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INTRODUCTION 

Diagnosis of glaucoma requires a clinical triad, 

elevated intraocular pressure, structural alteration of 

the optic nerve head and visual field defects.
1
 No doubt 

the white on white perimetry is the test of original 

importance but structural changes in optic disc are now 

considered subordinate for glaucoma assessment.
2
 

Several studies have reported that foveal blue and           

blue-yellow color vision defects are present in patients 

with ocular hypertension and glaucoma and these  
 

 

 

deficits appear to be early indicators of glaucomatous 

damage. 
3
. 

 
In the studies of  Drance,  Lakowski et al it 

was demonstrated that patient with ocular hypertension 

who had blue and blue-yellow color deficiencies had a 

much higher incidence of glaucomatous visual field 

loss as compared with normal color vision results.
4
 By 

using special techniques that selectively examine the 

sensitivity of short wavelength sensitive cones, it is 

possible to detect glaucomatous visual field deficits at 

an earlier stage.
5
 

Several studies have shown that short wavelength 

automated perimetry (SWAP) was more sensitive than 

SAP in detecting early glaucomatous defects and it 

have shown greater progression of existing 

glaucomatous defects. 
6 
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ABSTRACT 

Purpose: To compare the sensitivity and specificity 

of short wavelength automated Perimetry (SWAP) 

with standard automated perimetry (SAP) using the 

SITA program to detect early or glaucoma suspect 

patients. Study Design: Cross sectional prospective 

and comperitative study of perimetric diagnostic 

sensitivity and specificity of two perimetric methods 

in early or glaucoma suspect patients. Study 

Duration: June 2010 – May 2012. Materials and 

Methods: Fifty patients with ocular hypertension, 

early glaucoma or suspect patients were enrolled for 

the perimetric tests. After complete ophthalmic 

examination, each patient was tested with the 

standard automated perimetry (SAP), 30-2 thrice 

and then on short wavelength automated perimetry 

(SWAP; 24-2) once. Results: The average MD in 

the SWAP group was significantly higher than in 

the SAP Group (SWAP – 6.55ds SAP- 2.60db  

 

  

P<0.001). A significant difference also existed in 

PSD between the two groups (SWAP: 3.50db, SAP 

2.50db, P<0.001). The test time was longer in the 

SWAP group than in the SAP group (SWAP: 

15min, SAP 13min P<0.001). However the 

sensitivity indices were in normal limits. There were 

significant differences in number of depressed test 

point locations between two tests strategies. The 

number of eyes showing cluster of significantly 

depressed points were more with the SWAP test 

strategy than with SAP. Conclusion: The SITA, 

SWAP identified at least much earlier glaucomatous 

visual field defects than SITA, SAP. The study 

showed that greater MD and PSD with SWAP. 

Keywords: Early glaucoma suspect, short 

wavelength automated perimetry (SWAP), standard 

automated perimetry (SAP), Visual field defects 

Best corrected visual Acuity (BCVA). 

  

 

Original Article 

Objective   
The study was carried out to 

assess the frequency of pain and 

withdrawal movements after 

injection of rocuronium and 

effects of pre-treatment with 

lignocaine.  

Design  
It was a double blind study.  

Place and Duration of Study  
This study was of six months 

duration and was carried out 

from March 2004 to September 

2004 at Combined Military 

Hospital Kharian.  

Patients and Methods  
One hundred and twenty 

unpremedicated patients with 

ASA grade I and II, aged 

between 18-60 years and of both 

sexes were enrolled in the study. 

Patients were randomly divided 

into two groups of 60 patients 

each. After induction of 

anaesthesia with thiopentone,  

patients in group A, received 3 

ml of lignocaine plain while 

those inArticle 
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MATERIALS AND METHODS 

We selected 50 patients with 70 eyes suspected of 

having glaucoma, who met the following criteria.   
 

Inclusion Criteria 

 Best corrected visual acuity of 6/9 or better 

 IOP 21 mmHg 

 Clear ocular media 

 Normal ocular examination except for a 

suspicious optic disc. 

 No systemic, ocular or neurological conditions 

causing visual field defects. 

 Normal visual fields on standard white or 

white perimetry 

 Age range between 25-55 years. 

 

Exclusion Criteria 

 Previous Ocular surgery 

 Media opacity 

 Diabetes Mellitus, Hypertension 

 Uncooperative, mentally retarded or illiterate 

patients 

  Narrow Angle Glaucoma 

 Secondary open angle glaucoma 

 

After consent of every patient and approval of ethical 

committee, the systematic and ocular history was taken. 

Then complete ophthalmic examination was done e.g. 

visual acuity, refraction, slit-lamp examination of 

cornea, lens, anterior chamber, vitreous, fundus and 

motility test. 

We first arranged white on white perimetry and 

entered the patient profile and data. Every patient was 

briefed and instructed on Humphrey visual field 

analyzer, (model 750 i, Carl Ziess Meditec Inc, Dublin, 

CA, USA). The white on white perimetry (SAP) was 

done thrice and the last reading was taken for study. 

After about thirty minutes each patient was instructed 

for blue-yellow perimetry (SWAP) testing and then 

visual field was compared with SAP perimetric results. 

One eye of 10 patients showed significant changes on 

SAP perimetry while other eye was normal. This 

normal eye was supposed to be suspected 

glaucomatous and was taken into consideration for 

study. The other patients showed normal visual fields 

on SAP perimetry and still were suspected to be 

having glaucoma. 

These patients were then prepared for SWAP, 

examination. The “suspected” normal fellow eyes (On 

SAP perimetry) were chosen for analysis. So 30 

patients had both suspected glaucomatous eyes and 20 

patients had one suspected glaucomatous eye. SWAP 

was performed with a Humphrey field analyzer  

 

(HFA11 750 i Humphrey systems Dublin CA) using  

the program 24-2 with full threshold performance. A 

size „V‟ light stimulus was chosen with a 440 nm 

wavelength blue spot projected onto a 530 nm 

wavelength yellow background at a maximal 

brightness of 100 dc/m
2..

 SAP was also performed with 

Humphrey Field Analyzer (HFA-11 750 i), using the 

30 – 2 full field threshold program. A size III stimulus 

was chosen with a maximal intensity of 10,000 asb, a 

duration of 200 ms, which projected onto a 

background bowl illuminated at 31-5 asb. 
For both SWAP and SAP, automated gaze tracking 

system was turned on. During the test, blind spot 

fixation was mentioned not only by the Heijl- krakall 

method but also by an experienced perimetrist. The 

reliability of each visual field test was assessed, as 

fixation losses < 20%), false positive < 20%, false 

negative < 20%. Those exceeding 25% were 

considered unqualified field and were excluded. 

The visual field charts were reviewed for mean 

deviation (MD), pattern standard deviation (PSD), test 

reliability (fixation losses, false positive, false 

negative). 

 

RESULTS  

Table-1 

Six discrimination (50 patients) 

Sr. No Sex No. % Age 

1 Male 40 80% 

2 Female 10 20% 

 

Table-2 

Age (50 patients) 
Sr. No Age Rang (Years ) No. % Age 

1 25 – 30 2 4% 

2 31 – 35 2 4% 

3 36 – 40 6 12% 

4 41 – 45  15 30% 

5 46 – 50  15 30% 

6 51 – 55  10 20% 
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Table-3 

White on white perimetry (70 eyes)  
Sr. No Visual Field  No. Of Eyes % Age 

1 Abnormal 10 14.30% 

2 Normal 60 85.70% 

 

Table-4 

IOP range mmHg (70 eyes) 

 
Sr. No IOP Range in MMHG No. of eyes  % Age 

1 17 – 18 10 14.30% 

2 18.5 – 19 15 21.40% 

3 19.5 – 20 20 28.60% 

4 20.5 – 21 25 35.50% 

 

Table-5 

CD Ratio (70 eyes) 

 
Sr. No CD Ratio Range No. of eyes  % Age 

1 0.4 – 0.5 25 35.71 

2 05. – 0.6 30 42.85 

3 0.6 – 0.7 15 21.43 

 

Table-6 

Visual Acuity (70 eyes) 

 
Sr. No BCVA No. of eyes  % Age 

1 6 / 6 50 71.43 

2 6 / 9 20 28.57 

 

Figure-1 

 

Figure-2 

 
 

Figure-3 

 
 

Figure-4 
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Figure-5 

 

 

Figure-6 
 

 

 

The average MD in the SWAP was 6.50 ± 3.20db and 

in the SAP group was 2.70 ± 1.70db (P<0.001). The 

average PSD in the SWAP group was 3.50 ± 0.30db, 

and was 2.50 ± 0.9db in the SAP group (P<0.001). 

For the reliability analysis, the average fixation loss in 

the SWAP group was 6.50 ± 7.8% and was 6.40 ± 

8.40% in SAP group (P=0.90) the false positive rate 

was 0.70 ± 1.91% in the SWAP group (P=0.07) and 

the false negative rates were 2.15% ± 4.0 and 1.25 % ± 

3.50% respectively (P=0.55). 

Thus our results showed that there were statistically 

significant differences in MD, PSD, and other 

parameters. 

 

DISCUSSION 

The superiority of SWAP in detecting the early or 

suspected glaucoma is well established. 
7
  

According to a study of Jonson et al, blue on yellow 

perimetry can be an early indicator of glaucomatous 

damage and is predictive of impending glaucomatous 

visual field loss as compared to standard perimetry in 

ocular hypertensive patients. 
8
 

In this study we compared all points on printouts of 

both SAP and SWAP. We excluded the eyes which 

SAP fields were abnormal and included the eyes with 

normal SAP results. All normal eye on SAP fields 

showed abnormal fields on SWAP. Thus concluding  

that SWAP detects early glaucoma as compared to 

SAP. These results are comparable to study of Sample 

and Taylor et al. 
9
  

As Compared with previous studies our data also 

showed statistically significant differences in MD and 

PSD between SWAP and SAP.
10

 We enrolled the 

patients between age 25 years to 55 years and with 

Best corrected visual Acuity (BCVA) up to 6/9. This 

reduced the chances of nuclear sclerosis, as it develops 

with increasing age. The progressive yellowness of the 

lens reduces the intensity of the blue light within the 

age.
11 

As we considered the 3
rd

 reading of SAP and it was 4
th
 

on SWAP so learning effect issue was not significant 

for the study. This was in correlation to study of 

Soliman. 
12

 

Although the idea that SWAP can detect early 

glaucomatous changes but diagnostic efficiency 

seemed to be poorer than that of standard automated 

perimetry; as it requires greater cooperation by patients. 

Furthermore the question of variation of test strategy 

24 – 2 (SWAP) to 30 – 2 (SAP) is different in two tests 

that may be affecting study results.  Also stimulus size 

is different in two modes of tests that may also be 

limiting test reliability. So all these limitations in the 

machines are questionable.
13

 Now most of the focus is 

on macular visual field, including central vision, is of 

paramount importance. Even a glaucomatous patient 

can enjoy normal daily activities with the perifoveal 

vision. In a recent study on glaucomatous patients 

assigned the greatest importance to near vision tasks,  
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for example reading, as they use perifoveal vision. 
14, 15

 

The visual field estimation with white on white 

perimetry (SAP) and blue on yellow perimetry SWAP 

show only functional activity. So a structure-function 

relationship of macular visual field sensitivity and the 

ganglion cell complex thickness in glaucoma is studied 

by Jung Hwa Na etc. It was determined that GCC by 

Spectral Domain (SD), OCT showed a statistically 

significant structure-function association with macular 

visual field 
16

.  

So it is clear logically that the best way to evaluate the 

structure-function association in glaucoma is to 

compare local sensitivity to local structure 

measurements.
17

 

In human, loss of ganglion cell and reduced nerve fiber 

thickness also have been observed in the posterior pole 

region of glaucomatous eyes.
18

 

Further readings and studies are required on our own 

population and to set the criteria for SWAP testing. 

 

CONCLUSION 
1. Short wave automatic perimetry is superior in 

detecting the early glaucomatous damage as 

compared to standard automated perimetry. 

2. In patient where SAP fields are normal in the 

presence in strong suspicion, we should proceed 

for SWAP, although this test needs greater 

cooperation from the patient. SWAP is a useful 

addition to an already available arnamentorum to 

detect glaucomatous damage.  

3. Further studies are required to compare these 

two methods of perimetry with same stimulus 

size and intensity are required to support these 

findings.       
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