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Introduction

Purpose: to assess the frequency of visual function deterioration in the early
postoperative period after the removal of tumors of the choroidal and sellar region
(CSR), and develop effective treatment methods for postoperative local vasospasm.
Material and Methods. We retrospectively reviewed the medical records of 438 patients
treated for compressive optic neuropathy due to tumors of the CSR at the Department
for Endonasal Cranial Base Endosurgery, SI “Romodanov Neurosurgery Institute,
National Academy of Medical Sciences of Ukraine”, in 2018-2024. The main group
(group 1) was formed of 33 patients (66 eyes) with postoperative visual deterioration
to assess the proposed strategy of treatment for postoperative local vasospasm. The
retrospective control group (group 2) was used for comparison and comprised 34
patients (68 eyes) with a similar deterioration who underwent tumor surgery in
2014-2018 and did not receive the restorative treatment. Patients underwent clinical
neurological and ophthalmological examinations and neuroimaging and functional
studies.

Results. We analyzed the outcomes of treatment for postoperative vasospasm which
included hemodilution, calcium channel blockers and peripheral vasolidators. In
group 1, at day 1 and month 1 after surgery, the mean visual acuity (VA) was 0.44 +
0.05 and 0.59 + 0.04, respectively, and the mean mean deviation (MD), -15.34 +0.77
dB and -11.51 = 0.79 dB, respectively (p < 0.05). In group 2, the mean VA improved
from 0.38 = 0.05 to 0.43 = 0.04, and the mean MD improved from -15.46 = 0.73 dB to
-13.68 £ 0.69 dB, at month 1 compared to day 1 after surgery (p > 0.05). In group 1
and group 2, the mean VA was 0.44 £ 0.05 and 0.38 £ 0.04, respectively, at day I after
surgery (p > 0.05), and 0.59 = 0.04 and 0.43 £ 0.04, respectively, at month 1 after
surgery (p < 0.05). Additionally, the mean MD was -15.34+0.77 dB and 15.46 £ 0.73
dB, respectively, at day 1 after surgery (p > 0.05), and -11.51 £ 0.79 dB and -13.68
0.69 dB, respectively at month 1 after surgery (p < 0.05).

Conclusion. With the proposed therapeutic treatment, VA improved from 0.44 + 0.05
at day 1 after surgery to 0.59 = 0.04 at one month after surgery, whereas MD improved
from -15.34+0.77 dB to -11.51 £ 0.79 dB (p < 0.05).

Endoscopic endonasal excision is a current standard

The impact of mass effect on the optic nerve/chiasm
complex (ONCC) is typical for the tumors of the chiasmal
and sellar region (CSR) which make up about 15% of pri-
mary brain tumors and about 25% of primary intracranial
benign tumors [1]. Benign tumors (like pituitary adenoma
(PA), parasellar meningioma (PM) and craniopharyngioma
(CP)) are much more common than malignancies (chor-
doma, glioma, astrocytoma and cancer metastases) [1, 2].

Owing to close proximity of the CSR to the visual
pathways, there is poten-tially a high risk of compressive
optic neuropathy (CON) which is accompanied by reduced
visual acuity (VA), visual field defects, and descending
optic atrophy optic atrophy (OA). The latter develops in
a substantial portion (16-72%) of patients with tumors of
the CSR and may cause blindness in 3.5-25% of cases [3,
4]. Visual impairments emerge in early disease and are the
basic clinical findings in most tu-mors of the CSR [2, 5].

surgical approach for tumors of the CSR, aiming to decom-
press the anterior visual pathway and im-prove, restore or
stabilize the visual function. Some proportion of patients
may ex-hibit the emergence, no change in or worsening
of, VA and/or visual field abnormal-ities despite successful
surgery [6-10].

Worsening of visual function is observed in 1.5-25%
of patients after decompression of the optic nerve/chiasm
[11-16]. The causes of early postoperative loss of vision
include the use of transsphenoidal approach, a chiasmal
prolapse into the empty sella, postoperative hematoma at
operation site, ischemia, direct injury to (or devasculariza-
tion of) the optic apparatus, excessive fat grafting, and ce-
rebral vasospasm [17, 18].
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Secondary mechanisms of visual loss include hypoten-
sion causing hypoperfusion of the already damaged sys-
tem of branches; optic pathway edema caused by vascular
factors; and reperfusional damage [19].

The topic is important since there is a need for the de-
velopment of effective methods of treatment and strategies
for reducing negative postoperative sequelae and improv-
ing the postoperative quality of life.

The purpose of this study was to assess the frequency
of visual deterioration in the early postoperative period af-
ter the removal of tumors of the CSR, and develop effec-
tive treatment methods for postoperative local vasospasm.

Material and Methods

We retrospectively reviewed the medical records of
438 patients treated for CON due to tumors of the CSR at
the Department for Endonasal Cranial Base Endosurgery,
SI “Romodanov Neurosurgery Institute, National Acade-
my of Medical Sciences of Ukraine” (RNI), in 2018-2024.
All surgeries aimed at removing tumors and decompress-
ing the ONCC, were performed through the endoscopic
endonasal approach and were radical (i.e., patients had a
subtotal or total tumor excision).

To assess the proposed strategy of treatment for post-
operative local vasospasm, we formed the main group of
33 patients (66 eyes) with a preoperatively impaired visual
function and postoperative unilateral or bilateral worsen-
ing of VA and/or visual fields. The control group com-
prised 34 retrospective cohort patients (68 eyes) treated at
the Department for Endonasal Cranial Base Endosurgery,
the RNI, in 2014-2018. These patients had visual function
impairment preoperatively and unilateral or bilateral wors-
ening of VA and/or visual fields postoperatively but were
not treated for postoperative local vasospasm.

Inclusion criteria were age 18 years or older and wors-
ening of visual function (VA and/or visual fields) after en-
doscopic endonasal subtotal or total resection of a tumor of
the ONCC. The groups were matched for refractive error
(myopia or hyperopia of less than 3.0D).

Exclusion criteria were patients with continued tumor
growth, signs of intracranial hypertension, ocular comor-
bidity, previous history of radiation therapy, surgery for
tumor biopsy, a chiasmal prolapse into the empty sella,
postoperative hematoma at operation site, direct injury to
the optic nerve, and excessive fat grafting.

The following types of diagnostic methods were used:
clinical neurological, ophthalmological and laboratory
methods (including total blood cell count, clinical urinaly-
sis and biochemical methods and serum pituitary hormone
studies), and neuroimaging and functional studies. Preop-
erative and postoperative neuroimaging studies included
non-enhanced and contrast-enhanced magnetic resonance
imaging (MRI) and multislice computed tomography
(MSCT).

A 1.5-T MRI system (Intera 1.5T/I system, Philips
Medical Systems, Best, the Netherlands) was utilized to
obtain non-enhanced and contrast-enhanced T1-weighted

and T2-weighted images in the axial, coronal and sagittal
planes.

A Philips Brilliance 64 multislice CT system (Philips
Medical Systems, Best, the Netherlands) was utilized to
obtain brain MSCT images in the three planes (slice thick-
ness, 0.5 mm). The brain mode was used for improved
visualization of bony structures, and the soft tissue mode
was used to determine the severity of cerebrospinal fluid
(CSF) dynamics abnormalities and the involvement of the
parasellar neurovascular structures.

A Toshiba Aplio 400 (Toshiba Medical Systems, Ota-
wara-Shi, Japan) or Canon Aplio i800 (Canon Medical
Systems Corporation, Tokyo, Japan) ultrasound system
was used for duplex ultrasonography of the head and neck
vessels. Blood flow velocities in the internal carotid artery
(ICA) and intracerebral arteries were recorded and vaso-
spasm ratios were calculated.

Eye examination included VA assessment, biomicros-
copy, kinetic and static perimetry, and direct and indirect
ophthalmoscopy. The first eye examination was performed
on the day of or after admission, while the second and third
examinations were performed on day 1 and month 1 after
surgery. The second eye examination was performed on
day 1 after surgery due to patients’ complaints of visual
function worsening after being awaken from medication-
induced sleep condition.

Best-corrected VA (BCVA) was classified as normal
(1.0), mild impairment (0.7-0.9), moderate impairment
(0.4-0.6), severe impairment (0.1-0.3), very severe impair-
ment (< 0.1) and blindness (zero) [19].

Negative dynamics in BCVA was defined as a one-half
reduction in the BCVA (for BCVA < 0.1) or at least a 0.2
reduction in the BCVA (for BCVA > 0.1).

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 de-
viation (MD), was used to assess visual field loss severity.
Visual field loss severity was classified as 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).

Negative dynamics in MD was defined as a reduc-
tion of 15% or more in visual field extent, an increase in
the size of a scotoma or emergence of a scotoma, or any
worsening in the grade of visual field loss severity (e.g., a
change from grade 3 to grade 4).

Restorative treatment was initiated within the first day
after surgery, following MSCT of the brain, to prevent
early postoperative complications necessitating urgent
surgical intervention, and after no evidence of signs of the
involvement of cerebral arterial vasospasm was found by
head and neck ultrasound.

Preoperative and postoperative brain MRI views are
presented in Fig. 1.
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Fig. 1. MRI of the brain of a female patient who underwent total excision of endosuprasellular hormonally inactive pituitary
adenoma. (A) Preoperative coronal view. (B) Preoperative sagittal view. (C) Postoperative coronal view. (D) Postoperative

coronal view.

The main group was treated with infusion therapy
including hemodilution, calcium channel blockers (ni-
modipine) and peripheral vasolidators (pentoxifylline).
Hemodilution was achieved with electrolyte infusion solu-
tion (containing Na, 145.0 mMol/l; K, 4.0 mMol/l; Ca, 2.5
mMol/l; Mg, 1.0 mMol/l; chloride, 127.0 mMol/l; acetate,
24.0 mMol/l; and malate, 5.0 mMol/l), 1000 ml daily, and
saline, 1000 ml daily, for 10 days. Nimodipine was admin-
istered orally, 60 mg six times daily for 10 days. Pentoxi-
fylline was administered initially as intravenous infusion
at a dose of 100 mg daily for 10 days, and then switched
to oral pentoxifylline at a dose of 600 mg daily for three
weeks.

In both groups, patients received antibacterial therapy
and thromboprophylaxis. If required, patients received
fluid and electrolyte correction. Additionally, in the early
postoperative period, corticosteroids were given to the pa-
tients who had developed postoperative edema caused by
brain matter traction.

The study involved human subjects, adhered to the
tenets of the Declaration of Helsinki, and was approved
by the Ethics Committee of the Romodanov Neurosurgery
Institute (minutes no. 5 of 13.12.2017). Informed consent
was obtained from all patients. This study was not con-
ducted on animals.

The data were input into an Excel spreadsheet. Statis-
tical analyses were conducted using SPSS Statistics v.30
(IBM Corp, Armonk, NY) software. The Shapiro-Wilk
test was used to assess the normality of study variables.
Results are presented as the mean and standard deviation
(M £ SD) or standard error of mean (m). Two independent
groups were compared using Student t-test for normally
distributed variables.

Results

Of the 483 patients, 285 (59%) were women and 198
(41%) were men. Patient age ranged from 18 to 80 years
(mean + SD, 51.2 £+ 12.7 years). Of the 483 patients with
tumors of the CSR, 361 (722 eyes) had PA, 64 (128 eyes)
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had suprasellar supradiaphragmatic CP, and 58 (116 eyes)
had PM.

Visual field impairment was the most common com-
plaint, reported by 205 patients (42.4%), followed by re-
duced VA (185 patients or 38.3%), headache (104 patients
or 21.5%) and diplopia (40 patients or 8.3%). Aside from
headache, other general cerebral symptoms complained
of were nausea (34 patients or 7%), vomiting (17 patients
or 3.5%), cognitive abnormalities (11 patients or 2.3%),
instability of gait (6 patients or 1.2%), and urinary inconti-
nence (4 patients or 0.8%).

Pituitary adenomas were hormonally inactive in 298
(82.6%) patients, and prolactin-, growth hormone- and
adrenocorticotropic hormone-secreting, in 34 (9.4%), 23
(6.4%), and 6 (1.7%), respectively.

Hypopituitarism was found in 34 (53.1%) of patients
with CP.

All 483 (100%) patients had postoperative worsening
of VA and/or visual fields. Of these patients, 37 (7.7%)
had unilateral, and 446 (92.3%) had bilateral worsening
of VA and/or visual fields. Additionally, 428 (88.6%) pa-
tients had unilateral or bilateral worsening of VA. All 483
(100%) patients had postoperative visual field defects. Of
these patients, 439 (878 eyes; 90.9%) had bilateral, and 44
(44 eyes; 9.1%) had unilateral visual field defects. Tempo-
ral hemianopia with central scotoma was the commonest

visual field defect (267 eyes; 27.6%), followed by tem-
poral hemianopia (either complete or partial) alone (252
eyes; 30.7%), and central scotoma with temporal visual
field loss (132 eyes; 13.7%). Ophthalmoscopy found pri-
mary descending OA in 348 (72.1%) patients, including
238 patients (476 eyes) with bilateral OA and 110 patients
(110 eyes) with unilateral OA.

All patients received a surgical treatment aimed at de-
compressing the ONCC, which was performed through the
endoscopic endonasal approach and was radical (i.e., pa-
tients had a subtotal or total tumor excision).

Postoperatively, VA and visual fields in both eyes re-
stored in 60 (12.4%) patients, improved in 303 (62.7%)
patients, remained unchanged in 80 (16.6%) patients, and
worsened in 40 (8.3%).

The group used for assessing the effectiveness of the
proposed strategy of treatment for postoperative local va-
sospasm was composed of 33 patients.

The effectiveness of the proposed restorative treatment
strategy was assessed in the postoperative period after the
removal of tumors of the CSR, with patients in group 1 (33
patients, 66 eyes) receiving, and patients in group 2 (34
patients, 68 eyes) not receiving the treatment.

Major characteristics of patients in these two groups
are presented in Table 1. Age, gender, histological tumor
type, duration of visual impairment, and tumor volume

Table 1. Clinical characteristics of study groups of patients with tumors of the chiasmal and sellar region in the preoperative

and postoperative periods

Clinical data Group 1, 33 patients Group 2, 34 patients P value
(66 eyes) (68 eyes)
0,13
Age, M £ SD, years 516+ 11.2 51982 > = 0.9006*
2.803
Female, n 24 18 o= 005"
2.803
Male, n 16 005"
itui 2625
Pituitary adenoma, n 18 25 0= 0,106
Parasellar meningioma, n 3 0.638
s, p = 0425
Supradiaphragmatic craniopharyngioma, n 10 6 1476
: p = 0,225
Preoperative visual acuity, M + SD 0.57 +£0.38 0.56 + 0.37 b =O'(1)‘:38*
Postoperative visual acuity, M + SD 0,44 £ 0,37 0,38 £ 0,38 ) S,()Sgg*
Preoperative MD, M  SD, dB 11.97 £ 6.59 -11.35 £ 6.61 . 3-328*
Postoperative MD, M + SD, dB 15.34 £ 6.26 15.46 +6.07 . 38291*
Duration of visual impairment, M+SD, months 11.72 £ 16.5 12.89 £ 16.1 . 3-336*
Tumor volume, M + SD, cm?® 2214 £19.8 19.73+9.87 ; o

Note: M, mean value; MD, mean deviation; n, number of patients; P value, significance of difference between groups (*,
P-value as assessed by Student’s t-test; (**, P-value as assessed by Pearson’s chi-squared test); SD, standard deviation
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Table 2. Mean values of visual acuity (M + m) and mean deviation (M + m) in groups of patients at day 1 and month 1 after

surgery
. Visual acuity (M * m) MD (M * m) dB
No. | Group of patients,
n (eyes) Day 1 after Month 1 after Day 1 after Month 1 after
surgery surgery surgery surgery

1. Group 1, n =66 0.44 £ 0.05 0.59 £ 0.04 -15.34 £ 0.77 -11.51+£0.79
2. Group 2, n =68 0.38 £ 0.05 0.43 £0.04 -15.46 £ 0.73 -13.68 £ 0.69

P, p =0.02 p =0.00

P, p=0.44 p=0.06

P12 day 1 p=0.39 p=0.91

p1-2 month 1 p= 0.00 p= 0.04

Note: M, mean value; m, error of mean; MD, mean deviation; p,, comparison of intragroup data from day 1 after surgery to
month 1 after surgery for group 1; p,, comparison of intragroup data from day 1 after surgery to month 1 after surgery for group
25 Py,.4ay > COMPparison of data between groups at day 1 after surgery; p, ,, ... ,, comparison of data between groups at month
1 after surgery; p, P-value as assessed by Student’s t-test; SD, standard deviation

demonstrated a homogeneous distribution among the two
groups (p > 0.05).

Preoperatively, patients in both groups exhibited re-
duced VA and visual field defects. In group 1, 20 (30.3%)
eyes had a VA of 1.0, 9 (13.6%) eyes had a VA of 0.7-
0.9, 13 (19.7%) eyes had a VA 0of 0.4-0.6, 13 (19.7%) eyes
had a VA of 0.1-0.3, and 11 (16.7%) eyes had a VA lower
than 0.1. Additionally, temporal hemianopia with central
scotoma was the commonest visual field defect (21 eyes;
31.8%), followed by central scotoma with temporal visual
field loss (16 eyes; 24.2%), complete temporal hemiano-
pia (9 eyes; 13.6%), partial temporal hemianopia (6 eyes;
9.1%), residual nasal visual field (5 eyes; 7.6%), and hom-
onymous hemianopia (4 eyes; 6.1%). Visual field showed
no change in 3 (4.5%) eyes and was not measurable in 2
(3.1%) eyes. Moreover, ophthalmoscopy found primary
descending OA in 29 (87.9%) patients, including 25 pa-
tients (50 eyes) with bilateral OA and 4 patients (4 eyes)
with unilateral OA.

In group 2 (34 patients, 68 eyes), 21 (30.9%) eyes had a
VA of 1.0, 8 (11.8%) eyes had a VA 0f 0.7-0.9, 15 (22.1%)
eyes had a VA of 0.4-0.6, 14 (20.5%) eyes had a VA of
0.1-0.3, and 10 (14.7%) eyes had a VA lower than 0.1. Ad-
ditionally, temporal hemianopia with central scotoma was
the commonest visual field defect (21 eyes; 30.9%), fol-
lowed by complete temporal hemianopia (14 eyes; 20.6%),
central scotoma with temporal visual field loss (13 eyes;
19.1%), partial temporal hemianopia (6 eyes; 8.8%), re-
sidual nasal visual field (6 eyes; 8.8%), and homonymous
hemianopia (2 eyes; 2.9%). Visual field showed no change
in 5 (7.4%) eyes and was not measurable in 1 (1.5%) eye.
Moreover, ophthalmoscopy found OA in 30 (88.2%) pa-
tients, including 27 patients (54 eyes) with bilateral OA
and 3 patients (3 eyes) with unilateral OA.

Preoperatively, in groups 1 and 2, mean VA was 0.57
+ 0.05 and 0.56 £ 0.05, respectively, and mean MD was
11.97 £ 0.81 dB and 11.35 £ 0.8 dB, respectively, with no
significant difference between the groups (p > 0.05). On
day 1 after surgery, in both groups, VA worsened, but not
significantly (p > 0.05), and visual fields worsened signifi-
cantly (p < 0.05).

Patients in group 1 received treatment according to
the proposed scheme after they underwent postoperative
follow-up imaging and duplex ultrasound scanning. There
was no duplex ultrasound evidence of cerebral arterial va-
sospasm in the groups: the peak systolic blood flow veloc-
ity was within the normal range for the age of this cohort,
and the Lindegaard ratio for the right and the left sides
were 2.25 £ 0.3 and 2.33 + 0.3, respectively, for group 1,
and 2.18 + 0.2 and 2.21 + 0.3, respectively, for group 2,
with normal values being less than 3.0.

Table 2 shows mean VA and MD values at day 1 and
month 1 after surgery for groups 1 and 2.

In group 1, at day 1 and month 1 after surgery, the
mean VA was 0.44 + 0.05 and 0.59 £ 0.04, respectively,
and the mean MD was -15.34 £ 0.77 dB and -11.51 £ 0.79
dB, respectively, with a significant difference between
time points (p < 0.05).

In group 2, the mean VA improved from 0.38 + 0.05
to 0.43 + 0.04, and the mean MD improved from -15.46 +
0.73 dB to -13.68 + 0.69 dB, at month 1 compared to day
1 after surgery, with no significant difference between time
points (p > 0.05).

In group 1 and group 2, the mean VA was 0.44 £ 0.05
and 0.38 £ 0.04, respectively, at day 1 after surgery (p >
0.05), and 0.59 + 0.04 and 0.43 £ 0.04, respectively, at
month 1 after surgery with a significant difference between
groups (p < 0.05).
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Additionally, the mean MD was -15.34 = 0.77 dB and
15.46 £ 0.73 dB, respectively, at day 1 after surgery (p >
0.05), and the mean MD was -11.51 £0.79 dB and -13.68
+0.69 dB, respectively, at month 1 after surgery (p <0.05).

Discussion

This study assessed the incidence of early postopera-
tive visual impairments in patients that underwent the re-
moval of tumors of the CSR. On the basis of the data ob-
tained, we developed the algorithm of visual restorative
treatment which efficiency was assessed in study groups
of patients.

In the early postoperative period after the removal of
tumors of the CSR, the rate of visual function worsening
compared to preoperative status was 6.8%, which is in
agreement with the reports that the resection of tumors of
the CSR is associated with a 1.5-25% risk of post-opera-
tive visual impairment [11-16].

Visual deterioration can occur immediately or early
(within a few hours) after surgery, resulting either from
direct damage to, or devascularization of the optic nerve
[19,21].

Diffuse cerebral vasospasm is known to occur as a re-
sult of acute neurosurgical pathology accompanied by sub-
arachnoid hemorrhage [22].

Cerebral vasospasm is a rare complication of cranial
base surgery, with the diagnosis being difficult due to a
delayed development of the disease and variable clinical
manifestations. The pathogenetic mechanisms of clinical
complications are likely to involve the development of le-
sions of the microcirculation of perforating arteries sup-
plying the ONCC [10, 19, 23, 24].

The blood supply of the chiasm and the ONCC is char-
acterized by individual anatomic variability, a variety of
sources and well-developed network of perforating arter-
ies. It can be divided into ventral, dorsal, superior and in-
ferior blood supply.

The dorsal blood supply of the ONCC is provided by
branches of the ICA, anterior cerebral and anterior com-
municating arteries. The ventral blood supply is provided
by branches of the posterior communicating and basilar
arteries. The blood supply of the superior chiasm is pro-
vided by branches of the ICA, anterior cerebral and ante-
rior communicating arteries, whereas that of the inferior
chiasm is provided by branches of the ICA, basilar and
posterior communicating arteries [25].

Blood is supplied to the intracranial portion of the optic
nerve and chiasm by the arteries arising from the ophthal-
mic, posterior communicating, and choroidal branches of
the C4 segment of supraclinoid internal carotid artery. The
superior hypophyseal and infundibular arteries play the
most important roles. The superior hypophyseal arteries
(SHA) are a group of one to five small branches that arise
from the C4’s ophthalmic segment and terminate on the pi-
tuitary stalk and gland, but also send branches to the optic
nerve and chiasm. The largest of the branches is often re-
ferred to as the SHA. The infundibular arteries are a group

of arteries that originate from the posterior communicating
artery to the pituitary stalk. The SHA and infundibular ar-
teries intermingle and form an anastomotic plexus called
the circuminfundibular anastosmosis, and it is the small
ascending arteries arising from the plexus that supply the
inferior surface of the optic chiasm [26].

Hemodynamic augmentation (with hemodilution, hy-
pertension, and hypervolemia), systemic pharmacothera-
py, intra-arterial antispasmodic medications/vasodilation,
and angioplasty have been reported for the treatment of ce-
rebral vasospasm. Intraarterial treatment most commonly
included papaverin, verapamil, nimodipine and milrinone
[10, 19, 23].

The excision of tumors of the CSR is accompanied by
local vasospasm resulting from damage to the blood sup-
ply of the optic nerve and chiasm. Local microvascular re-
sponse affects the perfusion of the ONCC. Vascular injury,
intraoperative vascular manipulations, or surgical removal
of a tumor along with blood vessels (especially when the
tumor is in close contact with the vascular wall) can result
in impaired vasodilation, which is considered a mecha-
nism of the development of postoperative vasospasm.

Therefore, in the current study, the visual function
worsening after the resec-tion of tumors of the CSR was
thought to occur as a consequence of hemodynamic dis-
orders in the anastomotic system of perforators supplying
the ONCC. Cases of severe damage to the chiasm or tumor
invasion of the chiasm were excluded from the analysis.
Therefore, it is the development of local vasospasm due to
manipula-tions of the above arteries and/or reaction to the
presence of blood in the chiasmatic cistern that was taken
as a working hypothesis. In line with this concept, we used
a postoperative treatment scheme similar to those used in
cerebral vasospasm.

For the main group of patients, VA and visual field
measurements improved significantly (p < 0.05) with the
restorative treatment. There was a significant difference in
the VA and visual field outcomes (p < 0.05) between the
main group and the retrospective group.

With the proposed restorstive treatment, VA improved
from 0.44 + 0.05 at day 1 after surgery to 0.59 + 0.04 at one
month after surgery, whereas MD improved from -15.34 +
0.77 dB to -11.51 + 0.79 dB, and these improvements were
statistically significant (p < 0.05).

The results obtained indirectly indicate that visual func-
tion loss after endoscopic endonasal surgery is relatively
rare, is associated mostly with a local vascular mechanism
and should receive effective medical correction.
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