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Abstract

Introduction: Visual outcomes following surgical resection of pituitary adenomas (PA) are generally favorable with early
diagnosis and intervention. However, delayed decompression can result in irreversible visual loss, underscoring the need for prompt
surgery. There is limited data from Tilganga Institute of Ophthalmology (T10) on the demographic characteristics and visual
outcomes of patients with PA. This study aims to describe the demographic profile and ocular manifestations of PA with a focus on
visual symptoms, field defects, and postoperative outcomes.

Materials and Methods: A retrospective longitudinal study conducted at TIO involving 24 patients (48 eyes) who underwent
microscopic endonasal transsphenoidal approach of surgical resection for MRI-confirmed pituitary macroadenomas between April
2015 and March 2018. Visual presentation patterns and outcomes before and after surgery were assessed. Demographic data, clinical
presentation, and visual outcomes were analyzed using IBM SPSS ver. 20 software.

Results: The study included 24 patients (mean age 40.9 + 13.3 years; range 18-79), with a male predominance (13/24, 54.2%). Most
(11/24, 45.8%) presented within 1-6 months of symptom onset, with younger patients presenting earlier (p < 0.002). Blurred vision
was the most common symptom (23/24, 95.8%), while bitemporal hemianopia (13/24, 54.2%) and optic atrophy (36/48,75%) were
the most frequent signs. 29/48 eyes had abnormal color vision, while 16/24 patients had a relative afferent pupillary defect (RAPD).
Postoperatively, visual acuity improved in 25/42 eyes (62.5%), and visual fields improved in 15 patients (62.5%).

Conclusions: Timely diagnosis and surgery can significantly improve visual outcomes in pituitary adenoma patients. This study
highlighted that early surgical intervention of Magnetic Resonance Imaging (MRI)-confirmed macro adenomas improved both visual
acuity and visual fields in nearly 63% of eyes and patients, respectively.
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Introduction

ituitary adenomas, accounting for 10-15% of intracranial ~ due to their anatomical proximity to the optic apparatus.?®

tumours,** are a frequent cause of ocular manifestations These tumors may be asymptomatic or symptomatic in clinical
F=ERe] — presentation.®® Tumors may be classified as secretory or non-
E" -?,.E secretory, with non-secretory adenomas often presenting initially
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anterior visual pathway.? They are further categorized based on
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Visual impairments associated with pituitary adenomas

Nepal. NINS. 2025;22(2):40-46 include: vision loss, visual field defects, abnormal color vision,
Address for correspondence: diplopia and optic atrophy — which is primarily caused by
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visual axis and diplopia.®® Visual field defects are present in
the majority of patients with macroadenomas, with bitemporal
hemianopia being the most common finding.2° The presence of
visual symptoms is one of the primary considerations for tumor
resection and chiasmal decompression.®

Despite these advancements, the variability in outcomes remains
dependent on factors such as preoperative visual status and the
duration of optic nerve compression.'® Preoperative factors
associated with better visual outcomes following decompression
of the anterior visual pathway in patients with pituitary adenoma
include: younger age,”! shorter duration of symptoms,15711
visual acuity > 6/3,712 absence of optic disc pallor,” and the size
of the lesion.*? Early intervention with surgical resection has
demonstrated substantial improvement in visual outcomes, with
over 80% of patients showing recovery in some studies.!

This study examined ocular manifestations of pituitary
adenomas at a single institution, focusing on demographics,
symptoms, and visual outcomes before and after tumor excision
via microscopic, endonasal, transsphenoidal resection. It also
analyzed visual field changes and their correlation with patient
demographics and presentation duration, to find factors
(demographics, pre-operative visual status, presentation
duration, and tumor size) that predict a good visual recovery
post-surgery.

Methods and Materials

This retrospective study involved 24 patients (48
affected eyes) who presented at the Neuro-ophthalmology Unit
of Tilganga Institute of Ophthalmology between April 2015
and March 2018. Ethical approval was given by the Tilganga
Institute of Ophthalmology-Institutional Review Committee
(Ref number: 13/2018).

Case notes of patients with a clinical diagnosis of
pituitary adenoma, confirmed by MRI, and who had surgical
resection of a pituitary tumor over the study period were
identified, reviewed, and included in the study. The exclusion
criteria employed in this study were: patients without a
radiological confirmation of a pituitary tumor, patients with other
causes of brain compression, such as abscesses, hemorrhages,
inflammatory or vascular intracranial lesions, demyelinating
diseases, or infections, and patients with co-existing pituitary
adenomas and ocular conditions affecting visual fields, including
glaucoma, choroiditis, retinitis pigmentosa, optic neuropathies
caused by other brain tumors besides pituitary adenoma, or other
significant ocular pathologies.

Demographic parameters, including age, sex, history
of symptoms, and clinical information (symptoms and
signs), were captured using a predesigned, structured
questionnaire. Pre- and post-operative Best Corrected Visual
Acuity (BCVA) measurements were recorded using a Snellen’s
chart. Visual acuity was categorized as normal (6/5-6/9) or
as impaired according to the World Health Organization's
International Classification of Diseases 10 severity criteria,'® as
follows (Table 1):
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Table 1: Classification of visual acuity.

ShiEy Worse Equal toor
than better than

0 Mild or no visual impairment 6/12 6/18

1 Moderate visual impairment 6/18 6/60

2 Severe visual impairment 6/60 3/60

3 Blindness 3/60 1/60*

4 Blindness 1/60* PL

5 Blindness NPL

9 Undetermined/unspecified --

*Counting fingers (CF) at 1 meter included; Abbreviations:
NPL=No Perception of light; PL=Light perception.

The presence of a relative afferent pupillary defect (RAPD),
diplopia, or cranial nerve palsy was recorded. Optic disc findings
(normal, temporal pallor, swelling, or optic atrophy) were also
noted. Color vision tests using Ishihara’s Color Vision Chart
(14-plate concise edition, 1980), Visual field abnormalities
documented qualitatively using a Humphrey Visual Field
Analyzer (SITA standard protocol) were also recorded and
analyzed.

Data was entered into Microsoft Excel software
(version 2016, Microsoft Corporation, Redmond, Washington)
and verified. The cleaned dataset was then transferred into the
Statistical Package for Social Sciences (SPSS) software (version
20.0; IBM Corp., Armonk, NY, USA) for statistical analyses.
Descriptive statistics were used to summarize demographic and
clinical data, and results were presented in tables and graphs.
For categorical variables, Chi-square tests were applied, and
Fisher’s Exact test was used if the expected count was less than
five. For median comparison of non-normally distributed data of
three categories, the Kruskal-Wallis test was used. Pre- and post-
operative comparisons of categorical data having two categories
were analyzed using McNemar’s test. A p-value < 0.05 was
considered statistically significant.

Results
Demographic characteristics and duration of symptoms

Records of 48 eyes from 24 patients with pituitary adenoma
who underwent microscopic, endonasal, transsphenoidal
resection were analyzed. Among the 24 patients, 18 (75.0%)
had bilateral eye involvement, whereas 6 (25%) had unilateral
eye involvement.  The ages of the participants ranged from
18 to 79 years, with a mean age + SD of 40.9 + 13.3 years.
There was a male predominance, with 13/24 patients (54.2%)
being male. Most patients (11/24, 45.8%) presented within 1 to
6 months of symptom onset (Table 2).




Table 2: Sociodemographic characteristics and duration of
symptoms of participants (N=24).

Characteristics Frequency %
Total 24 100.0
Age, mean + SD 40.9 + 13.3 (18-
79)
Age, years
18-30 6 25.0
31-50 15 62.5
> 50 3 125
Sex
Male 13 54.2
Female 11 45.8
Duration of symptoms
1 to 6 months 11 45.8
> 6 months to 1 year 9 37.5
> 1 year to 2 years 4 16.7
> 2 years 0 0.0

Abbreviations: SD=Standard Deviation, %=Percentage.

The median duration of symptoms was 1.5 (range: 0.5 to 2.5)
months in younger adults, 12 months (range: 2 to 48) in middle-
aged adults, and 15 months (12 to 60) in older patients.
Younger patients presented earlier than older patients (p=0.002,
Table 3).

Table 3: Duration of presentation by age groups (N=24).

Median
Characteristic n Z’fmt.grr? (m?ri nr%ix) Vgl-u .
months
Age groups, years 0.002
Young adults, 18-30 6 1.54 0.5,25
Middle-aged adults, 31-50 15 16.9 2,48
Older adults, > 50 3 29.0 12, 60

Abbreviations: Max=Maximum, Min=Minimum, N=Frequency.

Clinical presentations of the study population

The most common complaint among the patients was a gradual
progressive decrease in vision (23/24, 95.8%). One patient
reported a headache and drooping of the left eyelid, while
diplopia (double vision) was noted in another patient (each
1/24, 4.2%).
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Ocular signs

Before surgery, 16/24 patients (66.7%) had a relative afferent
pupillary defect. This decreased to 7/24 patients (56.3%) after
surgery. This difference of RAPD before and after surgery was
found to be statistically significant (p < 0.021). Before surgery,
29 /48 eyes (60.4%) had abnormal color vision. This decreased
to 21/48 eyes (43.8%) after surgery, which was statistically
significant (p = 0.039). Thirty-six of 48 eyes (75%) had optic
atrophy, whereas 12/48 eyes (25%) were normal, which was
the same after surgery.

Among 36 abnormal optic discs observed, 26/36 eyes
(72%) had partial optic atrophy, while 10/36 eyes (27.84%) had
total optic atrophy, which was slightly different after the surgery,
where 25/36 eyes (69.4%) had partial optic atrophy and 11/36
eyes (30.64%) had total optic atrophy. There was no statistically
significant association between optic disc atrophy before and
after surgery (p = 1.00). Optic disc oedema/papilledema was not
seen in any patient.

Table 4 highlights some visual field defects observed in study
participants and improvements observed in these defects post-
operatively.

Table 4: Visual field defects and improvement in defects post-
operatively among participants (N=24).

Parameter n %
Total 24 100.0
Preoperative visual field defect
Bitemporal hemianopia 13 54.2
Right hemifield defect 1 4.2
Left hemifield defect 2 8.3
Inferior quadrantanopia 3 12.5
Junctional scotoma 2 8.3
Unable to perform due to poor vision 3 12.5
Post-operative changes in visual fields
Improved 15 62.5
Not improved 6 25.0
Worsened 125

There were postoperative improvements observed in visual field
defects in patients, such as bitemporal defects (9/13, 69.2%),
hemifield defects (3/3, 100%), and quadrant defects (2/3,
66.7%). Figures 1 and 2 illustrate a postoperative improvement
in the bitemporal hemianopia in one of the study participants.
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Figure 1: Visual field images of a patient showing bitemporal
hemianopia (left, OS; right, OD) preoperatively

Figure 2: Visual field images showing postoperative improvement
in visual field defects bilaterally (left, OS; right, OD).

The pre- and post-operative BCVA of participants are captured
in Table 5. Thirteen of 48 eyes (27.1%) were moderately
impaired at presentation, while 20 (41.7%) were normal.
Postoperatively, eyes with normal vision increased to 32
(66.7%) (Table 5).

Table 5: Pre-operative and post-operative Best Corrected Visual
Acuity of participants (N=48 eyes)

Pre- Post-
operative operative

Pre-operative BCVA BCVA BCVA

N % N %
Total 48 100.0 48 100.0
Normal (6/6 to 6/12) 20 41.7 32 66.7
Mild visual impairment 1 2.1 2 42
(>6/12 to 6/18)
Moderate visual im 13 27.1 3 6.3
pairment (>6/18 to 6/60)
Severe visual impairment 2 4.2 0 0
(>6/60 to 3/60)
Blindness (>3/60 to 1/60) 3 6.3 4 8.3
Blindness (>1/60 to PL) 6 12.5 4 8.3
Blindness (NPL) 3 6.3 3 6.3

Abbreviations: BCVA=Best Corrected Visual Acuity;
N=Frequency, NPL=No Perception of Light; PL=Perception
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A normal BCVA (6/6 to 6/12) was seen in 20/48 eyes (41.7%)
pre-operatively, and subsequently increased to 32/48 eyes
(66.7%) post-operatively. A statistically significant post-
operative improvement in BCVA was also seen in moderately
impaired, severely impaired, and blind eyes (p < 0.001).

30
25 (62.5%)
25
S, 20
(8]
=
o 13 (32.5%)
o 15
o
o
10
5 2 (5.0%)
0 -
improvement no change worse
Post operaative changes in visual acuity

Figure 3: Post-operative changes in visual acuity of study
participants (N=40 eyes).

A BCVA of 6/6 was recorded in 8 eyes preoperatively. Among
the remaining 40 eyes, BCVA improved in 25 eyes (62 .5%),
worsened in 2 eyes (5.0%), and remained constant in 13/40 eyes
(32.5%). This postoperative improvement was found to be
statistically significant (p < 0.001) (Figure 3).

No significant association was found between improvement of
visual acuity and gender (p=0.374), age (p=0.635), laterality
(p=0.354), and duration of symptoms (p=0.359). There was,
however, a significant association between post-operative visual
acuity and visual field (p=0.006), indicating patients who had
improved vision after the surgery showed significant
improvement in their visual fields as well.




Discussion

Pituitary tumors typically present with clinical
manifestations that fall into two main categories. The first
includes signs and symptoms arising from pituitary gland
dysfunction, such as hormonal imbalances due to excessive
or insufficient hormone production, and the second category
consists of symptoms caused by the tumor’s mechanical
expansion beyond the sella turcica.'* Pituitary adenomas with
suprasellar extension may compress the visual pathway,
especially the optic chiasm, as they grow superiorly, causing
visual impairment and visual field defects.® This study focused
on the visual disturbances associated with pituitary
macroadenomas at Tilganga Institute of Ophthalmology,
before and after microscopic, endonasal, transsphenoidal
resection.

The highlights of this retrospective study are that the
majority (95.8%) of patients presented with a gradual
progressive decrease in vision. Bitemporal hemianopia
(54.2%) and optic atrophy (76.2%) were the most common
clinical signs. Postoperatively, there was an observable
improvement in both visual acuity of eyes (25/40, 62.5%) and
in the visual fields of patients (15/24, 62.5%).

A male preponderance of 54.2% was observed in our
study. This was seen in many other similar studies globally.
L1518 In contrast, some studies found a female predominance
among their participants.>!>?° These observations may be a
result of differences in study designs and may not bear much
significance. We found a mean age of 40.9 + 13.3 years among
our participants. Quite young, our population was similar to that
in another similar Nepalese study.'®

About 46% of patients with pituitary adenoma
presented to the study site within 6 months of symptom onset, and
37.5% between 6 months and a year. This is slightly lower than
in another study, where 51% of the patients were symptomatic
for less than 6 months.?12? Although younger patients presented
earlier than older patients (p < 0.024), our study did not find a
statistically significant association between age at presentation
and visual outcomes after surgery (p = 0.635).

Although studies suggest that a mean age of < 52

years and tumor size were associated with better visual
outcomes.*®2 Our study did not document or assess tumor size,
making it impossible to evaluate its association with visual
outcome.
In this study, only one patient presented with a headache.
Headache patterns vary by tumor type and have been reported
in 33-72% of patients with pituitary adenoma.?? Ogra et al,
however, documented headaches in 15% of patients and
endocrine abnormalities in 21% of patients.'” Headaches are
generally thought to be more common in patients with
prolactinomas and are associated with tumor size, dural stretch,
and the hormonal activity of the tumour.?> However, our study
did not document tumor size or hormonal activity, which
presents a potential area for future research.

Blurred vision was the most common presentation,
occurring in nearly 96% of our participants. This is consistent
with studies by Kiboi et al in Kenya?® and Ogra et al in
Australial’ that similarly reported blurred vision as the most
frequent symptom, in 88% and 39% of their participants,

respectively. The higher percentage in. our study ma
p y g p epaPJ

d be
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attributed to the smaller sample size (24 patients compared to
65 and 103 in studies by Kiboi et al and Ogra et al
respectively). A wide range of visual symptoms has been
documented in the literature, varying from no impairment to
complete blindness.® Visual deficits may include reduced
visual acuity, impaired color vision, ocular movement
abnormalities, and visual field defects—the most prevalent,
with reported rates ranging from 37% to 96% across different
studies. 615

The primary cause of visual impairment is thought to
be due to direct compression of the optic nerve by the tumor,
causing reduced blood supply, leading to optic atrophy.®
Possible mechanisms of axonal damage due to compression
include: direct disruption of axonal conduction, impaired
axoplasmic flow, demyelination resulting in compromised
signal transmission, and ischemia caused by compression or
stretching of the chiasm's blood supply.® In this study, 60.4% of
48 eyes had impaired color vision, 75% had optic atrophy, and
nearly 67% had relative afferent pupillary defect (RAPD).
Optic atrophy manifests clinically as pallor of the disc and is a
manifestation of long-term compression on the optic nerve.'* In
this study, optic atrophy was partial (26/48, 54.2%) or complete
(10/48, 20.8%). Cohen et al, however, reported lower values of
46% of mild disc pallor, 18% diffuse pallor, with only 6%
being completely atrophic.?t Still, lower percentages of optic
atrophy of 29% have been reported in other studies.'*?° This
disparity is attributable to the variable definition of atrophy in
these studies. Appearance of the optic disc may not be a true
reflection of the function, especially when partially
atrophic. It is believed that color vision, rather than optic
atrophy, is a better indicator of chiasmal compression and
recovery following surgery.?! Optic disc oedema/papilledema
was not found in any participants. Similar to another study by
Kim et al, among a Korean population.? This varied from the
study conducted in Nepal by Poudel et al., where papilledema
was seen in 21% of participants.®

Both visual recovery and deterioration have been
reported following surgical excision of pituitary adenomas.* An
improvement in the visual function is believed to occur in three
phases: an initial rapid recovery within minutes to a few days, a
delayed recovery over weeks to months, and a late recovery that
can extend over months to years.>** In this study, visual acuity
improved in 62.5% of 40 eyes in whom the preoperative visual
acuity was worse than 6/6. This improvement was statistically
significant (p < 0.001). This is corroborated by another study
by Poudel et al, in a Nepalese population, which found an
improvement in visual acuity of 60%.%® This improvement was
higher than a Chinese study, by Yu et al, in which about 54%
of 366 eyes experienced an improvement in visual acuity
postoperatively.'® The difference may be due to a lower sample
size in this current study.

The visual recovery observed in this current study is,
however, lower than that of Cohen et al, who reported an
improvement in visual acuity of 79% of eyes in their study.?
Of note is the fact that our study evaluated 42 eyes as opposed
to 100 eyes in Cohen’s study, and the difference in the surgical
technique employed in the two studies (microscopic, sublabial,
transseptal, transsphenoidal decompression in Cohen’s study
versus a microscopic endonasal transsphenoidal resection used
in this study). Further studies may be able to shed light
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on the visual outcomes associated with both techniques and
identify specific underlying factors for the observed difference
in outcomes. Bitemporal hemianopia, the most common visual
field defect described in patients with pituitary adenoma,®** was
present in 54.2% of patients. This is similar to findings in
studies by Cohen et al in the USA (54%),% and Kiboi et al in
Kenya (57%),% but higher than in a study by Ogra et al in an
Australian population (41%).%

Owing to the suprasellar extension, pituitary
macroadenomas can exert pressure on the optic chiasm, leading
to visual impairment, primarily in the form of visual field deficits
such as bitemporal hemianopia.® Initially, the compression
affects the optic chiasm, resulting in visual field loss, and as the
condition progresses, it may impact the macular fibers, leading
to a decline in visual acuity.®

Visual field impairment is a major indication for
surgical excision.! Visual field improvement was observed in
62.5% of the 24 patients in our study, which is higher than in
the aforementioned studies by Poudel et al (Nepal, 57%),*® and
Fredes et al (Chile, 54.2%).% It was, however, significantly
lower than reported in other studies.'™® This discrepancy may
be attributed to differences in study focus. While our study
described visual field defects, some of these studies provided a
more detailed assessment of visual field changes over time.
They also noted that preoperative visual field deficits were more
pronounced in the temporal quadrants and that postoperative
recovery was progressive across all quadrants, continuing for
five years or more. Since our study did not track visual field
changes in this manner, future prospective studies could benefit
from incorporating a similar long-term follow-up approach. In
this study, 25% of the patients did not notice any improvement
in their visual fields, and in 12.5% of them, the visual field
worsened postoperatively. Fredes et al similarly found no
change in visual field in 22.8% of cases, while in 5.8% of
cases, there was an unfavorable outcome in post-operative
visual field.®> Of note is the fact that patients with normal and
improvement were classified together as favorable, and those
with reduced field were classified as unfavourable.® The
limitations of our study include the lack of documentation of
tumor size and endocrine function, as well as the use of a
microscopic surgical approach instead of an endoscopic
approach, which would have provided better visualization and
positively influenced visual outcomes. However, our study
provides a foundational basis for understanding the visual
outcomes of patients with pituitary adenoma who have
undergone surgical resection of pituitary tumors in Nepal.

Conclusion

This study found that the majority of participants presented
with blurred vision and optic atrophy, with bitemporal
hemianopia being the most common clinical sign.
Postoperatively, visual acuity and visual fields improved in the
majority of eyes. These findings suggest the need for timely
diagnosis and surgical intervention to significantly improve
visual outcomes in patients with pituitary adenomas.

—{45}

10.

11.

12.

13.

Nepal Journal of Neuroscience, Volume 22, August 15, 2025

References

Thotakura A, Patibandla M, Panigrahi M, Addagada G.
Predictors of visual outcome with transsphenoidal excision
of pituitary adenomas having suprasellar extension: A
prospective series of 100 cases and brief review of the
literature. Asian J Neurosurg. 2017;12(01):1-5. DOI:
10.4103/1793-5482.149995. PMID: 28413523.

Arafah  BM, Nasrallah MP. Pituitary tumors:
pathophysiology, clinical manifestations and management.
Endocr Relat Cancer. 2001;8(4):287-305. DOI: 10.1677/
erc.0.0080287. PMID: 11733226.

Fredes F, Undurraga G, Rojas P, Constanzo F, Lazcano C,
Pinto J, et al. Visual Outcomes after Endoscopic Pituitary
Surgery in Patients Presenting with Preoperative Visual
Deficits. J Neurol Surg B Skull Base. 2017;78(6):461-5.
DOI: 10.1055/5-0037-1604169. PMID: 29134164.

Layard Horsfall H, Lawrence A, Venkatesh A, Loh RTS,
Jayapalan R, Koulouri O, et al. Reported outcomes
in transsphenoidal surgery for pituitary adenomas: a
systematic review. Pituitary. 2023;26(2):171-81. DOI:
10.1007/s11102-023-01303-w. PMID: 36862265.

Suman AK, Singh S, Gupta S, Jotdar A, Kapoor D.
An ophthalmologic overview of pituitary adenoma. IP
International Journal of Ocular Oncology and Oculoplasty.
2024;10(1):56-62. DOI: 10.18231/j.ij000.2024.012
Jefferis JM, Innes WA, Hickman SJ. The presenting visual
symptoms of optic chiasmal disease. Eur J Ophthalmol.
2023;33(1):9-20. DOI: 10.1177/11206721221125264.
PMID: 36147020.

Kerrison JB, Lynn MJ, Baer CA, Newman SA,
Biousse V, Newman NJ. Stages of improvement in
visual fields after pituitary tumor resection. Am J
Ophthalmol. 2000;130(6):813-20. DOI: 10.1016/s0002-
9394(00)00539-0. PMID: 11124302.

Russ S, Anastasopoulou C, Shafiq I. Pituitary Adenoma.
In: StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2023 [cited 2025 Jun 29]. Available from:
https://www.nchi.nlm.nih.gov/books/NBK554451/
Ennaifer H, Jemel M, Kandar H, Grira W, Kammoun
I, Ben Salem L. Developed diplopia due to a pituitary
macroadenoma during pregnancy. Pan Afr Med J.
2018;29(39). DOI: 10.11604/pam;j.2018.29.39.12706.
PMID: 29875921

Dhasmana R, Nagpal RC, Sharma R, Bansal KK, Bahadur
H. Visual Fields at Presentation and after Trans-sphenoidal
Resection of Pituitary Adenomas. J Ophthalmic Vis Res.
2011;6(3):187-91. PMID: 22454734,

Gnanalingham KK, Bhattacharjee S, Pennington R, Ng
J, Mendoza N. The time course of visual field recovery
following transphenoidal surgery for pituitary adenomas:
predictive factors for a good outcome. J Neurol
Neurosurg Psychiatry. 2005;76(3):415-9. DOI: 10.1136/
jnnp.2004.035576. PMID: 15716538.

Slatkeviciene G, Liutkeviciene R, Glebauskiene B,
Zaliuniene D, Kriauciuniene L, Bernotas G, et al. The
Application of a New Maximum Color Contrast Sensitivity
Test to the Early Prediction of Chiasma Damage in Cases of
Pituitary Adenoma: The Pilot Study. Korean J Ophthalmol.
2016;30(4):295-301. DOI: 10.3341/kjo.2016.30.4.295.
PMID: 27478357.

Organization WH. International Classification of Diseases,
Tenth Revision (ICD-10). Sixth Edition. Vol. 2. Geneva:
World Health Organization; 2019. 275 p.



http://www.ncbi.nlm.nih.gov/books/NBK554451/

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Uy B, Wilson B, Kim WJ, Prashant G, Bergsneider M.
Visual Outcomes After Pituitary Surgery. Neurosurg Clin N
Am. 2019;30(4):483-9. DOI: 10.1016/j.nec.2019.06.002.
PMID: 31471055.

Dekkers OM, de Keizer RJW, Roelfsema F, Vd Klaauw
AA, Honkoop PJ, van Dulken H, et al. Progressive
improvement of impaired visual acuity during the first
year after transsphenoidal surgery for non-functioning
pituitary macroadenoma. Pituitary. 2007;10(1):61-5. DOI:
10.1007/s11102-007-0007-0. PMID: 17318437.

Yu FF, Chen LL, Su YH, Huo LH, Lin XX, Liao RD.
Factors influencing improvement of visual field after
trans-sphenoidal resection of pituitary macroadenomas:
a retrospective cohort study. Int J Ophthalmol.
2015;8(6):1224-8. DOI: 10.3980/j.issn.2222-
3959.2015.06.27. PMID: 26682178.

Ogra S, Nichols AD, Stylli S, Kaye AH, Savino PJ, Danesh-
Meyer H V. Visual acuity and pattern of visual field loss
at presentation in pituitary adenoma. J Clin Neurosci.
2014;21(5):735-40. DOI: 10.1016/j.jocn.2014.01.005.
PMID: 24656736.

Poudel H, Khambu B, Shrestha R, Khadka N, Jha R, Bista
P. Improvement of Vision after Resection of Pituitary
Tumor. Journal of College of Medical Sciences-Nepal.
2019;15(3):167-70. DOI: 10.3126/jcmsn.v15i3.24895.
Regmi D, Thapa A, Kc B, Shakya B. Endoscopic Endonasal
Transsphenoidal Approach to Pituitary Adenoma: A
Multi-disciplinary Approach. J Nepal Health Res Counc.
2017;15(2):174-7. DOI: 10.3126/jnhrc.v15i2.18209.
PMID: 29016590.

Kiboi JG, Kitunguu PK, Musau CK, Mwang’ombe NJ.
Clinical experience and outcome of pituitary surgery in
Kenyan patients at the Kenyatta National Hospital. African
Journal of Neurological Sciences. 2012;31(2):49-60.
Cohen AR, Cooper PR, Kupersmith MJ, Flamm ES,
Ransohoff J. Visual recovery after transsphenoidal removal
of pituitary adenomas. Neurosurgery. 1985;17(3):446-52.
DOI:  10.1227/00006123-198509000-00008.  PMID:
4047355.

Levy MJ, Jager HR, Powell M, Matharu MS, Meeran
K, Goadshy PJ. Pituitary volume and headache: size is
not everything. Arch Neurol. 2004;61(5):721-5. DOI:
10.1001/archneur.61.5.721. PMID: 15148150.

Kim TG, Jin KH, Kang J. Clinical characteristics and
ophthalmologic findings of pituitary adenoma in Korean
patients. Int Ophthalmol. 2019;39(1):21-31. DOI:
10.1007/s10792-017-0778-x. PMID: 29274021.

Nepal Journal of Neuroscience, Volume 22, August 15, 2025

(46—



	Abstract
	Introduction
	Methods and Materials
	Results
	Demographic characteristics and duration of symptoms
	Ocular signs
	Clinical presentations of the study population


	Discussion
	Conclusion
	References

