabouraud’s dextrose
agar (SDA) and in blood agar. After two weeks, if no growth
was obtained, the culture plate was discarded.
All the KOH positive cases were randomly divided into two
groups. The first group received topical 5% natamycin and
the second group received topical 1% Itraconazole drop.
Both the groups had similar drug instillation regimen of
one drop at hourly interval for first day followed by one
drop at two hourly intervals for next two weeks and then
one drop at three hourly intervals thereafter. All the enrolled
cases did also get topical atropine sulphate (1%) one drop
three times a day along with oral analgesics as required.
The healing of ulcer was defined as complete reepithelization accompanied by variable amount of stromal
scarring along with complete resolution of ciliary flush for
two consecutive examinations one week apart. Patients
primarily presented with desmetocele or perforation, were
excluded from the study.

Results:
We initially recruited 57 cases for the study. Five of them
were KOH negative or Culture negative or both. Hence, a

Medical Officer, District Hospital, Siliguri, North Bengal, India, 2Consultant, Midnapore Medical College, India.
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total of 52 cases were enrolled for the study. Mixed etiology
was obtained in 5 cases (9.6%). They received topical 0.5%
Moxifloxacin drop in addition to the properly designated
anti-fungal drop. Majority of cases (n=41, 78.8%) belonged
to 20-50 years (range 12-61 years) age group. Out of total
cases, 37 were male (71.2%) and rest were female (n=15,
28.8%). Among the male group, three cases showed mixed
etiology (8.1%). The same finding among female was seen
among two cases (13.3%). The cultivators(n=24,46.1%)
were the commonest occupational group followed by skilled
and unskilled workers (n=10,19.2%), housewives
(n=8,15.6%) and students (n=4,7.7%). Culture positivity
was highest among cultivators (n=15, 62.5%) followed by
workers (skilled and unskilled) and housewives.
History of trauma was found in 32 cases (61.5%).
Commonest type of trauma was with vegetable
matter(n=20,62.5%) followed by corneal foreign
body(n=11,21.15%) and finger nail(n=1,1.9%).Besides
trauma, other predisposing factors were chronic
dacryocystitis(n=4,7.7%),diabetes mellitus(n=5,9.61%) and
Steven-Johnson’s syndrome(n=1,1.9%). 11 out of 52 cases
did not give any significant history of trauma. Among all
fungal isolates, Aspergillus fumigatus was the commonest
(44.5%) followed by Fusarium species (40.7%), Aspergillus
flavus (7.4%) and Aspergillus niger (7.4%). Among cases
with mixed isolates, Aspergillus fumigates (3 cases) was
commonest followed by Fusarium species (2 cases).
Regarding bacterial species of mixed isolates, E. coli was
found in 2 cases, pseudomonas sp in 2 cases and
Diptheroids sp in one case. Two cases from Natamycin
group developed sloughing corneal ulcer and 1 case
developed perforation. Similarly 4 cases from Itraconazole
group developed sloughing ulcer and 1 case developed
perforation. Excluding the cases which developed
complications as mentioned above, 2 cases did not improve
in Natamycin group and 7 cases did not improve in
Itraconazole group. The average healing time in Natamycin
group was 21.4±2.40 days and the same in Itraconazole
group was 27.7±1.98 days (p=1.23). Resolution of ulcer
(success rate of therapy) was 72.2% in Natamycin group
as compared to 38.8% in Itraconazole group (p=.045).

Discussion:
Infectious keratitis remains a major cause of corneal
morbidity throughout the world. Roser first reported
bacterial ulcer in 1856.2 Leber described hypopyon corneal
ulcer of mycotic origin.3 Nema et al found 35.3% mycotic
keratitis in his study on corneal ulcer in Aligarh.4 In our
study, Aspergillus fumigatus was the commonest(44.5%)
followed by Fusarium species(40.7%).Jones et al from
Florida found Fusarium species as the commonest isolate
in a series of 38 cases.5 Most of the studies of Indian origin
had reported Aspergillus species as the commonest fungal

6

isolate.6,7,8 Mycotic keratitis is a male dominated disease
as they are more prone to outdoor ocular trauma.7,9 Like
our study, most of the studies cited trauma as the principal
predisposing factor.10,11 The average healing time, in our
study, was better in natamycin group and success of ulcer
resolution was higher in natamycin group. These findings
were supported by the study conducted by Kalavathy et
al.12 The major drawback of natamycin is that it is not
available in systemic form. Though, Itraconazole is mainly
active against Aspergillus species, natamycin remains the
frontline anti-fungal agents in mycotic keratitis.
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Inter-instrumental agreement between goldman applanation tonometer
(GAT) and non-contact tonometer (NCT) in relation to central corneal
thickness (CCT) - an entity revisited
Niladri Mohanty1, Manas Bandyopadhyay2

Abstract
Background: To compare the level of intra ocular pressure measured by two different tonometers in relation to central corneal
thickness (CCT). Material and Methods: Intraocular pressure (IOP) was measured in 118 consecutive patients first by
Goldman applanation Tonometer (GAT) followed by Non-contact tonometer (NCT). Central corneal thickness was measured
in each case by non-contact method. The values of IOP thus obtained by both the methods were compared in relation to the CCT
values. Results: Out of total 118 patients, maximum subjects belonged to 31-40 year age-group (n=44). The mean age was
46.5 years. 66 male and 52 female participated in this study. The mean CCT was 517.68µm with standard deviation 26.77. 95
IOP readings were normal with NCT and 14 readings were graded as ocular hypertension (IOP measuring more than 21mm
Hg) giving a specificity rate of 95.95% and sensitivity rate of 73.68%. Conclusion: In patients with normal range of CCT,
GAT remains the method of choice.
Keywords: Intraocular pressure; Tonometry; Goldman applanation tonometer; Non-contact tonometer; Central corneal thickness.

I

ntraocular pressure (IOP), though not an essential
criterion to diagnose glaucoma, is a significant and
perhaps the only modifiable risk factor in the management
of glaucoma. Although glaucoma involves primarily elderly
population, it occurs in other younger age-groups as well
causing significant economic burden to the society.
Goldman applanation tonometer has long been considered
the gold standard technique in IOP measurement.1 Many
factors including central corneal thickness (CCT) influence
the reading of GAT.2 Non-contact tonometer (NCT) also

works in the principle based on applanation of the cornea.
Being hand held, It is easy to use and can even be used
by the paramedics. Against this background, the current
study is undertaken to compare the level of IOP measured
by these two different Instruments with special relation to
CCT.

Material and methods:
Total 118 consecutive patients aged over 16 years
attending Institutional Glaucoma clinic between June 2006

Table 1: Distribution of CCT according to age and sex
Sex
Age group

Male
Frequency Mean CCT(µm)

SD

Female
Frequency Mean CCT(µm)

SD

31-40yrs

26

514.19

21.69

18

508.33

33.52

41-50yrs

19

525.53

27.87

17

511.24

21.47

51-60yrs

16

519.44

26.95

12

506.50

23.56

61-70yrs

5

519.80

27.66

5

540.20

36.83

1
Medical Officer, Khatra PHC, Bankura, W. Bengal,India, 2Professor, R. G. Kar Medical College, W. Bengal, India.
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Table 2: Distribution of IOP values measured by GAT according to age and sex
Sex
Frequency

Male
Mean

SD

Frequency

31-40yrs

26

14.92

3.89

41-50yrs

19

17.05

51-60yrs

16

61-70yrs

5

Age group

Female
Mean

SD

18

14.89

3.95

4.39

17

17.18

4.42

18

4.84

12

17.83

5.22

18.80

5.22

5

21.6

16.21

Table 3: Distribution of IOP values measured by NCT according to age and sex
Sex
Frequency

Male
Mean

SD

Frequency

31-40yrs

26

14.38

3.35

18

13.5

2.50

41-50yrs

19

16.63

4.35

17

15.94

4.25

51-60yrs

16

16.88

4.33

12

16.83

4.47

61-70yrs

5

17

3.4

5

20.6

12.28

Age group

Female
Mean

SD

Table 4: Distribution of IOP measured by GAT and NCT in various CCT ranges

Range of CCT

IOP measured by GAT and NCT with their paired difference
IOP (GAT)
IOP (NCT)
Paired Difference
(GAT-NCT)
Frequency
Mean
SD
Frequency
Mean
SD
Mean
SD

0.459-0.500 mm

35

15.2

3

35

14.26

2.60

1

1.06

0.501-0.540 mm

62

17.02

6.32

62

16.21

5.45

0.84

1.82

0.541-0.600 mm

21

18.29

5.07

21

16.90

4.10

1.48

2.32

to August 2008 were recruited for the study. The procedures
were explained to each of the patients. Institutional Ethics
Committee approval was obtained and written informed
consent was obtained from each of the participating cases.
Each patient underwent applanation tonometry ( HaagStreit-900 slit-lamp mounted model)followed by non-contact
tonometry (Keeler Pulsair Easy Eye, Keeler Ltd.,Clewer
Hill Road,Windsor,Berkshire,SL4 England)followed by
CCT measurement(Topcon, SP-2000P, Japan). The values
of IOP thus measured by two different Instruments were
compared in relation to CCT.

8

Results:
Out of total 118 patients, maximum subjects belonged to
31-40 year age-group (n=44) followed by 41 to 50 year
age-group (n=36).Least number of people belonged to 61
to 70 year age-group (n=10).The mean age was 46.5 years.
66 male and 52 female participated in this study. The mean
CCT was 517.68µm with standard deviation 26.77 (Table
1).The mean CCT among male (n=26) in 31-40 year age
group was 514.19 µm (SD=21.69), age-group 41-50yrs
(n=19) was 525.53 µm (SD=27.87).

Current Indian Eye Research
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The mean CCT was highest in males in the age-group of
41-50 yrs and among females in 61-70 yrs age-group. The
IOP measured by GAT ranged from 10-50mm Hg (mean
IOP=16.70MM Hg, SD=5.38). The IOP measured by NCT
ranged from 10 to 42 mm Hg (mean=15.75 mm Hg,
SD=4.59).
The mean IOP measured by GAT among male was highest
in 61-70yrs age group (18.80mm Hg, n=5, SD=5.22) and
lowest in 31-40yrs age-group (14.92mm Hg, n=26,
SD=3.89). The mean IOP among females measured by
GAT was highest in 61-70yrs age-group (21.6mm Hg, n=5,
SD=16.21) and lowest in 31-40yrs age-group (14.89mm
Hg, n=18, SD=3.95). (Table no 2)
The mean IOP measured by NCT among male was highest
in 61-70yrs age group (17.00mm Hg, n=5, SD=3.4) and
lowest in 31-40yrs age-group (14.38mm Hg, n=26,
SD=3.35). The mean IOP among females measured by
NCT was highest in 61-70yrs age-group (20.6mm Hg, n=5,
SD=12.28) and lowest in 31-40yrs age-group (13.5mm Hg,
n=18, SD=2.50). (Table no 3)
95 IOP readings were normal with NCT and 14 readings
were graded as ocular hypertension(IOP measuring more
than 21mm Hg) giving a specificity rate of 95.95% and
sensitivity rate of 73.68%.Table number 4 depicts the
distribution of IOP values by GAT and NCT in various CCT
ranges. The mean IOP value as measured by GAT, in the
CCT range of 0.459-0.500mm was 15.2mm Hg (SD=3).
The mean IOP measured by GAT in the CCT range of
0.501-0.540mm was 17.07mm Hg (SD=6.32, n=62).

Discussion:
In 1963, Luntz et al in an Oxford study study, compared
GAT with Schiotz tonometer.3 Leydhenker conducted a trial
in South India and concluded that at an IOP more than
21mm Hg, GAT had a good correlation with IOP.4 Tonnu et
al found moderate agreement between GAT and NCT.5
According to Bhan et al, tono-pen is least affected by CCT
when used to measure IOP in eyes with normal corneas.
According to them, pneumotonometer is more affected by
variation in CCT than GAT.6 Though a study from Taipei

showed that almost all the modalities of IOP measurement
is affected by CCT, NCT being most affected and GAT
being least affected.7 If the IOP measurement under mean
18mm HG GAT is considered, the difference between GAT
and NCT was not significant as opposed to the GAT
measurements above 18mm Hg,where a highly significant
difference between the means was found(p=0.0033).8 The
NCT may be used for screening patients having normal
IOP.9 We may conclude that GAT remains the gold standard
for measurement of IOP, though the readings are influenced
by CCT values.
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Inter-instrumental agreement between goldman applanation tonometer
(GAT) and non-contact tonometer (NCT) in relation to central corneal
thickness (CCT) - an entity revisited
Niladri Mohanty1, Manas Bandyopadhyay2

Abstract
Background: To compare the level of intra ocular pressure measured by two different tonometers in relation to central corneal
thickness (CCT). Material and Methods: Intraocular pressure (IOP) was measured in 118 consecutive patients first by
Goldman applanation Tonometer (GAT) followed by Non-contact tonometer (NCT). Central corneal thickness was measured
in each case by non-contact method. The values of IOP thus obtained by both the methods were compared in relation to the CCT
values. Results: Out of total 118 patients, maximum subjects belonged to 31-40 year age-group (n=44). The mean age was
46.5 years. 66 male and 52 female participated in this study. The mean CCT was 517.68µm with standard deviation 26.77. 95
IOP readings were normal with NCT and 14 readings were graded as ocular hypertension (IOP measuring more than 21mm
Hg) giving a specificity rate of 95.95% and sensitivity rate of 73.68%. Conclusion: In patients with normal range of CCT,
GAT remains the method of choice.
Keywords: Intraocular pressure; Tonometry; Goldman applanation tonometer; Non-contact tonometer; Central corneal thickness.

I

ntraocular pressure (IOP), though not an essential
criterion to diagnose glaucoma, is a significant and
perhaps the only modifiable risk factor in the management
of glaucoma. Although glaucoma involves primarily elderly
population, it occurs in other younger age-groups as well
causing significant economic burden to the society.
Goldman applanation tonometer has long been considered
the gold standard technique in IOP measurement.1 Many
factors including central corneal thickness (CCT) influence
the reading of GAT.2 Non-contact tonometer (NCT) also

works in the principle based on applanation of the cornea.
Being hand held, It is easy to use and can even be used
by the paramedics. Against this background, the current
study is undertaken to compare the level of IOP measured
by these two different Instruments with special relation to
CCT.

Material and methods:
Total 118 consecutive patients aged over 16 years
attending Institutional Glaucoma clinic between June 2006

Table 1: Distribution of CCT according to age and sex
Sex
Age group

Male
Frequency Mean CCT(µm)

SD

Female
Frequency Mean CCT(µm)

SD

31-40yrs

26

514.19

21.69

18

508.33

33.52
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525.53

27.87
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519.44
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Table 2: Distribution of IOP values measured by GAT according to age and sex
Sex
Frequency

Male
Mean

SD

Frequency

31-40yrs

26

14.92

3.89

41-50yrs

19

17.05

51-60yrs

16

61-70yrs

5

Age group

Female
Mean

SD

18

14.89

3.95

4.39

17

17.18

4.42

18

4.84

12

17.83

5.22

18.80

5.22

5

21.6

16.21

Table 3: Distribution of IOP values measured by NCT according to age and sex
Sex
Frequency

Male
Mean

SD

Frequency

31-40yrs

26

14.38

3.35

18

13.5

2.50

41-50yrs

19

16.63

4.35

17

15.94

4.25

51-60yrs

16

16.88

4.33

12

16.83

4.47

61-70yrs

5

17

3.4

5

20.6

12.28

Age group

Female
Mean

SD

Table 4: Distribution of IOP measured by GAT and NCT in various CCT ranges

Range of CCT

IOP measured by GAT and NCT with their paired difference
IOP (GAT)
IOP (NCT)
Paired Difference
(GAT-NCT)
Frequency
Mean
SD
Frequency
Mean
SD
Mean
SD

0.459-0.500 mm

35

15.2

3

35

14.26

2.60

1

1.06

0.501-0.540 mm

62

17.02

6.32

62

16.21

5.45

0.84

1.82

0.541-0.600 mm

21

18.29

5.07

21

16.90

4.10

1.48

2.32

to August 2008 were recruited for the study. The procedures
were explained to each of the patients. Institutional Ethics
Committee approval was obtained and written informed
consent was obtained from each of the participating cases.
Each patient underwent applanation tonometry ( HaagStreit-900 slit-lamp mounted model)followed by non-contact
tonometry (Keeler Pulsair Easy Eye, Keeler Ltd.,Clewer
Hill Road,Windsor,Berkshire,SL4 England)followed by
CCT measurement(Topcon, SP-2000P, Japan). The values
of IOP thus measured by two different Instruments were
compared in relation to CCT.

8

Results:
Out of total 118 patients, maximum subjects belonged to
31-40 year age-group (n=44) followed by 41 to 50 year
age-group (n=36).Least number of people belonged to 61
to 70 year age-group (n=10).The mean age was 46.5 years.
66 male and 52 female participated in this study. The mean
CCT was 517.68µm with standard deviation 26.77 (Table
1).The mean CCT among male (n=26) in 31-40 year age
group was 514.19 µm (SD=21.69), age-group 41-50yrs
(n=19) was 525.53 µm (SD=27.87).
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The mean CCT was highest in males in the age-group of
41-50 yrs and among females in 61-70 yrs age-group. The
IOP measured by GAT ranged from 10-50mm Hg (mean
IOP=16.70MM Hg, SD=5.38). The IOP measured by NCT
ranged from 10 to 42 mm Hg (mean=15.75 mm Hg,
SD=4.59).
The mean IOP measured by GAT among male was highest
in 61-70yrs age group (18.80mm Hg, n=5, SD=5.22) and
lowest in 31-40yrs age-group (14.92mm Hg, n=26,
SD=3.89). The mean IOP among females measured by
GAT was highest in 61-70yrs age-group (21.6mm Hg, n=5,
SD=16.21) and lowest in 31-40yrs age-group (14.89mm
Hg, n=18, SD=3.95). (Table no 2)
The mean IOP measured by NCT among male was highest
in 61-70yrs age group (17.00mm Hg, n=5, SD=3.4) and
lowest in 31-40yrs age-group (14.38mm Hg, n=26,
SD=3.35). The mean IOP among females measured by
NCT was highest in 61-70yrs age-group (20.6mm Hg, n=5,
SD=12.28) and lowest in 31-40yrs age-group (13.5mm Hg,
n=18, SD=2.50). (Table no 3)
95 IOP readings were normal with NCT and 14 readings
were graded as ocular hypertension(IOP measuring more
than 21mm Hg) giving a specificity rate of 95.95% and
sensitivity rate of 73.68%.Table number 4 depicts the
distribution of IOP values by GAT and NCT in various CCT
ranges. The mean IOP value as measured by GAT, in the
CCT range of 0.459-0.500mm was 15.2mm Hg (SD=3).
The mean IOP measured by GAT in the CCT range of
0.501-0.540mm was 17.07mm Hg (SD=6.32, n=62).

Discussion:
In 1963, Luntz et al in an Oxford study study, compared
GAT with Schiotz tonometer.3 Leydhenker conducted a trial
in South India and concluded that at an IOP more than
21mm Hg, GAT had a good correlation with IOP.4 Tonnu et
al found moderate agreement between GAT and NCT.5
According to Bhan et al, tono-pen is least affected by CCT
when used to measure IOP in eyes with normal corneas.
According to them, pneumotonometer is more affected by
variation in CCT than GAT.6 Though a study from Taipei

showed that almost all the modalities of IOP measurement
is affected by CCT, NCT being most affected and GAT
being least affected.7 If the IOP measurement under mean
18mm HG GAT is considered, the difference between GAT
and NCT was not significant as opposed to the GAT
measurements above 18mm Hg,where a highly significant
difference between the means was found(p=0.0033).8 The
NCT may be used for screening patients having normal
IOP.9 We may conclude that GAT remains the gold standard
for measurement of IOP, though the readings are influenced
by CCT values.
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Result of therapeutic penetrating keratoplasty (PK) in cases of
infectious keratitis from a tertiary hospital in gangetic West Bengal
Debjit Ray1, Lakshmi Kanta Mandal2

Abstract
Background: To assess the outcome of therapeutic penetrating keratoplasty(PK) in nonresponsive microbial keratitis cases.
Material and methods: Clinical outcomes of sixty patients who underwent therapeutic PK by a single surgeon in our Institute
between April 2004 and March 2008 were retrospectively analysed from data obtained from Institutional PK registry of medical
record section. Outcome parameters considered were restoration of structural integrity of eye ball, eradication of infection, prevention
of complication and visual outcome. Infection was considered eradicated if there was no evidence of corneal infiltration and in
anterior chamber for 1 month post surgery. Anatomical success was considered if the integrity of the eye was restored in perforated
or non-perforated corneas for at least 1 month after surgery. Result: In early postoperative period, anatomical integrity was
achieved in all cases(100%).Twelve patients(20%) developed recurrence of infection in graft and subsequently needed a second
graft. More than 50% cases had pre-operative vision ranging from hand movement to perception of light.4 cases had VA in the
range of 6/60-6/36.Post-operative VA ranged from PL(53.3%) to 6/60(10%). Only one case had 6/12 or better vision.
Conclusion: Therapeutic PK is a viable treatment option in cases of recalcitrant microbial keratitis.
Keywords: Microbial Keratitis; Penetrating keratoplasty; Therapeutic Keratoplasty.

M

icrobial keratitis is a leading cause of corneal
morbidity in Gangetic West Bengal. All medically
uncontrolled corneal ulcer cases will eventually lead to
corneal perforation, scleritis and secondary
endophthalmitis and finally loss of the involved eye.Factors
compromising effectiveness of antimicrobial therapy
included emergence of drug resistance, concurrent ocular
diseases, improper and delayed diagnosis and
management. Corneal infections resistant to antimicrobial
therapy can be managed by tissue adhesive, conjunctival
flap, tarsorrhaphy, patch graft and lamellar keratoplasty.1,2
With the advancement of eye banking and improved micro
surgical techniques, full thickness therapeutic keratoplasty
has emerged as a viable option in management of
recalcitrant corneal infections. With this objective in mind,
this study was undertaken to assess results of therapeutic
PK in non responsive microbial keratitis cases.

excluded from the study.Data obtained from the record
included patient’s age, gendre, duration, type of infection,
history of ocular trauma and vision at presentation. Peroperative data collected were size of donor and host button,
grade of tissue, sutures and any adjuvant procedures done.
Post-operative data collected were date and indication of
surgery, period of follow-up, final vision and any
complications encountered.
Outcome parameters considered were restoration of
structural integrity of eye ball, eradication of infection,
prevention of complication and visual outcome. Infection
was considered eradicated if there was no evidence of
corneal infiltration and in anterior chamber for 1 month
post surgery. Anatomical success was considered if the
integrity of the eye was restored in perforated or nonperforated corneas for at least 1 month after surgery.

Results:

Material and methods:
The medical records of sixty patients suffering from nonresolving infectious keratitis despite optimum antimicrobial
therapy who had undergone therapeutic PK (Th PK)
between April 2004 to March 2008 in our Institute were
reviewed. All causes of non-infectious keratitis were

Out of total 60 eyes that underwent therapeutic PK, 47
cases were male and 13 cases were female. Maximum
male patients belonged to 41-50 year age group(21.6%)
and maximum female patients belonged to 51-60 year
group(6.66%).The mean age of patients was 51.5 years.
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Most of the patients (81.6%) belonged to rural areas.
Majority of the patients were agricultural worker (51.6%)
and 18.3% were daily laborers. A history of corneal trauma
was obtained in 91.6% of cases. Among these, trauma by
paddy stalk was commonest (47.2%) followed by trauma
by mud in 21.8% cases. Some rare causes of ocular trauma
included injury due to insect (10.9%); cow’s tail (1.88%)
and finger nail (3.66%). Most common co-morbidity
included diabetes mellitus(11.6% cases).Commonest
indication for therapeutic PK was non resolving fungal
corneal ulcer(65% cases).Out of total ulcer cohort,21 was
due to bacteria(35%) and 39 was fungal(65%) in origin. At
the time of operation, 35 eyes had already
perforated(58.3%).Indications for therapeutic PK among
non-perforated ulcer were descemetocele in 10
cases(16.6%),thinning of corneal stroma in 6 (10%)
,uncontrolled progression of ulcer in 6 cases(10%) and
severe anterior chamber reaction in 3 cases(5%).In early
postoperative period, anatomical integrity was achieved
in all cases(100%).Twelve patients(20%) developed
recurrence of infection in graft and subsequently needed
a second graft. The second graft preserved anatomical
integrity in 9 cases (75%) while in 3 cases developed
endophthalmitis. Three eyes with fungal keratitis developed
severe anterior chamber reaction with scleritis and required
evisceration subsequently. Anatomical integrity was
obtained in the last clinical examination in 51
cases(85%).Cure rate was better in bacterial(100%) as
compared to fungal (76.9%) cases. Secondary glaucoma
developed in 27 eyes (45%).Recurrence of infection was
seen in 12 cases (20%).PAS developed in 65.7% cases.
More than 50% cases had pre-operative vision ranging
from hand movement to perception of light.4 cases had
VA in the range of 6/60-6/36.Post-operative VA ranged from
PL(53.3%) to 6/60(10%). Only one case had 6/12 or better
vision.

Discussion:
A total of sixty eyes participated in this study. Infectious
keratitis was more common in young,active male patients
who are subjected to more ocular trauma in outdoor works.
History of corneal trauma was higher (91.6%) than a previous
study of same origin (82.9%). 3 Agricultural workers
constituted 51.6% in our study as compared to 70.7% as
reported by Basak et al and 66.8% as reported by Bharti et
al.4 A similar study from different geographic location (Ghana)
reported microbial keratitis in only 16.1% agricultural
workers.5 Trauma by paddy stalk was obtained in 47.2% in
our study as compared to 43.91% by Basak et al.3
At the time of operation, perforation was already present
in 58.3% in our study as compared to 90% reported by

Ayse et al .6 Desmetocele was presenting feature in 16.6%
in our study as compared to 16.2% in the same study .6 In
early postoperative period, anatomical integrity was
achieved in all cases in our study. This rate is quite high in
most of the related studies (ranging from 85% to 97%).4,7
Recurrence of keratitis in graft in the form of graft infiltrate
to frank stromal abscess was encountered in 12% in our
series. This is a bit higher than other study which
documented 7% recurrence in the graft.8 It had been
documented that recurrence of keratitis in graft was more
common in mycotic keratitis and increased number of
mycotic keratitis(65%) in our study.Major limitation of our
study is less number of eyes recruited . The follow-up span
should have been longer. Despite many limitations, we may
conclude that therapeutic PK remains a viable option in
non responsive cases of microbial keratitis especially in
the context of maintenance of anatomical integrity of eye
ball and disease eradication from eye.
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Burden of acute attack of angle closure on corneal endothelium-a study
from Eastern India
Tamal Roy1, Chitta Ranjan Shaw2, Sanjay Kumar Daulat Thakur3

Abstract
Background: To compare the endothelial cell count among eyes with acute attack of angle closure and unaffected fellow eyes.
Materials and methods: Prospective, Institutional, comparative and interventional trial. Specular microscopy, intraocular
pressure and best corrected vision were tested in a total cohort of 60 eyes (30 with acute attack and 30 unaffected fellow eyes as
control).Duration of attack was noted in each case. After the corneal oedema subsides, Nd-YAG iridotomy was performed by a
single surgeon in both the groups.IOP and specular microscopy was done in both the groups one and three months after iridotomy.
Results were documented and compared. Result: The mean age of patients with acute attack of primary angle closure glaucoma
was 67.2+/-7.44 years and females outnumbered the males. The mean duration of disease was 75.8+/-95.43 hours (range: 3+/
-4 days, r=+0.80). The average cell count of affected eyes with duration of attack greater than 72 hours was 1185.625 cells/mm2
and the average cell count of affected eyes with duration of attack less than 72 hours was 2411.273 cells/mm2. The affected eyes
with visual acuity less than 6/60 had mean endothelial cell count of 1533.71+/-893.66 cells/mm2 and the eyes with visual acuity
greater than 6/60 had mean endothelial cell count of 2252±556.10 cells/mm2 (p>0.05). The mean endothelial cell count in
affected eyes before YAG PI was 2084.20±613.13 cells/mm2 and 1month after YAG PI it was 1719.63±613.13 cells/mm2
(p< 0.05). The mean endothelial cell count 3 months after YAG PI was 1694.22±449.48 cells / mm2 (p >0.1). The mean
endothelial cell count of control eyes before YAG PI was 2394±359.27 cells/mm2 and the mean endothelial cell count 1 month
after YAG PI was 2185±348.60 (p< 0.05) and the mean endothelial cell count 3 months after YAG PI was 1694.22±449.48
cells / mm2 (p >0.1). Conclusion: A linear positive correlation exists between duration of attack and loss of endothelial cells.
The cell loss mainly takes place if duration of attack lasts more than 72 hours. Both acute attack of angle closure and Nd YAG
iridotomy cause depletion of endothelial cells at statistically significant level.

S

everal factors influence the effects of a raised IOP on
the anterior segment tissues. Following acute attack
of angle closure glaucoma the bio-chemical abnormalities
that accompany reflex ischemia, acidosis or reflex
vasodilatation with plasma leakage, may cause serious
and often irreparable damage to cells exposed to these
insults. The resistance of the tissues to these insults also
depends on the viability of the cellular constituents and
their innate capacity for repair. The corneal endothelium is
the principal target for their harmful mechanisms. Corneal
oedema is a common clinical manifestation of the raised
IOP. With this background this study was undertaken to
evaluate the effect of acute attack of angle closure in an
Eastern Indian cohort.

Material and methods
Total sixty eyes (30 eyes with primary angle closure

glaucoma with acute attack and 30 fellow eyes as control)
who presented to our Institute between March 2007 to
August 2009 were recruited for the study. Patients having
corneal pathology, history of ocular trauma, active surface
and intraocular inflammation, past history of intraocular
surgery, contact lens use were excluded from the study.
Patients suffering from diabetes mellitus, chronic renal
failure, high myopia (>6D), history of past attack of angle
closure, use of any form of steroid therapy, use of tricyclic
anti Depressants and anti Parkinsonian drugs were
excluded at the outset.
On recruitment each of the patients underwent routine
ocular evaluation including recording of best corrected
visual acuity and slit lamp bio microscopy of both the eyes.
IOP was measured in the control eyes by applanation
technique. Angle of anterior chamber was measured in
the fellow eye by Goldman three mirror gonio lens and
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was graded according to Schffares’ grading. Specular
microscopy of the fellow eye was performed using SP2000P specular microscope (Topcon, Japan). Fundus
examination of both the eyes was done by direct
ophthalmoscope through undilated pupil.
After admission each patient received intra-venous
Mannitol, oral acetazolamide and topical pilocarpine
therapy in both eyes. Specular microscopy, Gonioscopy
and IOP measurement of the affected eye were performed
as soon as corneal edema disappeared.All the patients
undergone Nd:YAG laser iridotomy after corneal edema
disappeared in the affected and in the fellow eye in the
superonasal quadrant using energy level in the range of
5-15 mj , pulse duration around 12 nanoseconds with 1-3
pulses per burst. Written Informed consent was taken at
recruitment level and prior to laser therapy separately.
Laser therapy was performed by a single surgeon (TR).
Permission from Institutional ethical committee was
obtained before recruitment of first patient. All the patients
were re-examined next day after laser iridotomy and also
one month and three months after iridotomy using previous
parameters. Specular microscopy done on one month and
three months visit only.

Results
The mean age of patients with acute attack of primary angle
closure glaucoma was 67.2±7.44 years and number of
females with acute attack of primary angle closure
glaucoma was higher than males (Table 1).

Table 1:- Age and sex distribution of the
patients of primary angle closure glaucoma
with acute attack.
Age groups
(years)

Male

Female

Total

Table 2:- Affected eye endothelial cell count
and duration of disease.
Affected eye cell
count(cells/mm2)

Duration of disease
(hours)

585

96

2145

24

2766

24

2794

12

2565

24

2525

48

830

360

2645

12

2380

24

2298

14

2715

12

2448

36

2162

10

2143

24

2622

36

689

288

1366

192

2484

192

1981

48

2110

24

2016

36

2416

24

2827

48

2766

48

1827

24

682

72

833

312

50-55

1

0

1

56-60

1

4

5

2016

168

61-65

2

6

8

2792

18

66-70

2

2

4

2105

24

71-75

3

4

7

76-80

2

2

4

81-85

0

1

1

Total

11

19

30

The mean duration of disease was 75.8±95.43 hours
(range: 3+/-4 days).Regression analysis was done to find
out any relationship between the duration of attack and
difference in the endothelial cell count between the affected
and control eyes. The r value was +0.80; showing a linear
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positive correlation between duration of attack and loss of
endothelial cells. It means that if duration of attack
increases, endothelial cell loss increases. The average cell
count of affected eyes with duration of attack greater than
72 hours was 1185.625 cells/mm2 and the average cell
count of affected eyes with duration of attack less than 72
hours was 2411.273 cells/mm2. It means that cell loss
mainly took place if duration of attack lasts more than 72
hours (Table 2).

Table 3:- Endothelial cell count and visual
acuity of both affected and control eyes.
Endothelial Cell
Count(cells/Mm2)

Best Corrected
Vusual Acuity

Affected

Fellow

Affected

Fellow

585

1576

1/60

6/36

2145

2234

6/60

6/12

2766

2790

6/60

6/6

2794

2765

6/24

6/9p

2565

2665

6/18

6/6

2525

2569

6/60

6/6p

830

2170

FC 4ft,PRacc

6/12

2645

2697

6/18

6/6

The mean endothelial cell count in affected eyes before YAG
PI was 2084.20±613.13 cells/mm2 and 1month after YAG PI
it was 1719.63±613.13 cells/mm2. To compare the cell count
before YAG PI and 1 month after YAG PI in the affected eye,
Student ‘t’ test was applied and found significant( p< 0.05).It
means that the cell count is significantly lower 1 month after
YAG PI in affected eyes. The mean endothelial cell count 3
months after YAG PI was 1694.22±449.48 cells / mm2. Cell
count 1 month and 3 months after YAG PI was compared
and found that there was no statistically significant difference
between these two groups ( p >0.1). It means that the cell
count did not differ significantly 3 months after YAG PI
compared with the cell count 1 month after YAG PI in affected
eyes (Table 4).

2380

2415

6/18

6/6

2298

2326

6/24p

6/9

2715

2742

6/24

6/6

2448

2330

6/36p

6/6

2162

2224

6/18

6/9

2143

2236

6/24

6/12

2622

2668

6/36

6/9

689

1906

NO PL

6/24

1366

2567

FCCF,PRacc

6/6

2484

2892

FCCF, PRacc

6/12

1981

2187

6/60

6/18

2110

2262

6/24

6/12

The mean endothelial cell count of control eyes before
YAG PI was 2394±359.27 cells/mm 2 and the mean
endothelial cell count 1 month after YAG PI was
2185±348.60. Students’ t test was applied to compare the
endothelial cell count of these two groups and found
statistically significant (p< 0.05). The mean endothelial cell
count 3 months after YAG PI in control eyes was
2081±364.26 cells/mm2. Students’t test was used to
compare the cell count 1 month after YAG PI with 3 months
after YAG PI and found that there was no significant
difference in between these two groups (p> 0.1).It means
that the cell count 1month and 3 months after YAG PI did
not differ significantly (Table 5).

2016

2120

6/36

6/6

2416

2531

6/18

6/9

2827

2916

6/60

6/12

2766

2889

5/60

6/9

1827

1919

6/36

6/6

682

1678

6/60

6/9

833

2155

6/60

6/12

2016

2368

FC 4ft,PRacc

6/18

2792

2856

6/24

6/6

2105

2167

6/36

6/9

The affected eyes with visual acuity less than 6/60 had
mean endothelial cell count of 1533.71±893.66 cells/mm2
and the eyes with visual acuity greater than 6/60 had mean
endothelial cell count of 2252±556.10 cells/mm2.
Statistical test did not found any significant difference
between these two groups (p>0.05).It means that visual
acuity has no relation with endothelial cell count (Table 3).

Most of the patients showed improvement of visual acuity
1month after YAG PI in the affected eyes. Patients with
presenting visual acuity counting finger close to face or

18

less, did not show any improvement. Around 30% patients
showed further improvement in visual acuity at 3 months
after YAG PI in affected eyes and around 3.33% patients
showed deterioration (Table 6).
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Table 4:- Endothelial cell count in the affected
eye before YAG PI,1month after PI and 3
months after PI.
Endothelial cell count in affected eyes (cells/mm2)

Table 5:- Endothelial cell count of control eyes
before YAG PI, 1month after PI and 3 months
after PI.
Endothelial cell count in control eyes(cells/mm2)

Before
YAG PI

1month
after PI

3months
after PI

Before
YAG PI

1month
after PI

3months
after PI

578

480

424

1576

1366

1355

2145

1823

1603

2234

2022

2003

2766

2145

2076

2790

2456

2421

2794

2215

2013

2765

2534

2512

2565

2100

1867

2665

2444

2324

2525

2122

2121

2569

2377

2008

830

565

Not came
for follow up

2170

2008

Not came
for follow up

2645

2213

2056

2697

2545

2504

2380

2100

1892

2415

2210

2100

2298

1900

1722

2326

2117

2110

2715

2109

1903

2742

2532

2265

2448

2003

2001

2330

2125

1985

2162

1800

1572

2224

2109

2004

2143

1813

1768

2236

2112

2326

2622

2119

1879

2668

2448

2397

689

456

Trabeculectomy

1906

1707

1654

1366

1000

975

2567

2338

2226

2484

2100

1907

2892

2715

2688

1981

1654

1603

2187

1988

1870

2110

1812

1581

2262

2046

1816

2016

1755

1445

2120

1833

1686

2416

2102

1862

2531

2322

2212

2827

2412

2200

2916

2700

2553

2766

2400

2116

2889

2667

2579

1827

1589

1444

1919

1607

1430

682

437

Trabeculectomy

1678

1553

1503

833

513

500

2155

1939

1744

2016

1730

1546

2368

2166

2022

2792

2310

2109

2856

2633

2366

2105

1812

1559

2167

1956

1706
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Table 6:-Visual acuity of patients affected and non affected control eyes on presentation, 1 month
after YAG PI and 3 months after YAG PI.
Best Corrected Visual Acuity
Affected Eyes

Control Eyes

On presentation

1 month after PI

3 months after PI

On presentation 1 month after PI

3 months after PI

1/60

3/60

5/60

6/36

6/36

6/36

6/60

6/36p

6/36

6/12

6/12

6/12

6/60

6/36p

6/36p

6/6

6/6

6/6

6/24

6/9

6/9p

6/9p

6/9p

6/9p

6/18

6/9p

6/9p

6/6

6/6

6/6

6/60

6/24

6/18

6/6p

6/6

6/6

FC 4 ft,PRacc

FC 5ft,PRacc

Not attended

6/12

6/12

Not attended

6/18

6/9p

6/9

6/6

6/6

6/6

6/18

6/9

6/9

6/6

6/6

6/6

6/24p

6/9

6/9

6/9

6/9

6/9

6/24

6/6p

6/6p

6/6

6/6

6/6

6/36p

6/18p

6/12

6/6

6/6

6/6

6/18

6/9

6/9

6/9

6/9

6/9

6/24

6/12p

6/12p

6/12

6/12

6/12

6/36

6/18

6/12

6/9

6/9

6/9

NO PL

NO PL

NO PL (Trab)

6/24

6/24

6/24

FCCF,PRacc

FCCF,PRacc

FCCF,PRacc

6/6

6/6

6/6

FCCF,PRacc

FCCF,PRacc

FCCF ,PRacc

6/12

6/12

6/12

6/60

6/36

6/36

6/18

6/18

6/18

6/24

6/12p

6/12p

6/12

6/12

6/12

6/36

6/18

6/12p

6/6

6/6

6/6

6/18

6/9

6/9

6/9

6/9

6/9

6/60

6/36

6/24

6/12

6/12

6/12

5/60

6/36p

6/36

6/9

6/9

6/9

6/36

6/18p

6/18p

6/6

6/6

6/6

6/60

6/24

6/36 after Trab

6/9

6/9

6/9

6/60

6/60

6/60

6/12

6/12

6/12

FC 4 ft,PRacc

FC 5 ft,PRacc

FC 6ft,PRacc

6/18

6/18

6/18

6/24

6/12

6/9

6/6

6/6

6/6

6/36

6/18

6/9p

6/9

6/9

6/9

Discussion
Several factors influenced the effects of a raised IOP on

20

the anterior segment tissues, the most important of which
are the duration, as well as the rate and magnitude of the
increase in IOP. The gradual increase in IOP occurring in
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POAG more easily permits reflex vasomotor adjustments
than the rapid and extreme ocular hypertension associated
with PACG. In the later situation, the bio-chemical
abnormalities that accompany reflex ischemia and
acidosis, or reflex vasodilatation and plasma leakage, may
cause serious and often irreparable damage to cells
exposed to these unfavourable environment. 1 The
resistance of the tissues to these insults also depend on
the viability of the cellular constituents and their innate
capacity for repair. The corneal endothelium is a principal
target for their harmful mechanism. Corneal oedema is a
common clinical manifestation of the raised IOP, although
there is a marked variation in individual response to a given
pressure level. Hence, it presumed that the functional
integrity of the corneal endothelium is better preserved in
some individual than in others.
Our study found reduction of endothelial count following
acute attack of ACG.This had been supported in the
following studies. Zarnowski et al2 examined 159 patients
( 233 eyes ) with glaucoma in medical university of Lubin
in between 2000-2004. They found a significant reduction
in PACG ( 2136±620/ mm2). Kee CW et al3 studied that as
compared to the normal eyes the glaucomatous eyes (
POAG and PACG) and ocular hypertensive eyes showed
a statistically significant decrease of central corneal
endothelial cell density ( p< 0.005) and there was a reverse
correlation between the IOPs and endothelial cell counts.
Setala K et al4 examined 25 patients with unilateral acute
glaucoma. Specular microscopy was performed as soon
as ( average 6-12 hours ) the IOP had been lowered and
cornea had become clear. He showed that high IOP lasting
3 days or more lowered the central endothelial cell density.
The average endothelial cell count in the affected eye was
2161+/-633 cells /mm 2 and in the fellow eye it was
2392±346 cells / mm2 . The mean difference was 9.7%.
The mean IOP in the affected eye was 65.3 mmHg. He
found no correlation between the level of IOP and the
difference in endothelial cell density. In his study,
endothelial cell loss did not correlate to visual acuity. He
reported an average of 5% corneal endothelial cell loss
after surgical iridectomy. Oslen T et al5 studied endothelial
cell count of 23 patients. He compared the eyes with acute
attack with fellow eyes and found that the endothelium of
the affected side showed a mean difference in cell density
of 23.1% , range (4.82-68%, p<0.001) ; but in his study, he
did not mention the length of glaucoma attack. Francis
Bigar et al6 examined 20 patients with acute attack of angle
closure glaucoma by specular microscopy. The mean
endothelial cell density in the affected eye was 1534 and

in the fellow eye 2243 cells / mm2 ( mean decrease 33% ,
p=0.002) .The amount of cell loss correlates with the
duration of the IOP rise. The mean increase in IOP at
admission was 55 (32-70) mmHg. The pressure was
normalized within an average of 47 hours ( 5-192) . The
mean cornea cleared up within 4.8 days (range 2-12 days)
sufficiently so that specular microscopy could be performed
before any surgery. All corneas had a normal thickness
after attack. Tham CC et al7 in an animal model also
showed that the duration of elevated IOP was the most
important factor affecting the endothelial cell count. Sihota
R et al8 in a prospective study showed that angle closure
glaucoma constituted 45.9% of all primary adult glaucomas
and 24.8% of these had acute angle closure glaucoma.
They found that the mean endothelial cell count in eyes
with acute PACG is 1597±653 cells /mm2 and the mean
endothelial cell count in fellow eye is 2388±266 cells /mm2
. The acute PACG patients had significantly lower
endothelial cell count. De Cavallos E et al9compared 44
eyes with acute attack of angle closure glaucoma with
174 control eyes and concluded that endothelial cell count
is statistically lower in the affected eye.
Our study found statistically significant reduction in cell
count both in the affected and control eyes one month
post YAG-PI.Though the cell count does not differ
significantly 3 months after YAG PI as compared to one
month post YAG PI in the affected and control eyes.
Gagnon M M et al 10performed a prospective study to
examine the long term effect of Nd:YAG laser iridotomy on
the corneal endothelium . 31 eyes of 21 patients underwent
complete follower for 1 year. Patients with narrow and
occludable angles or fellow eye of acute angle closure
glaucoma attack were treated with Nd: YAG laser iridotomy.
Endothelial cell count performed before iridotomy and also
1, 3, 6 and 12 months after iridotomy. They found
statistically significant decrease in endothelial cell count
at 1( p=0.036) , 6 ( p=0.004) , 12( p=0.000) months; but
the decrease was not statistically significant at 3 months
( p=0.467) .
Loss of corneal endothelial cells was reported in
association with various types of glaucomas including
POAG. Our study also concluded that a linear positive
correlation exists between duration of attack and loss of
endothelial cells. The mean loss of endothelial cell count
was significant both in affected as well as control eyes
one month post YAG PI. This probably reflects indirect insult
of ongoing intraocular inflammation on the vital layer of
cornea.
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Modified CTR Delivery System
Surya Gupta1

Abstract
Purpose: Design and Use of new CTR injector system. Materials and Method: A CTR injector was designed from
a 14G, 16G and 18G IV catheter. The eye of CTR was threaded with suture 10-0 Nylon. CTR was injected into
the bag through the main phaco port in a folded manner through 2.2 and 2.8 mm incisions. The sutures were removed
only after completion of surgery. Result: The CTR insertion was smooth. Threading allowed slow and guided release
of CTR in the bag and safe recovery if CTR removal was required in case of PCR. No other intra-operative also
complications were noted. Conclusion: New CTR delivery system is easy to make and use; is reproducible and safe
to use. It allows safe and easy removal per-operatively, if need be.
Keywords: Subluxated Cataract, Capsular Tension Ring( CTR), Phacoemulsification.

C

apsular tension rings (CTR) are one of the most
important accessories in the armament of cataract
surgeons to combat subluxated or compromised integrity
of the capsular bag. Almost all cataract surgeons
have used the ring at some point or the other and it
has saved many from sleepless nights.
CTR can be inserted in the eye either manually or
with the help of either disposable or metallic injectors.
One of the problems faced during either manual
insertion or with the help of current injectors is that
the trailing end sometimes get lost in the sulcus and
further complicates a difficult situation. Another important
point is that, when we inject the CTR by the common
current methods, it puts a lot of stress on the remaining
zonules and may further weaken or damage them.
Some have advocated threading one eye of the CTR
segment for easy retrieval if it dislocated posteriorly.
We needed a design which could overcome these
problems, but the delivery system was not only easy
and fast to make, but also cheap. Hence, we designed
this new CTR injection system.

Purpose :
To evaluate a new CTR delivery system

Materials and method:
Conventional CTR was used. Initially, a 10-0 Nylon
suture with straight needle and 16G or 18G IV Catheter

was used to make the delivery system. The needle of
the cannula was passed from the opposite end of the
cannula, through the whole length and brought out
from the other side. Then both the eyes of the CTR
was threaded and again the suture needle was
threaded into the silhouette IV needle and passed
from the tip of the IV cannula and brought out from
the other end. Now we have a CTR with both eyes
threaded and the both the ends of the suture passed
through the IV cannula with free ends coming out
from the hub end of the cannula. Now gently both
ends of the sutures are pulled uniformly and the CTR
is pulled into the cannula tip till only about 1-2mm of
folded CTR remains outside the tip. Care must be
taken not to pull the CTR in very fast or too much or
the folded loop of the CTR might snap and break.
The needle was then inserted in the conventional
manner into the cannula till it lightly pushed the CTR.
Now the foldable CTR delivery system was ready for
use. The CTR was injected similar to injecting a
foldable lens, into the bag. The sutures remained
threaded and were secured to one side of the main
phaco wound. After completion of surgery, a spatula
was inserted through the side port. Both the sutures
were slightly pulled away from the capsular margins
with the spatula, one end was cut outside the wound
and the other end was pulled gently to remove the
sutures from the CTR without damaging the bag or
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Exit of the Sutures from the side of the IV catheter, about 1 cm from
the tip of the catheter.

Threading of the “eyelets” of the CTR with 10-0 Nylon Sutures

Removal of the sutures after completion of the surgery. The sutures
are supported away from the margins of the anterior capsule to avoid
injury, by a spatula.

Pulling 1the CTR inside the IV catheter in a “folded” manner for
“Injectable” insertion in the bag.

be retrieved. Here, both the ends of the suture was
taken out from the cannula tip while the CTR was still
threaded. The suture ends were secured with a knot
a little distally. A 26G needle was taken and the IV
cannula was punctured about 1cm from the tip with
the 26G needle. The tip of the 26G needle was taken
out from the cannula tip. The needle of the suture
was fed into the 26G needle and both ends of the
suture was taken out from the side of the canula in
a rail-road fashion. Then, the sutures were gently
pulled to fold the CTR into the cannula tip as before
and the rest of the surgical steps were repeated as
previously mentioned. In subsequent cases, this
technique was used as it was faster and convenient.

“Injection” of the CTR inside the Bag.

Result :

dislocating the CTR. This method was used in first
three cases.

CTR injection and delivery was smooth and in the
bag. No complications were noted during surgery. In
no case, the CTR was required to be removed. In no
case was there any need to convert to peri-bulbar

In the fourth case, one end of the suture was lost in
the canula before the CTR was injected and could not
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block when the case was started under topical
anaesthesia. No patient complained of any extra
discomfort during insertion of the ring. No difficulty
was noted during phacoemulsification or during insertion
of the lens, with the sutures in situ.

Conclusion :
The modified CTR delivery system was easy to use.
The materials are freely available and the delivery
system is easy to make. It can be pre-prepared
before surgery or during surgery. It can be used through
conventional phaco ports and instruments.

Discussion:
CTR have come to the rescue to many surgeons in
difficult situations to stabilize the capsular bag but they
are not free from complications.1,2,3 CTR being lost in
the sulcus during insertions, can be very difficult and
traumatic to retrieve. Dislocation of CTR during insertion
or during surgery after inadvertent posterior capsular
rent can be nightmare. Stress on the remaining zonules
during insertion in a bag with compromised stability is
also something to worry about with current delivery
methods.1
This new CTR delivery system tries to overcome most
of these complications. The insertion in a folded manner
in the bag ensures equal stress in all quadrants of
the bag without undue stress in any one segment.
This helps in reducing stress in the remaining segments
or in areas with weak zonules. Since both the eyes of
the CTR are threaded, if need be, the CTR can be
removed in a foldable manner by simply pulling the

26

stay sutures and pulling the CTR back into the IV
cannula. The stay sutures also ensure that the ends
of the CTR are always accessible when dislodged out
of the bag or in case of posterior capsular rent, when
they need to be removed. The materials used in this
new delivery system are freely available and the
system is easy and fast to make. Either they can be
prepared beforehand in cases of planned implantation
or they can be prepared per-operatively if bag stability
is noted to be compromised. We recommend this
delivery system to be used in all cases where CTR
implantation is indicated or needed.
This new delivery system is easy to use and requires
minimal learning curve for surgeons who are already
using foldable lens. Its beauty lies in its simplistic
design and the rapidness with which it can be made,
when needed. With further design modification and
refinement, we hope to improve this further and make
phacoemulsification in subluxated cataracts more
comfortable.
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Pituitary macro adenoma presenting as bilateral optic atrophy
Somen Misra1, Kunal Patil1, Neeta Misra1

Abstract
Pituitary tumours, of which prolactinoma is the commonest variety, account for 10-15% of brain tumours. Clinically, they present
as functioning or non-functioning pituitary adenomas. A variety of visual presentations of pituitary adenomas have been reported,
including absence of clinical symptoms or deterioration of visual acuity, visual field affection, and partial or complete ophthalmoplegia.
Although rare, non-secretory pituitary macroadenoma variety of Pituitary tumor can present as Optic atrophy, due to their
pressure effect. We describe a rare case of Pituitary Macroadenoma which presented as bilateral optic atrophy without any other
associated finding. We also explain the immense diagnostic importance of X-ray skull (lateral view) in such patients.
Keywords: Pituitary Macroadenoma, Bilateral Optic atrophy, Xray Lateral view.

P

atients with non-secretory pituitatyMacroadenoma can
present to an Ophthalmologist with just visual
complaints, due to their pressure effect, without any
systemic manifestations. We describe a rare case of
pituitary macroadenoma which presented as bilateral optic
atrophy without any other associated finding. A high index
of suspicion and a simple investigation like X-ray skull
(lateral view) can help in diagnosing the condition.Case
Report

Case Report
A 33 years old female patient presented with gradual
painless progressive diminution of vision in both eyes for

last 3 years. She also complained of dull headache of one
month duration.
There was no history of diplopia, ocular trauma,
galactorrhea, convulsions, head injury, high grade fever in
past, vomiting, meningitis &encephalitis.
General examination was within normal limits.Systemic
examination did not reveal any abnormality.
On local examination, vision in right eye was counting finger
at one foot and in the left eye was counting finger at 5
meters. In both eyes pupils were 4-5mm in size, very
sluggishly reacting to light. Intra Ocular Pressure (I.O.P)
in both eyes was 14.6 mm of Hg.

Figure 1 – Fundus photo of both eyes showing Chalky-white optic disc
1
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Plain X-ray skull (lateral view) revealed widening of the
sellaturcica with erosion of floor and dorsum sellae. There
was no intracranial calcification.
MRI brain (plain and contrast) was done. Postcontrast
coronal (a) and sagittal (b) images of pituitary showed a
large moderately enhancing mass lesion in the sellar and
suprasellar region. Mass was also eroding the dorsum
sellae and extending into the sphenoid sinuses and
compressing cavernous sinuses bilaterally, more on right
side. It was also extending towards the third ventricle
causing compression and displacement. There was also
compression effect on the frontal horn of the right lateral
ventricle.
All the above findings were suggestive of pituitary
macroadenoma.
Plain X-ray skull (lateral view) showing widening of the sellaturcica
with erosion of floor and dorsum sellae.

Fundus examination revealed chalky-white optic disc in
both eyes with well defined disc margins. Rest of the fundus
was normal.Perimetry could not be performed due to poor
vision.Colour vision was defective in both eyes.A diagnosis
of bilateral primary optic atrophy was made.

The patient was referred to Department of Neurosurgery
for further management.

Discussion
Pituitary adenomas are common lesions comprising 10 to
15% of all primary brain tumors.1 Incidental pituitary tumors
are found in approximately 15% of autopsies.2 The majority

MRI brain (plain and contrast). Postcontrast coronal (a) and sagittal (b) images of pituitary showing a large moderately enhancing mass lesion
in the sellar and suprasellar region.
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of these lesions are histologically benign. Clinically, they
present as functioning or non-functioning pituitary
adenomas.
A variety of visual presentations of pituitary adenomas have
been reported, including absence of clinical symptoms or
deterioration of visual acuity, visual field affection, and
partial or complete ophthalmoplegia.3 Visual field defects
caused by pituitary adenomas are unique, with bitemporal
hemianopia being most common, because of the
distribution of visual fibers in the chiasma and their
anatomic proximity to the sellaturcica. The prevalence of
visual field defects in pituitary adenomas varies from 37 to
96% in different studies.4–6 However, other types of defects
may be observed and, in fact, visual field examination may
remain normal in small pituitary adenomas not causing
significant optic compression. 7There can a variety of Visual
field defects and there is a high correlation between the
tumor volume and the severity of Visual field defects.8
Pituitary adenomas are generally slow-growing, benign
neoplasms which can compress the anterior visual
pathway, resulting in loss of vision. Anatomic relationships
suggest that tumor extension 10 mm above the
diaphragmasellae is necessary for the anterior visual
pathway to become compressed. Results from a study by
Ho R-W et al, show that pituitary adenomas larger than 2
cm cause defects in vision while adenomas 2 cm or smaller
do not cause significant visual impairment.9 Optic nerve
changes are common in patients with pituitary adenomas.
Longstanding compression by pituitary macroadenoma
leads to optic atrophy.
Bilateral optic atrophy represents a late stage complication
of Pituitary Macroadenoma. Ignorance, lack of medical
facilities and misdiagnosis by the doctor contribute to the
tumor being detected at a very late stage.
Despite ongoing advances in the medical and
radiotherapeutic management of pituitary tumors, surgical
resection remains the therapy of choice for the vast majority
of these lesions.7 Surgical resection is indicated in cases
with progressive visual field deterioration. Trans-sphenoidal
surgery is performed when adequate resection is possible
while sparing the normal gland. Trans-sphenoidal surgical
resection or craniotomy can decompress the anterior visual
pathway, leading to visual recovery. Visual improvement
occurs in three phases, with the earliest phase of
improvement taking place one week after surgery.10 It has
been postulated that the initial improvement in vision is

the result of recovery of nerve conduction. Later
improvement is thought to be due to remyelination of
decompressed optic pathways.10 Trans-sphenoidal surgery
is the surgical treatment of choice for most pituitary
adenomas because it is minimally invasive and highly
successful.6
This case highlights the fact that a simple investigation –
X-ray skull (lateral view) is of immense diagnostic
importance in patients with unexplained optic atrophy. The
patient remained undiagnosed for many years since this
simple investigation was not done and the tumour reached
massive dimensions. Thus a high index of suspicion is
necessary and X-ray skull (lateral view) is mandatory for
all patients with unexplained visual loss.
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Remedies in their antiquity: a peep into the history
Simantini Bhattacharya1

Abstract
In spite of the progress of modern medicine and technology in India there is still a larger part of our country where the boon could
not have been applied. The immediate ‘Why’ can be answered by the socialist and the economist. These backward regions till
date handle diseases in their own way which more often is a non-scientific one. What they rely on, to get rid of diseases, are
millennia old beliefs and knowledge. And that knowledge part, though shrouded in magic-cum-religious activities, sustains them.
Ocular diseases are not exceptions. Often quack remedies take a leading part. This article wants to rethink these homely treatments
that have been applied to ocular diseases because these ancient methods need a support from modern science and technology.
These so called ‘quack medicines’ need to be explored for any scientific value in it by modern science. Their easy procurement
coupled with scientific base, if any, can serve the mass better.
Keywords: Ocular disease, glaucoma, alternative medicine.
“I protect eyes by not letting them ache and
shed tears – I protect eyes by making them
pure and clear.” - [written / translation by
Amoghavajra]1

T

his sequel to an ancient invocation, though claiming
to cure eyes of cataract1, represents nothing medicinal
but the spirit which had been nourishing the ocular concern.
Worldwide research activities have brought many ancient
medical texts into light. And amongst them ophthalmology
has acquired an esteemed status. Apart from the
Susrutasamhita, the Carakasamhita, treatise of Nagarjuna,
works of Jivaka, Chakradutta et al there are various other
texts which documented ancient Indian endeavour in
ophthalmology.
The
texts
like
Nimitantra,
Astangahrdaysamhita2 have mentioned eye diseases with
their symptoms and respective treatments. The fact which
puts another feather to ancient Indian ophthalmology’s cap,
is that it has, to some substantial extent, influenced and
shaped contemporary Chinese ophthalmology1,2. Through
the spread of Buddhism it reached China and eventually
penetrated into their medical culture and took a leading
role. There is quite a substantial amount of research and
writings of Vijaya Deshpande celebrating this issue.
In all these texts other than the cataract surgery of Susruta,
some anomalies as severe as glaucoma, rheumatism,
‘Gambhirika’3 (the secondary glaucoma due to iritis, uveitis)
to as common as conjunctivitis have been dealt with in

details. Diseases that were described both in Indian and
India influenced Chinese treatise unmistakably present
themselves as serious social concerns as ‘nayanam
pradhanam’3 – eyes are the cardinal issue. Let us now
reconsider their remedial tales.

The Handling:
An ancient Chinese document records the loss of eye sight
due to excessive weeping which can be related to ‘acute
congestive glaucoma’2. Indian examples are also there.
Thus stress and strain were identified by them as cause
of glaucoma. To compare their understanding to modern
time reference can be made of Ludwig Laqueur, who
introduced Physostigmine into the glaucoma treatment,
had also made ‘emotions’ responsible for his glaucomatous
attacks4. Susruta opted for venepuncture, bloodletting to
cure glaucoma2. The knowledge of increased IOP was not
known to Susrut but he had the idea of an excess fluid,
within the eye, which ought to be drained out to get rid of
the disease. So minor to major surgeries were prescribed.
Hence he was in tune with modern ophthalmology 2.
Susrut and some Chinese doctors used to prescribe animal
livers in diet, especially of cow, goat, rabbit etc for obtaining
bright eyesight2. Fishes were been made an essential also.
Interestingly the vitamin A, found in animal livers, is thought
important by modern scientist and men of medicine. This
brightens eye sight and prevents visual deterioration and
diseases like Xerophthalmia2.
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The seed of Cassia tora or Cassia obtusifolia or Cassia
auriculata, an abundantly and largely growing legume, was
used to make ophthalmological drugs in medieval India
and thus also in China2. Medicines from these legumes
were made to brighten the eyesight which had been dimed
due to ill liver, for dilating pupils, relieving red and dry eyes,
to treat purulent ophthalmia and conjunctivitis etc2. Till date
these seeds are thought useful as alternative medicine
and substitute food, though in rural and undeveloped areas.
To treat glaucoma, texts like Nimitantra suggests the use
of milk mixed with medicine2. The uses of ghee (clarified
butter), butter, honey along with distilled water and human
milk are very common prescription in these ancient texts3.
Interestingly clarified butter has an anti-inflammatory3
feature which had been manipulated for eyes. Till date a
kind of homemade collyrium (Kajal), obtained by burning
clarified butter is applied to babies for acquiring bright eye
sight throughout Indian subcontinent. Human milk was
regarded a medicine and an ingredient for preparing ocular
medicines and its substitution was goat milk3. It is till date
used in rural areas. This application, as we know, has a
millennia old history. The ancient doctors did not know that
milk with its immuno-globulins3 can defend infections.
As part of treatment often leeches were applied to suck
impure blood, again in some cases snake-venom and
snake-fat were being used to treat ocular diseases3. We
can put the leech story aside but Snake venom has a
property that breaks blood cells and this very property might

have been manipulated to serve doctors in controlling eye
diseases3. Mustard leaves and mustard oil have also been
considered as good potions for weak eyes.

To Conclude:
As a field of study, medicine in ancient India, was reared
mostly by unscientific principles. Still some approaches,
some treatments, some medicines survived just because
they had won the challenges put before them by the
diseases. These so called ‘quack medicines’ need to be
explored for any scientific value in it by modern science.
Their easy procurement coupled with scientific base, if any,
can serve the mass better.
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