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Introduction

Background: Pituitary adenoma (PA) is a neoplasm that develops from anterior
pituitary cells and accounts for 20-25% of all intracranial extracerebral tumors. In
a functioning PA, a specific clinical syndrome develops, and, therefore, the diagnosis
can be made early, when the tumor is small. In a non-functioning PA, the early stage
is often asymptomatic and the disease is usually diagnosed only with the onset of
visual impairment, with 3.5% to 16% of patients having blindness as an outcome.
Purpose: To investigate changes in the visual field in pituitary adenomas with
suprasellar extension and various anatomical positions of the optic chiasm.
Materials and Methods: Ninety-six (100%) patients with a non-invasive PA with
suprasellar extension were under surveillance at the Romodanov Neurosurgery
Institute between 2015 and 2016, and underwent clinical neurological and
ophthalmological examination and comprehensive neuroimaging evaluation.
Inclusion criteria were a history of surgical procedure for a non-invasive PA with
suprasellar extension, and visual impairment.

Results and Discussion: Of the 96 patients, 50 (52%) had visual impairment, and
were included in the analysis. Bitemporal visual field changes and homonymous
hemianopia were found in 48 (96%) patients and 2 (4%) patients, respectively.
Symmetric, asymmetric or markedly asymmetric chiasmal syndrome was found in
32 (67%), 11 (23%), and 5 (10%) patients, respectively. Of the 50 patients, 8 (16%,)
had a prefixed chiasm, and 3 (6%, patients with a bitemporal constriction of the
visual fields) had a postfixed chiasm. Patients with pituitary adenoma may have
a delayed onset of or no visual impairment due to the presence of a prefixed or
postfixed chiasm.

Conclusion: Static automated perimetry (SAP) is a sensitive and objective technique
for detecting visual field defects in patients with PA with suprasellar extension. The
SAP demonstrated characteristic visual field changes in temporal halves, with a
degree of visual field loss ranging from mean deviation —1.26 to —19.31 dB.

Pituitary adenoma (PA) is a neoplasm that develops
from anterior pituitary cells and accounts for 20-25% of
all intracranial extracerebral tumors. Pituitary adenomas
are classified as functioning and non-functioning (NFPA),
according to the presence or absence, respectively, of
pituitary hormone hypersecretion, with NFPA accounting
for 35-45% of all cases. In a functioning pituitary adenoma,
a specific clinical syndrome develops, and, therefore, the
diagnosis can be made early, when the tumor is small [1-
3]. In a NFPA, the early stage is often asymptomatic and
the disease is usually diagnosed only with the onset of
visual impairment, with 3.5% to 16% of patients having
blindness as an outcome [4, 5].

A PA can achieve large or even giant dimensions,
which makes surgical treatment extremely difficult.

Among functioning pituitary adenomas, this is related
only to prolactin-secreting adenoma in elderly (non
child-bearing age) patients. In a cohort study conducted
in northern Finland, the annual incidence of PA increased
from 3.8 cases per 100,000 population during 1992—-1999
to 4.2 cases per 100,000 population during 2000-2007.
In addition, in a study conducted in Iceland, the annual
incidence increased from 0.6 cases per 100,000 population
during 1955-1972 to 5.8 cases per 100,000 population
during 2003-2012. Since the annual incidence of PA has
been estimated as 2.5-3 per million in Ukraine, and most
patients with PA are of young or middle working age, PA
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diagnosis and management issues have become especially
socially important in this country [2, 3, 6].

Visual impairment due to a PA is associated with the
compression of the anterior visual pathway that comprises
the optic nerves, chiasm, and optic tracts. Because the
anatomy of the anterior visual pathway is specific, atypical
changes in the visual field occur in a PA with suprasellar
extension.

It has been reported that 40-65% of patients with PA
have visual disturbance. Specifically, reduced visual
acuity and visual field impairment have been found in
38-68.5% and 68-70%, respectively, of patients with PA.
30-62% of patients with PA manifest visual impairment
[7-9]. The topographic relationship of the chiasm and sella
turcica is important for emergence of visual impairment,
and depends on the length of the intracranial portion of
the optic nerve. The chiasm with a normal position (80%
of the population) overlies the diaphragma sellae. When
the chiasm is prefixed, the optic nerves are short, and the
chiasm sits over the sella (15% of the population). When
the chiasm is postfixed (5% of the population), the optic
nerves are long, the chiasm sits posteriorly over the sella
[10-12] (Fig. 1).

Direct chiasmal compression by a neoplasm
results in visual impairments that are more typical for
macroadenoma. Visual function impairment emerges at
the “ophthalmic stage” of PA development and represents
a chiasmal syndrome characterized by reduced visual
acuity, specific visual field impairment, and development
of descending primary atrophy of the optic nerve.

The purpose of the study was to investigate a
component of the chiasmal syndrome (specifically, changes
in the visual field) in non-invasive pituitary adenomas with
suprasellar extension and various anatomical positions of
the optic chiasm.

Materials and Methods

Ninety-six (100%) patients (age, 14 to 74 years;
mean age, 51+0.8 years; 52 (54%) women and 44 (46%)
men) with a non-invasive PA with suprasellar extension
were under surveillance at the Romodanov Neurosurgery
Institute between 2015 and 2016, and underwent clinical
neurological and ophthalmological examination and
comprehensive neuroimaging evaluation. Inclusion criteria
were a history of surgical procedure for a non-invasive PA
with suprasellar extension, and reduced visual acuity and/
or or visual field impairment.

Neuroimaging procedures (sella turcica X-ray study,
magnetic resonance imaging (MRI), and computer
tomography (CT)) were performed to identify initially
whether optic chiasm was prefixed, normofixed or
postfixed. The final identification was performed during
the surgical procedure. Ophthalmological examination
included visual acuity assessment, biomicroscopy,
kinetic and static perimetry, and direct and indirect
ophthalmoscopy.

Static automated perimetry (SAP) was performed with
the Centerfield 2 Perimeter (Oculus, Wetzlar, Germany)
using the neurological 30-2 threshold test program and
Neuro screening program. Aside from defect localization,
the arithmetic mean of the sensitivity loss, the mean defect
(MD), was used to assess visual field severity. It represents
the average visual field loss of a patient based on the
difference between the mean sensitivity actually measured
and the average normal sensitivity tested. Visual field loss
severity was classified as “no visual field loss” (Grade 0;
normal visual field), mild visual field loss (Grade 1; MD,
-2 dB to -4 dB), moderate visual field loss (Grade 2;
MD, —4 dB to —12 dB), severe visual field loss (Grade 3;
MD, —12 dB to —20 dB), and very severe visual field loss
(Grade 4; MD, worse than —20 dB). A chiasmal syndrome
was considered symmetric if both eyes had the same grade
of visual field loss. In addition, a chiasmal syndrome was
considered asymmetric if the difference between eyes
in grade of visual field loss severity was 1, and it was
considered markedly asymmetric if the difference was 2
or greater.

Results and Discussion

Of the 96 patients with history of surgical procedure
for a non-invasive PA growing upwards out of the pituitary
fossa, 50 (52%) had reduced visual acuity and/or visual
field impairment, and were included for the analysis.
Reduced visual acuity in one or two eyes was found in
43 patients. Thirty-six patients had best-corrected visual
acuity (BCVA) worse than 1.0 in both eyes; seven had
BCVA of 1.0 in one eye and worse than 1.0 in the fellow
eye; three had BCVA worse than 1.0 in one eye and worse
than 0.1 in the fellow eye; two had BCVA worse than 0.1
in both eyes; one had BCVA worse than 0.1 in one eye
and light perception in the fellow eye. Bitemporal visual
field changes and homonymous hemianopia were found
in 48 (96%) patients and 2 (4%) patients, respectively.
Symmetric, asymmetric or markedly asymmetric chiasmal
syndrome was found in 32 (67%) patients, 11 (23%)
patients, and 5 (10%), respectively.

Figures 2 to 4 present the SAP visual fields in patients
with some versions of a symmetric chiasmal syndrome.
Of the 32 patients with a symmetric chiasmal syndrome,
complete and absolute bitemporal hemianopsia was
observed in 10 (31%) patients, was characterized by a
complete loss of vision in the temporal half of each visual
hemifield both for white and colors, and was associated
with a total injury to all crossed nerve fibers. In addition,
10 (31%) patients had relative bitemporal hemianopsia
that was associated with a partial injury to crossed nerve
fibers, and 3 (9%) had a bitemporal constriction of the
visual fields which occurred in an injury to a portion of
crossed nerve fibers in the anterior chiasm. Furthermore,
relative superior quadrant bitemporal hemianopsia was
detected in 4 (13%) patients. Moreover, 4 (13%) patients
had bitemporal paracentral scotomas that occurred in an
injury to crossed papillomacular fibers in the posterior
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chiasm. Finally, one (3%) patient demonstrated residual
visual field in the nasal inner quadrant, with binocular loss
of central vision.

Of the eleven patients with an asymmetric chiasmal
syndrome, 5 (45%) had complete and absolute bitemporal
hemianopsia with a monocular central scotoma, 4
(37%) had relative bitemporal hemianopsia with a
monocular central scotoma, and 2 (18%) had bitemporal
paracentral scotoma with monocular relative temporal
hemianopsia (Fig. 5). Examination of visual fields and
perimetry demonstrated complete and absolute bitemporal
hemianopsia with a monocular central scotoma in 5 (45%),
relative bitemporal hemianopsia with a monocular central
scotoma in 45 (37%), and bitemporal paracentral scotoma
with relative temporal hemianopsia in 2 (18%) of these 11
patients (Fig. 5) on visual field examination.

Of the five patients with a marked asymmetric
chiasmal syndrome, 2 had complete and absolute temporal
hemianopsia with a combination of a central scotoma in
one eye and relative temporal hemianopsia in the other;
2 had relative temporal hemianopsia in one eye with
a central scotoma in the other; and 1 had complete and
absolute temporal hemianopsia with a central scotoma in
one eye and residual visual field in the nasal inner quadrant
in the fellow eye (Fig. 6) on visual field examination.

No loss of sensitivity to light was seen in 2 (2%) eyes.
Loss of sensitivity to light was classified as mild in 25
(25%) eyes, moderate in 45 (45%) eyes, and severe and
very severe in 21 (21%) eyes. The loss was bilateral in 6
(12%) patients.

Symmetric chiasmal syndrome was the most common
chiasmal syndrome (67%) in our patients with pituitary
adenoma with suprasellar extension; this involved reduced
visual acuity with symmetric injury to the temporal halves
of the visual field secondary to an injury to crossed optic
nerve fibers (Fig. 7).

Of the 50 patients with reduced visual acuity and/or
or visual field impairment, the hiasm was prefixed in 8
(16%) patients, specifically, in 4 patients with a bitemporal
paracentral scotoma, 2 patients with homonymous
hemianopia, and 2 patients with a markedly asymmetric
visual field (Fig. 8). In addition, the hiasm was postfixed in
3 (6%) patients with a bitemporal constriction of the visual
fields (Fig. 9).

Patients with pituitary adenoma may have a delayed
onset of or no visual impairment due to the presence of a
prefixed or postfixed chiasm.

Conclusion

Static automated perimetry is a sensitive and objective
technique for detecting visual field defects in patients with
pituitary adenoma with suprasellar extension. Visual field
examination is of special value in the topical diagnosis of
an injury to the visual pathway, and enables the clinician
to determine visual field margins, the degree of sensitivity
loss, and the extent of damage to the visual system. The
static automated perimetry demonstrated characteristic
visual field changes in temporal halves, with a degree of
visual field loss ranging from mean deviation —1.26 to
—19.31 dB.
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Fig.1. Normal (A), prefixed (B) and postfixed (C) positions of the optic chiasm relative to the tuberculum sellae

A B

Fig. 2. SAP visual fields of a 64-year-old patient with a non-functioning
pituitary adenoma. The fields show relative bitemporal hemianopsia

A B

Fig. 3. SAP visual fields of a 44-year-old patient with a non-functioning
pituitary adenoma. The fields show absolute bitemporal hemianopsia
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A B

Fig. 4. SAP visual fields of a 58-year-old patient with a non-functioning
pituitary adenoma. The fields show bitemporal paracentral scotomas

A B

Fig. 5. SAP visual fields of a 59-year-old female patient with a non-functioning
pituitary adenoma. The fields show absolute bitemporal hemianopsia with
central scotoma OS

A B

Fig. 6. SAP visual fields of a 62-year-old patient with a non-functioning
pituitary adenoma. (A) Absolute temporal hemianopsia with central scotoma
OD. (B) Residual visual field in the nasal inner quadrant OS
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Fig. 7. Brain MRI, coronal (A) and sagittal (B) views, showing a normal-fixed chiasm in a 64-year-old patient with a non-
functioning pituitary adenoma with suprasellar extension

Fig. 8. Brain MRI, coronal (A) and sagittal (B) views, showing a prefixed chiasm in a 58-year-old female patient with a non-
functioning pituitary adenoma with suprasellar extension

Fig. 9. Brain MR, coronal (A) and sagittal (B) views, showing a postfixed chiasm in a 54-year-old patient with a non-functionipg
pituitary adenoma with suprasellar extension




