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The Importance of Visual Field Test in Diagnosing Intracranial Lesion:  

Case Series 

 

Abstract  

Introduction 

The visual field testing helps localize a lesion along the afferent visual pathway, 

defines patterns of vision loss, and quantifies the defect.  

Purpose 

to describe the importance of visual field examination in diagnosing and giving 

proper treatment in intracranial lesions cases. 

Case Report 

Case one, a 41 year old male with a chief complaint of blurred vision on the both 

eyes since 3 months. Presenting visual acuity on the right eye was 0.32 and on the 

left eye was 0.16. The visual field testing showed bitemporal hemianopia. Optical 

coherence tomography (OCT) retinal nerve fiber layer thickness (RNFL) showed 

marked thinning on both eyes. Case two, a 39 year old female with a chief complaint 

of partially blurred vision on right eye since 2 months. Visual acuity on the both 

eyes was 1.0. The visual field testing showed right homonymous quadrantanopia 

superior on the both eyes. OCT RNFL showed normal limit on both eye.  

Result  

The brain CT scan showed isodense mass at suprasellar in case one and infarction 

at left parieto-occipital lobe in case two. Neurosurgeon referral was advised to case 

one and neurologist to case two. 

Conclusion 

Bitemporal hemianopia is common signs in suprasellar mass, whereas hemianopia 

homonymous is signs in occipital lobe ischemic cases. Neuroimaging study is 

mandatory to confirm the topical diagnosis. Complete and serial visual function 

examination are needed in follow up. 

Keywords 

Biemporal hemianopia, homonymous quadrantanopia, suprasellar mass, parieto-

occipital lobe infarction 

 

I. Introduction 

Examination of the visual field is one of the fundamental portions of the afferent 

system evaluation. The visual field testing helps localize a lesion along the afferent 

visual pathway, defines patterns of vision loss, and quantifies the defect, enabling 

measurement of change over time. Variety of visual field test procedures can be 

employed, including confrontation, the Amsler grid, kinetic perimetry, and static 

perimetry. The choice of technique depends on the degree of detail required and the 

patient’s ability to cooperate.1,2 

1 
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Bitemporal hemianopia is the dominant pattern visual field defects caused by 

damage to the optic chiasm, the decussation point of the optic nerve conveying 

visual information from the nasal retina in each eye. The arrangement of visual 

fibers in the chiasm accounts for characteristic defects in the visual fields caused 

by such diverse processes as compression, inflammation, demyelination, ischemia, 

and infiltration. The most common cause of bitemporal hemianopia is compression 

of the chiasm from below by pituitary adenomas. Other pattern of visual field defect 

caused by vascular and neoplastic lesions of the optic tract, optic radiation or 

occipital cortex are contralateral homonymous hemianopia. Because of the 

configuration of the optic radiation, lesions in the parietal lobe can lead to unilateral 

lower visual field loss while lesions in the temporal lobe can lead to unilateral upper 

visual field loss (quadrantanopia).3-5 The aim of this case report is to describe the 

importance of visual field examination in diagnosing and giving proper treatment 

in intracranial lesions cases. 

 

II. Case Report 

Case one, a 41-year-old man came to Neuro-ophthalmology Clinic of Cicendo 

National Eye Hospital on June 10th, 2020 with a chief complaint of gradual blurred 

vision  on both eyes since 3 months prior presentation. There were no symptoms of 

red eye, pain in eye movement, double vision, eye discharge, floaters, photopsia, 

headache, nausea, vomiting, dizziness, weakness on extremity, and fever. There 

was a history of trauma, traffic accident in 2008, the patient was in a coma for six 

days and received surgery on the head. Since the accident, the patient's right eye 

looks deeper. There were no history of hypertension, diabetes mellitus, or other 

systemic diseases. There were no history of stroke, autoimmune disease, tumor, and 

alcohol or drugs consumption. The family history of stroke, autoimmune disease, 

tumor were denied.  

General examination was within normal limit, blood pressure 100/70 mmHg, 

pulse rate 80x/minute, respiration rate 20x/minute, and body temperature 36,8°C. 

Ophthalmic examination showed visual acuity on the right eye was 0.32 with his 

glasses S -1.50 C-1.00 X90, 0.16 with his glasses S-1.00 C-1.50 X 80 on the left 
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eye. Intraocular pressure on both eyes were within normal limit. Primary eye 

position was orthotropia with normal eye movement. Pupil on both eyes were round 

with direct pupillary light reflex on both eye decreased. Posterior segment 

examination on the both eyes showed round optic disc with diffuse pallor. On the 

right eye there was temporal scotoma on amsler grid, decreased color vision 

(demoplate on ishihara plates) and contrast sensitivity (1.25%). On the left eye there 

was temporal scotoma on amsler grid, decreased color vision (demoplate on 

ishihara plates) and contrast sensitivity (5%). Confrontation examination showed 

visual field disturbance in the temporal part of both eyes. Other cranial nerve, 

motoric, and sensoric examination were normal. 

Visual field examination was performed with Humphrey Visual Field Analyzer 

version 3.1. with central 30.2 treshold test by Zeiss. It revealed severe visual field 

defect with temporal hemianopia on right eye and diffuse visual field defect on left 

eye. Peripapillary retinal nerve fiber layer thickness (pRNFL) was assessed by 

Cirrus HD-OCT model 5000 by Zeiss. It revealed thinning on the both eyes. Brain 

CT Scan with contrast showed isodense mass at suprasellar suggestive of 

meningioma and defect at the right frontotemporal lobes caused by previous head 

injury. The patient was diagnosed with bilateral early papil atophy caused by 

compressive lesion due to mass at suprasellar and bitemporal hemianopia caused 

by mass at suprasellar. The patient was referred to the neurosurgery department to 

perform next treatment. 

 

 

 

 

 

 

 

 

Figure 2.1 HVF central 30.2 treshold test on the left eye showed temporal hemianopia 

and diffuse on right eye 
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Figure 2.2 Optic disc OCT showed thinning of RNFL on both eyes 

 

 

 
Figure 2.3 Brain CT-Scan with contrast in (A) axial plane showed isodense 

mass at suprasellar (red arrow) and defect at the right temporal lobe 

caused by previous head injury (blue arrow) (B) sagittal plane 

showed isodense mass located at the sellar (red arrow) and defect 

at the frontal lobe caused by previous head injury (blue arrow) (C) 

coronal plane showed isodense mass (red arrow) and defect at the 

temporal lobe caused by previous head injury (blue arrow) 

A 

C 

B 
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Case two, a 39-year-old woman came to Neuro-ophthalmology Clinic of 

Cicendo National Eye Hospital on June 16th, 2020 with a chief complaint of 

partially blurred vision on right eye since 2 months prior presentation. Blurred 

vision felt suddenly when the patient wakes up. The patient also experienced severe 

headache without nausea, vomiting, and unconscious. There were no symptoms of 

red eye, pain in eye movement, double vision, eye discharge, floaters, photopsia, 

dizziness, weakness on extremity, and fever. There was no history of trauma.  

There was history of uncontrolled hypertension for 20 years in this patient. She 

knew that her blood pressure was always high, but still ignored to take medications. 

The patient has used oral contraception for 19 years. There were no history of 

diabetes mellitus, hypercholesterolemia, stroke, autoimmune disease, tumor, and 

alcohol or drugs consumption.  

Physical examination revealed that patient was compos mentis with blood 

pressure 160/100 mmHg. Other vital signs and general examinations were within 

normal limits. Ophthalmology examinations showed uncorrected visual acuity were 

1.0 on both eyes. Intraocular pressure on both eyes were within normal limit. 

Primary eye position was orthotropia with normal eye movement. Anterior segment 

examination on right eye showed slight ptosis on superior palpebra while other 

examinations were within normal limits with reactive direct and consensual light 

reflexes on both eyes and no signs of relative afferent pupillary defect (RAPD). 

Funduscopic examination on both eyes obtained artery venous ratio of 1:3 on both 

eyes. Color vision, contrast sensitivity, and Amsler’s grid examination were within 

normal limits on both eyes. Confrontation examination showed visual field 

disturbance in the upper right quadrant of both eyes. Other cranial nerve, motoric, 

and sensoric examination were normal. 

Visual field examination was performed with Humphrey Visual Field Analyzer 

version 3.1. with central 30.2 treshold test by Zeiss. It revealed severe visual field 

defect with right quadrantanopia superior on left eye and right eye diffuse. 

Peripapillary retinal nerve fiber layer thickness (pRNFL) was assessed by Cirrus 

HD-OCT model 5000 by Zeiss. It revealed normal limit on the both eyes. 

Laboratory tests showed increase LDL cholesterol. Brain CT Scan with contrast 
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showed infarction at left parieto-occipital lobe. The patient was diagnosed with 

right homonymous quadrantanopia superior caused by cerebral infarct at parieto-

occipital lobe with hypertension. The patient was referred to the neurologist and 

internist to perform next treatment. 

 

 
Figure 2.4 Optic disc OCT showed normal RNFL thickness of both eyes 

 

 
Figure 2.5 HVF central 30.2 treshold test on left eye showed right quadrantanopia 

superior and right eye diffuse  
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Figure 2.6 Brain CT-Scan with contrast showed infarction at left parieto-occipital 

lobe (red arrow) 

 

III. Discussion 

     Visual field examination, including confrontation test, the Amsler grid, kinetic 

perimetry, and static perimetry to obtain patterns of visual field defect. The chiasma 

mostly located directly above sella turcica (85%). Within the chiasm, the fibers 

coming from the nasal retina approximately 53% of total fibers cross to the opposite 

side to join the corresponding contralateral fibers. The result is a temporal visual 

field defect whose border occurs at the vertical meridian a temporal hemianopia. 

Extending caudolaterally from the chiasm, the axons of retinal ganglion cells 

continue as the optic tract. The optic radiations arise from the lateral geniculate 

nucleus, loop through the temporal lobe, and terminate in the primary visual cortex; 

Brodmann area 17. Damage to this temporal lobe portion of these radiations 

typically results in an asymmetric (incongruent) superior homonymous 

quadrantanopia that may be right or left, depending on the side of the lesion (figure 

3.1). In case one showed bitemporal hemianopia. Bitemporal hemianopia is the 
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dominant pattern visual field defects caused by damage to the optic chiasm. 

Chiasmal lesion can be caused by compression, inflammation, demyelination, 

ischemia, and infiltration. In this case, bitemporal hemianopia found in the 

confrontation test and Humprey examination indicates a lesion in the chiasma. 

Although Humphrey's examination showed diffuse visual field defects in the right 

eye, it could be extension from temporal hemianopia, we can suspect the pattern is 

bitemporal hemianopia. The lesion could be in chiasma. Neuroimaging was 

performed to specify the exact location of the lesion. Brain CT Scan with contrast 

showed suprasellar meningioma. 3,6-8 

 

 

Figure 3.1 Visual pathways: correlation of lesion site and field defect8 

          

     Suprasellar meningiomas account for about 10% of all chiasmal tumours and 

most commonly present with symptoms of visual disturbance, reduced visual 
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acuity, loss of colour vision, a visual field deficit and optic disc atrophy are usually 

insidious but progressive. Compression of the afferent visual fibers cause primary 

optic disc atrophy and visual field defect. Optic disc atrophy in intracranial mass is 

caused by direct compression of the axons or by vascular compression and 

subsequent ischemia. The peak incidence is between the ages of 40–55 years. Case 

one reported 41 years old man with 3 months duration of gradual blurred vision, 

loss of colour vision, decrease contrast, temporal hemianopia in confrontation test, 

and optic disc atrophy on both eyes. Case one showed sign and symptoms which 

fulfilled the criteria of chiasmal syndrome. Sheehan et al. reported most patients 

(more than 80%) present with a progressive unilateral or bilateral visual loss, and 

over 90% have objective evidence of decreased visual acuity. 9-11 

     Trauma may play a role in the development of meningiomas, although there is 

still a lack of definite proof of a causal relationship. A multicenter international 

case–control study also suggested an association between head injuries and 

meningioma in men especially in those who had a latency period between 15 years 

and 24 years. Case one has a history of trauma in 2008 (about 12 years ago) and 

received surgery on the head. Brain CT scan also shows defect at the right 

frontotemporal lobes caused by previous trauma. Meningiomas in case one may be 

caused by trauma.12,13 

     Occlusion of the middle cerebral artery (MCA) or posterior cerebral artery 

(PCA) is suggested by the sudden onset of neurologic symptoms in an individual 

with cerebrovascular risk factors such as atrial fibrillation, hypertension, diabetes, 

smoking, hypercholesterolemia, or sleep apnea. Strokes in the PCA distribution are 

the most common cause of occipital lobe hemianopia in adults. Lesions involving 

the striate cortex superior or inferior to the calcarine sulcus may result in inferior or 

superior quadrantanopia, respectively (Figure 3.2). In case two, the patient had a 

history of chronic and uncontrolled hypertension which was a risk factor for stroke. 

Patient only had visual field disorders without visual acuity and color vision 

decrease. Examination of confrontation found disturbances in the visual field in the 

upper right quadrant. Examination of Humphrey showed right quadrantanopia 

superior on left eye and diffuse on right eye, it could be extension from right 
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quadrantanopia superior, so we can suspect the pattern is right homonymous 

quadrantanopia superior. The lesion could be in retrochiasmal sinistra. 

Neuroimaging was performed to specify the exact location of the lesion. Brain CT 

Scan with contrast showed infarction at left parieto-occipital lobe. Deng et al. 

demonstrated that 54% of the patients with VFI after stroke had a lesion area in the 

occipital lobe, 33% in the optic radiations, and 5% with multiple pathway segment 

involvement.14-16 

 

 
Figure 3.2 Striate cortex infarction. Two patients with striate cortex infarcts of the cuneus 

(blue arrow in C) and lingual cortex ( red arrow in F ) causing inferior (blue 

star in A and B) and superior ( red star in D and E ) quadrantanopsia14 

 

     The prognosis of quo ad vitam and sanationam is depending on the etiology. 

Therefore the prognosis of quo ad vitam and sanationam in both cases was dubia. 

Danesh-Meyer et al. reported that long term visual recovery after surgical 

decompression of sellar lesion can be predicted by the preoperative OCT RNFL, in 

which patients with normal RNFL thickness show an increased propensity for 

visual recovery. The degree of optic atrophy, severity of visual field defect and the 

size of the tumor are the significant factors related to visual recovery in patients 

with chiasmal compression. In patient one, the duration of symptoms has been 

experienced for 3 months, with both eyes have decrease visual acuity, optic atrophy 

on the both eyes, marked thinning on peripapillary RNFL on both eyes and large 
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tumor size on head CT scan imaging. The visual prognosis of this patient is dubia 

ad malam considering these clinical findings. Patient two had 2 months duration of 

symptoms, visual acuity, color perception, contrast sensitivity, and peripapillary 

RNFL on both eyes are normal limit, infarct on head CT scan imaging. The visual 

prognosis of the patient is dubia ad malam considering these clinical findings.10,16,17 

 

IV. Conclusion 

Ophthalmologist may be the first physician to encounter a patient with clinical 

manifestations of suprasellar mass and occipital stroke. The visual field testing 

helps localize a lesion. Progressive vision loss and visual field defect are the most 

common chief complaint. Optic nerve atrophy and temporal hemianopia are 

common signs in suprasellar mass. They are caused by the compression at the 

region of optic chiasm which lies in this anatomical region of suprasellar mass. 

Whereas in occipital lobe ischemic cases, hemianopia with visual function and 

ONH can be normal. Neuroimaging study is mandatory to confirm the topical 

diagnosis. Consultation to a Neurosurgeon is needed for surgical intervention and 

further treatment for mass cases and to neurologists for ischemic cases. Complete 

and serial visual function examination including Humphrey visual field 

examination and OCT of peripapillary RNFL are needed pre and post operatively 

to compare visual function before and after intervention. 

  



12 
 

Reference 

 

1. Cantor LB, Rapuano CJ, Cioffi GA. The Patient With Decreased Vision: 

Classification and Management. In: Neuro-Ophthalmology. San Fransisco. 

American Academy Ophthalmology. 2016. 109, 150-154p. 

2. Miller NR, Subramanian PS, Patel VR. Topical Diagnosis of Optic 

Chiasmal and Retrochiasmal Lesions. In: Walsh and Hoyt’s Clinical Neuro-

Ophthalmology The Essentials. Third Edition. Philadelphia. Wolters 

Kluwer. 2016. 12, 380-387p. 

3. Trobe JD. The neurology of vision. Oxford ; New York: Oxford University 

Press; 2001. 451 p. 

4. Salmon JF. Neuro-ophthalmology. In: Kanski’s Clinical Ophthalmology : 

A Systematic Approach. Ninth Edition. United Kingdom. Elsevier. 2020. 

786-795p. 

5. Crossman AR, Neary D. Visual system. In: Neuroanatomy: An Illustrated 

Colour Text. Sixth Edition. United Kingdom. Elsevier. 2020. 150-153p. 

6. Rubin RM, Sadun AA, Piva AP. Lesion of the Optic Chiasm, Parasellar 

Region, and Pituitary Fossa. In: Ophthalmology Fifth Edition. Philadelphia. 

Elsevier Inc; 2019. 909-917p. 

7. Corbett JJ, Chen J. The Visual System. In: Fundamental Neuroscience for 

Basic and Clinical Applications. Fifth Edition. Chapter 20. Philadelphia. 

Elsevier. 2018. 286-305p. 

8. Liu GT, Vole NJ, Galetta SL. Visual Loss: Overview, Visual Field Testing, 

and Topical Diagnosis. In: Liu, Volpe, and Galetta’s Neuro-

Ophthalmology. Third Edition. Philadelphia. Elsevier. 2019. 39-52p. 

9. Sheehan J.P., Starke R.M., Kano H., Kaufmann A.M., Mathieu D., Zeiler 

F.A., et al: Gamma Knife radiosurgery for sellar and parasellar 

meningiomas: a multicenter study. J Neurosurg 2014; 120: 268-1277 p. 

10. Zhang J, Xu S, Liu Q, Li X, Jia D, Li G. Intrasellar and Suprasellar 

Schwannoma Misdiagnosed as Pituitary Macroadenoma: A Case Report 

and Review of the Literature. World Neurosurgery. 2016; 96: 612 p. 

11. Giustina A, Frara S, Spina A, Mortini P. The Hypothalamus. In: The 

Pituitary. Fourth Edition. United States. Elsevier. 2017;9, 291-327 p. 

12. Almefty R, Haddad GF, Al-Mefty O. Meningiomas. In : Youmans and 

Winn Neurological Surgery. Seventh Edition. Philadelphia. Elsevier inc. 

2017. 1107-1132p. 

13. Kuan AI, Chen YT, Teng CJ, Wang SJ, Chen MT. Risk of meningioma in 

patients with head injury: A nationwide population-based study. Journal of 

the Chinese Medical Association. 2014;77(9):457-462p. 

14. Tantiwongkosi B, Salamon N. Imaging of Retrochiasmal and Higher 

Cortical Visual Disorders. In: Neuroimaging Clinics of North America. 

2015. 25(3): 411-424p. 

15. Pula JH, Yuen CA. Eyes and stroke: the visual aspects of cerebrovascular 

disease. Stroke Vasc Neurol. 2017;2(4):210-220p.  

12 

https://www.clinicalkey.com/#!/browse/book/3-s2.0-C20140037185
https://www.clinicalkey.com/#!/browse/book/3-s2.0-C20140037185
https://www.clinicalkey.com/#!/search/Liu%20Grant%20T./%7B%22type%22:%22author%22%7D
https://www.clinicalkey.com/#!/search/Volpe%20Nicholas%20J./%7B%22type%22:%22author%22%7D
https://www.clinicalkey.com/#!/search/Galetta%20Steven%20L./%7B%22type%22:%22author%22%7D
https://www.clinicalkey.com/#!/browse/book/3-s2.0-C20130128309
https://www.clinicalkey.com/#!/browse/book/3-s2.0-C20130128309
https://www.clinicalkey.com/#!/search/Zhang%20Jinsen/%7B%22type%22:%22author%22%7D
https://www.clinicalkey.com/#!/search/Xu%20Shugang/%7B%22type%22:%22author%22%7D
https://www.clinicalkey.com/#!/search/Liu%20Qinglin/%7B%22type%22:%22author%22%7D
https://www.clinicalkey.com/#!/search/Li%20Xueen/%7B%22type%22:%22author%22%7D
https://www.clinicalkey.com/#!/search/Jia%20Deze/%7B%22type%22:%22author%22%7D
https://www.clinicalkey.com/#!/search/Li%20Gang/%7B%22type%22:%22author%22%7D
https://www.clinicalkey.com/#!/search/Giustina%20Andrea/%7B%22type%22:%22author%22%7D
https://www.clinicalkey.com/#!/search/Frara%20Stefano/%7B%22type%22:%22author%22%7D
https://www.clinicalkey.com/#!/search/Spina%20Alfio/%7B%22type%22:%22author%22%7D
https://www.clinicalkey.com/#!/search/Mortini%20Pietro/%7B%22type%22:%22author%22%7D
https://www.clinicalkey.com/#!/browse/book/3-s2.0-C20150004725
https://www.clinicalkey.com/#!/browse/book/3-s2.0-C20150004725
https://www.clinicalkey.com/#!/search/Almefty%20Rami/%7B%22type%22:%22author%22%7D
https://www.clinicalkey.com/#!/search/Haddad%20Georges%20F./%7B%22type%22:%22author%22%7D
https://www.clinicalkey.com/#!/search/Al-Mefty%20Ossama/%7B%22type%22:%22author%22%7D
https://www.clinicalkey.com/#!/browse/book/3-s2.0-C20121071160
https://www.clinicalkey.com/#!/browse/book/3-s2.0-C20121071160
https://www.sciencedirect.com/science/article/pii/S1726490114001440#!
https://www.sciencedirect.com/science/article/pii/S1726490114001440#!
https://www.sciencedirect.com/science/article/pii/S1726490114001440#!
https://www.sciencedirect.com/science/article/pii/S1726490114001440#!
https://www.sciencedirect.com/science/article/pii/S1726490114001440#!
https://www.sciencedirect.com/science/journal/17264901
https://www.sciencedirect.com/science/journal/17264901
https://www.sciencedirect.com/science/journal/17264901/77/9
https://www.clinicalkey.com/#!/search/Tantiwongkosi%20Bundhit/%7B%22type%22:%22author%22%7D
https://www.clinicalkey.com/#!/search/Salamon%20Noriko/%7B%22type%22:%22author%22%7D


13 
 

16. Deng YM, Chen DD, Wang LY, et al. Visual field impairment predicts 

recurrent stroke after acute posterior circulation stroke and transient 

ischemic attack. CNS Neurosci Ther. 2018;24(2):154-161p. 

17. Danesh-Meyer H V., Wong A, Papchenko T, Matheos K, Stylli S, Nichols 

A, et al. Optical coherence tomography predicts visual outcome for pituitary 

tumors. J Clin Neurosci. 2015;22(7):1098–1104p. 

 


