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Objective: to analyze the characteristics of compressive optic neuropathy
depending on the anatomical position of the optic chiasm.

Materials and methods: The study was conducted at the A.P. Romodanov
Institute of Neurosurgery of the National Academy of Medical Sciences of
Ukraine between 2018 and 2024, within the Departments of Endonasal Skull
Base Neurosurgery and Neuro-ophthalmology. We retrospectively analyzed data
from a consecutive surgical series involving 212 patients (424 eyes) diagnosed
with pituitary adenoma (PA) and compressive optic neuropathy manifested by
decreased visual acuity and/or visual field defects. The cohort included 116
women (54.7%) and 96 men (45.3%) aged 18 to 76 years (mean age 52.3 £
11.8 years). Based on the direction of PA growth and the anatomical position
of the optic chiasm, patients were classified into three groups:

Group I - anterior growth and/or posterior chiasmal position (34 patients,
16.1%; 68 eyes); Group II - suprasellar growth and/or central chiasmal position
(147 patients, 69.3%; 294 eyes); Group III - posterior growth and/or anterior
chiasmal position (31 patients, 14.6%; 62 eyes).

Results: No statistically significant difference in mean age was observed among
the groups (p > 0.05). The mean duration of visual impairment was (14.8 + 3.9)
months in Group I, (8.80 £ 0.95) months in Group II, and (9.1 £ 2.5) months
in Group III (p > 0.05). Mean visual acuity was 0.60 + 0.05, 0.60 + 0.03, and
0.60 = 0.04, respectively (p > 0.05). Mean cumulative loss of light sensitivity
was (10.39 £+ 0.80) dB, (11.2 £ 0.3) dB, and (10.25 + 0.80) dB in Groups I, II,
and III, respectively (p > 0.05). The mean tumor volume of PA was significantly
larger in Groups I ((20.4 £ 6.7) cm3) and III ((24.9 £ 5.9) cm3) compared to
Group II ((9.02 £ 0.59) cm3) (p < 0.05).

Regarding visual field patterns: posterior chiasmal position was associated
with superior temporal quadrantanopia (32.4%), central chiasmal position with
temporal hemianopia and central scotoma (30.6%), anterior chiasmal position
with homonymous hemianopia (35.5%).

Conclusions. In patients with pituitary macroadenomas, visual disturbances
may be delayed or absent when the chiasm is located in anterior or posterior
positions. This is likely due to reduced compressive impact on the opto-chiasmal
complex in these anatomical configurations.
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compressive optic neuropathy

Introduction

over the dorsum sellae. In the posterior variant, the

The topographic anatomy of the optic chiasm in
relation to adjacent structures is highly variable, which
significantly influences the clinical course of lesions in
the chiasmal-sellar region (CSR). The position of the
optic chiasm relative to the sella turcica is determined
by the length of the intracranial segment of the optic
nerves (ON) and plays a crucial role in the manifestation
of visual disturbances.

Depending on the length of the intracranial portion
of the ON, several variants of chiasm positioning are
distinguished: normal, prefixed, and postfixed (Fig. 1).

In the anterior variant, the ONs are “short,” and
the chiasm is displaced anteriorly toward the chiasmatic
groove, positioned over the planum sphenoidale. In the
central variant, the posterior edge of the chiasm lies
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ONs are “long,” and the chiasm is displaced posteriorly,
partially located behind the dorsum sellae. According to
the literature, the central chiasm position is observed
in 70-80% of cases, anterior in 9-15%, and posterior
in 11-15% [1-6].

The most common cause of primary benign
intracranial tumors in the CSR leading to compression of
the opto-chiasmatic complex (OCC) is a pituitary adenoma
(PA) [7,8]. According to the current WHO classification,
PAs are defined as PitNETs (pituitary neuroendocrine
tumors arising from epithelial cells of the anterior pituitary
lobe—adenohypophysis) [9]. Various authors report that
PAs account for 10-25% of all intracranial mass lesions,
and according to autopsy studies, the prevalence ranges
from 14.4% to 16.9% [10-14].

This work is licensed under a Creative Commons Attribution 4.0 International License
(53 https://creativecommons.org/licenses/by/4.0/

http://theunj.org



Ukrainian Neurosurgical Journal. Vol. 31, N3, 2025

In hormonally active PAs, hormone hypersecretion
leads to severe clinical diseases and syndromes
(acromegaly, Cushing's disease, hyperprolactinemia),
allowing diagnosis at the microadenoma stage (<10 mm).
In contrast, hormonally inactive PAs (HIPAs) may remain
clinically silent until they grow into macroadenomas
(>10 mm) and cause chiasmal compression. In cases
of anterior or posterior chiasmal positions, the onset
of clinical symptoms may be delayed due to the unique
pattern of tumor extension [15].

Preoperative assessment of chiasm positioning
is crucial for neurosurgeons in surgical planning,
particularly for determining the optimal timing and
strategy of intervention.

However, the specific features of compressive
optic neuropathy depending on chiasm position remain
insufficiently explored.

Objective: to analyze the characteristics of
compressive optic neuropathy in relation to different
variants of optic chiasm positioning.

Materials and methods

Study participants

The study was conducted at the Romodanov Institute
of Neurosurgery of the National Academy of Medical
Sciences of Ukraine between 2018 and 2024, based on the
Departments of Endonasal Skull Base Neurosurgery and
the Neuro-ophthalmology Group. A consecutive surgical

23

Fig. 1. Schematic illustration of the sella turcica
and optic chiasm in sagittal (A, C, E) and axial (B,
D, F) planes, showing anterior (A, B), central (C, D),
and posterior (E, F) positioning

series of 212 patients (424 eyes) with pituitary adenomas
(PAs) and compressive optic neuropathy associated with
decreased visual acuity and/or visual field defects was
analyzed. Of the patients, 116 (54.7%) were female and
96 (45.3%) were male. The age of participants ranged
from 18 to 76 years, with a mean age of 52.3 + 11.8 years.

Inclusion criteria:

- presence of visual disturbances (reduced visual
acuity and/or visual field defects);

- surgical decompression of the OCC via endoscopic
tumor resection (either total or subtotal resection).

Exclusion criteria:

- cases of tumor regrowth;

- evidence of intracranial hypertension or comorbid
ophthalmological disorders;

- prior radiotherapy or radiosurgery;

- parasellar tumor extension;

- pituitary apoplexy.

Group characteristics

Based on the direction of PA extension and the
position of the optic chiasm, the 212 patients were
divided into three groups: Group I - anterior tumor
growth and/or posterior chiasmal position (34 patients
[16.1%], 68 eyes); Group II - suprasellar tumor growth
and/or central chiasmal position (147 patients [69.3%],
294 eyes); Group III - retrosellar tumor growth and/or
anterior chiasmal position (31 patients [14.6%], 62 eyes).

The variants of PA extension in relation to chiasmal
positioning are illustrated in Fig. 2—-4.

This article contains some figures that are displayed in color online but in black and white in the print edition.
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Fig. 2. Patient P., 64 years old, HIPA with suprasellar extension, central chiasmal position.
Brain MRI: A - coronal projection; B - sagittal projection

Fig. 3. Patient B., 58 years old, HIPA with retrosellar extension, anterior chiasmal
position. Brain MRI: A - sagittal projection; B - coronal projection

Fig. 4. Patient M., 54 years old, HIPA with antesellar extension, posterior chiasmal
position. Brain MRI: A - sagittal projection; B - coronal projection
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Study design

All patients underwent a comprehensive clinical-
neurological and ophthalmological evaluation,
complemented by neuroimaging techniques.

The ophthalmological examination included visual
acuity testing with optimal correction (visometry),
slit-lamp biomicroscopy, tonometry, automated static
perimetry, and ophthalmoscopy. Additionally, direct
and consensual pupillary light reflexes were assessed,
as well as pupil width and symmetry. Visual acuity was
graded as follows: 1 - normal (1.0); 2 - mild reduction
(0.7-0.9); 3 - moderate (0.4-0.6); 4 - severe (0.1-0.3);
5 - profound (<0.1); 6 - blindness (0).

Automated static perimetry (“Centerfield 27,
Germany) was used to determine the localization of
defects and to calculate the perimetric index of mean
defect (MD), reflecting cumulative light sensitivity loss.
Visual field loss severity based on MD was classified as:
0 - normal visual field; 1 — mild sensitivity loss (MD -2...
to -4 dB); 2 - moderate (MD -4... to -12 dB); 3 - severe
(MD -12... to -20 dB); 4 - profound (MD > -20 dB).

The severity of chiasmal syndrome (CS) was
assessed considering both visual acuity and visual field
loss (according to MD indicator) in both eyes: mild CS:
visual acuity 1.0 in both eyes, MD up to -4 dB; moderate
CS: visual acuity >0.1 in both eyes, MD -4... to -12 dB;
severe CS: visual acuity <0.1 in at least one eye, MD >
-12 dB in at least one eye.

Chiasmal syndrome was considered symmetric when
differences in visual acuity and the average total loss
of photosensitivity between both eyes fell within the
same stage. It was considered asymmetric if there was
a one-stage difference, and markedly asymmetric if the
difference was two stages or more.

Neuroimaging methods were used to determine the
localization, extent, and size of the CSR, the presence
of hemorrhagic or cystic components, lateralization, the
relationship with adjacent structures, and the chiasmal
configuration (confirmed intraoperatively).

In cases of significant PA extension, the classification
by G. Yasargil was applied to analyze the tumor growth
pattern. Suprasellar extension is characterized by
upward growth leading to compression of the OCC;
parasellar extension occurs laterally toward the
cavernous sinus; infrasellar growth extends into the
sphenoid sinus; antesellar and retrosellar extensions
indicate growth anterior and posterior to the sella turcica,
respectively. Diffuse growth is defined by multidirectional
tumor extension [16].

Following the measurement of the neoplasm in three
orthogonal planes, the tumor volume was estimated
using the principle developed by mathematician B.
Cavalieri, and calculated according to the following
formula [17]:

Volume (cm3) = (4/3) & x (a/2) x (b/2) x (c/2)

where a represents the width in the coronal plane,
b - the height in the coronal plane, and c - the length
in the sagittal plane.

The study was conducted in accordance with
the principles of bioethics and the provisions of the
Declaration of Helsinki on human rights. Ethical
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approval was obtained from the Ethics Committee of the
Romodanov Institute of Neurosurgery of the National
Academy of Medical Sciences of Ukraine (Minutes No. 5
dated December 13, 2019). All patients were informed
about the specifics of the diagnostic and therapeutic
procedures and provided written informed consent.

Statistical analysis

The collected data were entered into Microsoft
Excel and analyzed using “"SPSS Statistics version 30",
The results are presented as the arithmetic mean with
standard deviation (M £ SD). To determine the statistical
significance (p) of differences between independent
groups, the Student's t-test for related samples was
applied. A p-value of <0.05 was considered statistically
significant. To assess the distribution of categorical
variables, Pearson’s chi-square (x2) test was used; in
cases with small sample sizes, Fisher’s exact test was
applied.

Results

All tumors demonstrated growth directed toward
the OCC, resulting in compression of the anterior
visual pathway and subsequent visual disturbances
(reduced visual acuity and/or visual field defects), which
predominated in the clinical picture of most patients.
The duration of visual symptoms ranged from 2 weeks
to 6 years, with the decline in vision being progressive
in nature. A total of 25 patients (11.8%) did not report
any vision-related complaints; however, changes in
visual acuity and/or visual field defects were detected
during ophthalmological examination. Distribution by
hormonal activity was as follows: HIPAs were diagnosed
in 177 patients (83.5%), prolactinomas in 20 (9.5%),
somatotropinomas in 13 (6.1%), and corticotropinomas
in 2 (0.9%).

Visual acuity in Group I was distributed as follows:
1.0 - 22 eyes (32.4%), 0.7-0.9 - 15 eyes (22.1%),
0.4-0.6 - 12 eyes (17.6%), 0.1-0.3 - 9 eyes (13.2%)
<0.1 - 10 eyes (14.7%). Visual field defects included:
superior temporal quadrantanopia - 22 eyes (32.4%),
partial temporal hemianopia - 10 eyes (14.7%), complete
temporal hemianopia - 8 eyes (11.7%), temporal
hemianopia with central scotoma - 15 eyes (22.1%),
central scotoma with temporal deviation - 1 eye (1.5%),
residual nasal visual field - 6 eyes (8.8%), undetectable
visual field - 4 eyes (5.9%), no changes - 2 eyes (2.9%).
Primary descending optic atrophy (OA) was observed
in 18 patients (52.9%), including bilateral involvement
in 13 patients (26 eyes) and unilateral in 5 patients (5
eyes). Based on the analysis of visual acuity and visual
field parameters in both eyes, asymmetric chiasmal
syndrome (CS) was found in 14 patients (41.2%),
markedly asymmetric in 12 (35.3%), and symmetric in
8 (23.5%). CS severity distribution in Group I: mild - 3
patients (8.8%), moderate - 15 patients (44.1%), severe
- 16 patients (47.1%).

Visual acuity in Group II (147 patients, 294 eyes)
was distributed as follows: 1.0 - 81 eyes (27.5%), 0.7-0.9
- 49 eyes (16.7%), 0.4-0.6 - 70 eyes (23.8%), 0.1-0.3
- 69 eyes (23.5%), <0.1 - 25 eyes (8.5%). Visual field
defects included: superior temporal quadrantanopia -
4 eyes (1.4%), partial temporal hemianopia - 45 eyes
(15.3%), complete temporal hemianopia - 71 eyes
(24.1%), temporal hemianopia with central scotoma - 90
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eyes (30.6%), central scotoma with temporal deviation
- 63 eyes (21.4%), residual nasal visual field - 15 eyes
(5.1%), undetectable visual field - 1 eye (0.4%), no
changes - 5 eyes (1.7%). Optic atrophy was confirmed
in 105 patients (71.4%), with bilateral involvement in
72 patients (144 eyes) and unilateral in 33 (33 eyes).
Symmetric CS was observed in 63 patients (42.9%),
compared to asymmetric in 39 (26.5%) and markedly
asymmetric in 45 (30.6%). CS severity distribution: mild
- 7 patients (4.8%), moderate - 66 patients (44.9%),
severe - 74 patients (50.3%).

Visual acuity in Group III (31 patients, 62 eyes) was
distributed as follows: 1.0 - 17 eyes (27.4%), 0.7-0.9 - 17
eyes (27.4%), 0.4-0.6 - 10 eyes (16.1%), 0.1-0.3 - 13
eyes (21.0%), <0.1 - 5 eyes (8.1%). Visual field defects
were as follows: homonymous hemianopia - 22 eyes
(35.5%), partial temporal hemianopia - 5 eyes (8.1%),
complete temporal hemianopia - 3 eyes (4.8%),temporal
hemianopia with central scotoma - 12 eyes (19.4%),
central scotoma with temporal deviation - 18 eyes
(29.0%), residual visual field in the nasal half - 1 eye
(1.6%), no changes - 1 eye (1.6%). OA was diagnhosed
in 19 patients (61.3%): bilateral in 13 patients (26
eyes) and unilateral in 6 patients (6 eyes). Symmetric
chiasmal syndrome (CS) was predominant in 14 patients
(45.2%), followed by asymmetric in 9 patients (29.0%)
and markedly asymmetric in 8 patients (25.8%). CS
severity in Group III was as follows: mild — 2 patients
(6.5%), moderate - 15 patients (48.4%), severe - 14
patients (45.1%).

The clinical characteristics of the study groups are
summarized in Table 1.

According to the analysis, no statistically significant
differences were found between the study groups in
terms of mean age (p > 0.05), mean duration of visual
disturbances, mean visual acuity, or average group-level
light sensitivity loss (see Table 1). The distribution of CS
types varied across groups: in Group I, the asymmetric
type was predominant (41.2%), whereas in Groups II and
ITI, the symmetric type was more frequent (42.9% and
45.2%, respectively). Comparison of the groups revealed
that moderate CS occurred most commonly in Group III
(48.4%), while severe CS was more frequently observed
in Groups I and II (47.1% and 50.3%, respectively).

Ukrainian Neurosurgical Journal. Vol. 31, N3, 2025

The highest incidence of OA was recorded in Group II
(71.4%), compared to 52.9% in Group I and 61.3% in
Group III.

The mean volume of the PA was significantly greater
in Groups I (20.4 £ 6.7 cm3) and III (24.9 £ 5.9 cm3)
compared to Group II (9.02 £ 0.59 cm3; p < 0.05).

Discussion

We analyzed the characteristics of compressive
optic neuropathy (CON) depending on the position of
the optic chiasm in a large cohort of patients with PAs.
This aspect has not been adequately explored in the
literature, as existing data on chiasmal positioning are
primarily derived from autopsy studies. Only isolated
clinical cases of homonymous hemianopia associated
with CSR tumors, as well as reports involving anterior
and posterior chiasmal positions, have been described
in the literature [18-20].

It is well established that hormonally active PAs
are typically diagnosed at the microadenoma stage
(<10 mm) due to the manifestation of severe clinical
syndromes induced by hormone hypersecretion, such as
acromegaly, Cushing’s disease, and hyperprolactinemia.
At this stage, their small size precludes chiasmal
compression. In contrast, HIPAs often remain clinically
silent for an extended period and cause compression of
the optic chiasm only after reaching sizes >10 mm [15].
The lack of hormonal activity complicates early detection
at small tumor sizes. In our study, HIPAs were identified
in 83.5% of patients, which is consistent with the findings
of Gnanalingham et al. (2005) [21].

In cases of antesellar extension and/or
posterior chiasmal position, CS was characterized
by an asymmetric pattern (41.2%), a severe course
(47.1%), with a predominance of superior temporal
quadrantanopia (32.4%) and OA (52.9%). In cases of
suprasellar extension and/or central chiasmal position,
CS manifested symmetrically (42.9%), with a severe
course (50.3%), commonly presenting with temporal
hemianopia with central scotoma (30.6%) and OA
(71.4%). In cases of retrosellar extension and/or
anterior chiasmal position, CS was associated with a
symmetric pattern (45.2%), a moderate course (48.4%),
and predominance of homonymous hemianopia (35.5%)

Table 1. Clinical characteristics of the study groups with compressive optic neuropathy depending on the
direction of pituitary adenoma extension and chiasmal position

Parameter Group I, n=34

Group II, n=147

Group III, n=31 P value

Mean age, years (M£SD)* 48,4+13,4

52,8+11,4

54,2+11,2

Duration of visual
disturbances, months,
(M £ m)*

14,8+3,9

8,8+0,95

9,1+2,5

Visual acuity (M £ m)* 0,6+0,05

0,6+0,03

0,6+0,04

MD, dB (M % m)* 10,39+0,80

11,240,3

10,25+0,80

PA volume, cm3, (M £ m)* 20,4+6,7

9,0240,59

24,9+5,9

Note: * Based on Student’s t-test.
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and OA (61.3%). No statistically significant differences
were found between groups in terms of mean age, mean
visual acuity, or MD values (p > 0.05).

Bitemporal heteronymous hemianopia is considered
the classical visual field defect resulting from involvement
of decussating optic nerve fibers. However, the specific
visual field defect pattern depends on the topographic
relationship between the optic chiasm and the tumor
(Figs. 5-7). In posterior chiasmal positions, superior
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temporal quadrantanopia predominated (32.4%). In
central positions, the typical temporal hemianopia
with central scotoma was most common (30.6%).
In anterior positions, homonymous hemianopia
prevailed (35.5%).

The occurrence of homonymous hemianopia in PAs
is atypical and results from compression of the posterior
chiasm and/or optic tracts, clinically mimicking visual
deficits typically seen in retrochiasmal lesions.

£l
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Fig. 5. Automated static perimetry. Superior quadrantic bitemporal hemianopia
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Fig. 6. Automated static perimetry. Bitemporal hemianopia with central scotoma
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Fig. 7. Automated static perimetry: Left-sided homonymous hemianopia

Based on the results of the study, a shorter duration
of visual disturbances was observed in patients with a
centrally positioned optic chiasm, although the difference
did not reach statistical significance (p > 0.05). At the
same time, the mean volume of PAs was significantly
larger in cases with anterior and posterior chiasmal
positions compared to the central position (p < 0.05).
These findings indicate that tumors may grow to giant
sizes without causing ophthalmological symptoms
during the macroadenoma stage (10-40 mm), which
may be explained by the presence of free space for PA
in anterior and posterior chiasmal positions, unlike the
central chiasmal location.

Conclusions

In patients with pituitary macroadenoma, the onset
of visual impairment may be delayed or entirely absent
in cases of anterior or posterior chiasmal positions, due
to reduced compressive effects on the opto-chiasmatic
complex.
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