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Abstract 
Pituitary Macroadenoma, primarily a benign neurological condition initially may present to the Ophthalmologist with loss of 

vision. This cross sectional study in a Tertiary Health Care involved the analysis of the visual profile of 41 radiologically proven 

cases of pituitary macroadenomas. Simple visual function tests such as visual acuity, colour vision and visual field analysis by 

confrontation at the time of presentation followed by automated perimetry can raise a suspicion of pituitary tumours. Early 

detection favours a better visual prognosis. When patients present with relative afferent pupillary defect, optic disc pallor and 

extensive field loss, the visual prognosis is grave. It is important to diagnose pituitary adenomas in the early stages when a high 

index of suspicion can elicit a field defect. The classical field defect that has been described in pituitary tumours causing 

chiasmal compression is bitemporal hemianopia. The visual prognosis is best when the tumours are diagnosed even when they 

start producing a superior quadrantonopia before progressing to the classical bitemporal hemianopia. 
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Introduction 
The pituitary gland is lodged within the sella 

turcica which is a deep depression found on the 

superior surface of the body of sphenoid.1 The pituitary 

gland can be affected by adenomas, Rathke cleft cysts 

and Craniopharyngiomas.2 Pituitary gland can be also 

be affected by inflammations, infections and vascular 

affections such as infarction and apoplexy.2 The 

prevalence of pituitary adenomas amongst all pituitary 

tumours is 16.7%.3 Pituitary tumours are classified as 

micro adenomas (less than 10 mm) and macroadenomas 

(more than 10mm) depending on their size.1 As long as 

the tumours are microadenomas and intrasellar, the 

patient remains asymptomatic. When the size is more 

than 10mm, the diaphragma sella is breached and the 

stretching of pain sensitive fibres in the diaphragma 

sella causes headache.1 Thus, headache in a patient with 

pituitary adenoma signifies suprasellar extension. 

Lateral extension of the tumour would cause invasion 

of the cavernous sinus and oculomotor palsy. A visual 

field defect is caused when the enlarging tumour 

impinges on the overlying optic chiasm or optic nerve.1 

Most of the cases of pituitary adenoma are diagnosed at 

the stage when the tumour produces bitemporal 

hemianopia or when there is gross loss of vision and the 

fundus examination shows optic disc pallor. The fact 

that colour vision, colour desaturation and visual field 

tests aid in the early pituitary adenomas cannot be 

overemphasized. 

 

Materials and Methods 
A retrospective analysis of case records of 41 

radiologically proven cases of pituitary macroadenomas 

from a tertiary care hospital in South India from 2012 to 

2015 was done. Patients above the age of eighty years, 

those with optic neuropathy resulting from other 

disorders such as glaucoma and those with retinal 

disorders such as diabetic and hypertensive retinopathy 

were excluded from the study. The ophthalmological 

assessment including best corrected visual acuity 

(BCVA), colour vision, visual field test by 

confrontation and automated perimetry (Humphrey, 

Dublin, CA, USA) were noted. The Swedish Interactive 

Threshold Algorithm (SITA FAST) or full threshold 

30–2 was the algorithm used in the assessment of 

automated perimetry. Fundus examination was done by 

+ 78 Diopter lens. The presence of relative afferent 

field defect (RAPD) was noted. The findings of 

radioimaging by magnetic resonance imaging (MRI) 

were reviewed. The initial visual presentation were 

correlated with the dimensions of the adenomas in MRI 

Statistical Analysis: The statistical analysis was done 

following compilation of data using SPSS (version 16, 

IBM SPSS statistics). A p value of <0.05 was 

considered significant. 

 

Results 
Total cases in our study were 41 of which 24 

(58.5%) were males and 17 (41.5%) were females 

Table 1.The age at presentation revealed that maximum 

patients were in the age group of 41 to 60 years 

(46.3%). Headache was the commonest presenting 

symptom in 33 patients (80.5%). Blurred vision was the 

presenting symptom in 25 patients (61%). Visual field 

analysis by automated perimetry revealed that 

bitemporal hemianopia was the commonest visual field 
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defect in 21 patients (51.2%). of the 41 patients, 5 of 

them had normal visual fields and 11 had superior 

quadrantanopia. of the 11 of them who had superior 

quadrantanopia, 6 of them had bitemporal superior 

quadrantanopia and 5 had uniocular superior 

quadrantanopia. There were 4 patients with visual 

acuity less than 6/24 with RAPD in their worst affected 

eye Table 2.The impaired colour vision and RAPD was 

more in females which was significant statistically (p < 

0.05) Table 3. 

The maximum diameter of the adenoma for 

patients with normal fields was within 16mm on MRI. 

The corresponding diameter of the macroadenoma for 

patients presenting with superior quadrantanopia was 

between 17 mm and 29 mm. The cases that presented 

with bitemporal hemianopia had corresponding MRI 

dimensions of more than 30 mm, all displacing the 

optic chiasm. The 8 patients who presented with signs 

of oculomotor palsy had extension of the adenoma into 

the cavernous sinus, encasing the internal carotid 

arteries on either side in 3 patients (Knosp grade 4). 

Of the 41 cases of pituitary macroadenomas, 9 

were found to be prolactinomas Table 4. 1 was 

adrenocorticotropic hormone secreting and 1 was 

growth hormone producing. Of the 9 cases of 

prolactinomas, 5 were males and 4 were females. The 

male patients with prolactinomas also had associated 

Hypothyroidism. 2 of the cases of Prolactinoma did not 

undergo surgery as there was significant reduction in 

the size of the tumour and corresponding visual field 

recovery after medical therapy. 26 underwent trans 

sphenoidal excision of the adenoma through the 

transnasal endoscopic route, 2 through the sublabial 

route. Of the 11 patients who had superior 

quadrantanopia, 9 of them had complete recovery of 

fields. The visual field changes of bitemporal 

hemianopia were persistent in various degrees after 

surgery in those patients who had presented with 

RAPD, impaired colour vision and pallor of the disc. 

 

Discussion 
The male preponderance in our study is 

comparable to earlier studies by Fernandez A et al.4 The 

age at presentation is similar to the community based 

study conducted by Fernandes A et al4 and Antii 

Raappana et al5 80% of patients in our study presented 

with headache. Jackson et al6 had reported an incidence 

of 68.8% incidence of headache in a study group of 64 

patients. Headache in pituitary adenomas has been 

attributed to stretching of the duramater and increased 

intra sellar pressure.6 Lateral expansion into cavernous 

sinus also causes headache.7 While 11 of the patients 

had superior quadrantanopia, 21 patients had already 

progressed to bitemporal hemianopia before being 

diagnosed to have pituitary macroadenoma. Chiasmatic 

compression is characterised by bitemporal 

hemianopia8 Bitemporal hemianopia as the commonest 

visual field defect in pituitary adenomas has also been 

reported by Alexander et al9 and Huang WC et al.10 

Huang WC et al had demonstrated a linear relationship 

between visual field defect and chiasmal compression. 

He also concluded that the visual field defects were 

more dense in non secreting adenomas. Lee et al in a 

study of 119 patients, found bitemporal hemianopia was 

more common in patients whose MRI showed a 

displacement of the optic pathway of more than 3 mm 

from the baseline.11 Simple visual function tests like 

finger confrontation tests and colour desaturation at the 

outpatient services can easily elicit a visual field defect. 

Trobe JD et al12 had established that static finger 

counting tests had elicited 42% of chiasmal hemianopic 

defects. He concluded that kinetic and static colour 

confrontation tests were 78.6% sensitive to 

hemianopias. 

The swinging torch light test elicits RAPD and 

signifies optic neuropathy which in these cases is 

compressive. Decreased visual acuity, associated with 

impaired colour vision and RAPD in the worse affected 

eye, temporal pallor of the optic nerve head, all are 

signs of Compressive Optic neuropathy. These signs are 

more common when the chiasm is post fixed.1 MRI of 

the brain is the imaging modality of choice in the 

diagnosis of pituitary tumours. Knosp grading system 

grades the cavernous sinus involvement of the pituitary 

adenomas.13 The magnetizing transfer ratio 

differentiates secretory tumours from non secreting 

tumours.14 Hormonal assay identifies the secretory 

nature of pituitary tumours. Prolactinomas more 

commonly are known to occur in females between 20 – 

50 years.15 In our study, of the 9 patients diagnosed 

with prolactinomas, 5 were males. 

The surgical management of pituitary 

macroadenomas is Resection via the transnasal 

endoscopic sphenoidal route. Ren – Wen Ho reported 

good visual prognosis when adenectomy was performed 

in pituitary adenomas that were less than 20mm in 

diameter.16 

There have been studies that have analysed the 

type of field defects in pituitary adenomas. To the best 

of our knowledge, this is the first study that has 

analysed all the visual signs in pituitary 

macroadenomas. The limitation of our study was that it 

was a retrospective study. A prospective study with 

standardized protocols and comparison of the 

presenting signs with the volumetric 3dimensional 

analysis of pituitary adenomas in MRI would throw 

further light in understanding the presentation and 

progression of these tumours. 
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Table 1: Socio- demographic profile of the subjects 

Variable(Classification of variable) Number Percentage 

Age 

21-40 years 

41- 60 years 

> 60 years 

 

10 

19 

12 

 

24.4 

46.3 

29.3 

Gender  

Male  

Female 

 

24 

17 

 

58.5 

41.5 

 

Table 2: Profile symptoms and signs among the subjects 

Variable Number Percentage  95% C.I 

Headache  33 80.5 68.37% to 92.63% 

Blurred vision 25 61 46.07% to 75.93% 

Visual Acuity in the worse eye 

6/6 – 6/12  

6/18 – 6/24  

6/36 - 6/60  

< 6/60 

 

 

16 

21 

1 

3 

 

 

39 

51.3 

2.4 

7.3 

 

 

24.07% to 53.93% 

36% to 66.6% 

-2.28% to 7.08% 

-0.66% to 15.26% 

Visual fields 

Normal 

Superior Quadrantanopia 

Bi-temporal hemianopia 

Complete visual loss 

 

5 

11 

21 

4 

 

12.2 

26.8 

51.2 

9.8 

 

2.18% to 22.22% 

13.24% to 40.36% 

35.9% to 66.5% 

0.7% to 18.9% 

RAPD 14 34.1 19.59% to 48.61% 

Colour vision affected 15 36.6 21.86% to 51.34% 

Oculomotor palsy 8 19.5 7.37% to 31.63% 

 

Table 3: Association between the signs and symptoms of pituitary adenoma and gender 

Presentation Male 

(out of 24) 

Females 

(out of 17) 

Odds ratio 

(95% C.I of odds ratio) 

Chi –square 

value 

P value 

Headache (M) 20 13 1.54(0.33-7.26) 0.02 0.88 

Blurred vision (M) 15 10 1.67( 0.33 – 4.16) 0.00 1.00 

RAPD (F) 5 9 4.28 ( 1.09 – 16.83) 4.45 0.035 * 

Colour vision affected 

(F) 

5 10 5.43(1.37 – 21.58) 6.04 0.014 * 

Paresis (F) 3 5 2.92 ( 0.59 – 14.41) 0.90 0.34 

(* - Statistically significant) 

 

 
Fig. 1 
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Conclusion 
Headache is the most common presenting symptom 

followed by blurred vision. Pituitary macroadenomas 

are often diagnosed late with the onset of visual loss 

and field defects most frequently bitemporal 

hemianopia. It is very important to diagnose the disease 

at the stage when it produces superior quadrantanopia 

rather than when it progresses to bitemporal 

hemiasnopia. The presence of RAPD, impaired 

coloured vision, temporal pallor of the optic nerve head 

are poor prognostic indicators for visual recovery after 

surgical resection of these macroadenomas. 
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