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ABSTRACT

This study explores the optimization of surgical treatment for craniopharyngiomas through
intraoperative monitoring of visual evoked potentials (VEP). The aim was to enhance the safety
and effectiveness of tumor removal by providing an objective assessment of the visual system’s
functional state during surgery, particularly in cases where the tumor is in close proximity to the
optic nerves and chiasm. A total of 59 patients were divided into two groups: a control group that
underwent standard surgical treatment and a main group in which intraoperative VEP monitoring
was additionally applied. Comparative analysis demonstrated that VEP monitoring significantly
improved visual acuity and field expansion, reduced postoperative visual impairments, and
increased the precision of tumor resection. The findings confirm the effectiveness of
intraoperative VEP monitoring in craniopharyngioma surgery, supporting its broader use to
minimize neurological complications and improve functional outcomes for patients.

Key words: craniopharyngioma, visual evoked potentials, visual acuity, visual fields,
intraoperative monitoring.

INTRODUCTION

Craniopharyngiomas account for 30% of all tumors in the chiasmatic-sellar
region [2]. The location of the tumor in the direct nearness to the optic nerves and
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chiasm, to formations of the bottom of the third ventricle, as well as to the internal
carotid arteries and their main branches causes extraordinary difficulty of surgical
treatment of such patients [5]. The degree of radicality of craniopharyngiomas
resection is determined to a large extent by physiological allowance of surgical
manipulations in the brain structures during the separation of tumor from them.
The timely definition of the limits of such interference causes significant influence
on the treatment results [4].

At the present time the method of registration of visual evoked potentials
(VEP) acquires broad usage in clinical practice as a method allowing to get
objective information about the visual system condition without patient’s verbal
report, which is especially important when a patient is unconscious during an
operation [1]. As nowadays there is no common opinion on using intraoperative
monitoring of the visual analyzer function during the removal of tumor [6, 8], the
decision to conduct the present research was made. In this article we introduce the
results of our research that was directed at the study of effectiveness of using
intraoperative monitoring of visual evoked potentials in patients with
craniopharyngiomas.

THE PURPOSE OF RESEARCH.

To optimize the results of surgical treatment of patients with
craniopharyngiomas by way of using intraoperative monitoring of visual evoked
potentials.

MATERIAL AND METHODS OF RESEARCH.

The study is based on the results of observation of 59 patients with
craniopharyngiomas, that got treatment in the Republican Scientific Centre of
Neurosurgery during the period from 2016 to 2023; the patients were divided into
two groups: - in the first group — the control group (30 patients) - the tumors were
removed; - in the second group — the main group (29 patients) - in addition to the
tumor removal intraoperative monitoring of visual evoked potentials to a flash was
used. The investigated groups were comparable in age, social factors and
accompanying diseases, besides that, the neuro-ophthalmic symptoms of every
patient were analyzed in details. The chiasmatic syndrome (the decrease of visual
acuity and/or visual fields defect) was diagnosed in all patients in the both groups.
30 (51,1%) patients had visual disorders as the first sign of craniopharyngioma.

For more clearness, because of the difficulty of visual disorders assessment,
we studied visual acuity and visual fields defects for each eye separately (90 eyes
in the sum in the both groups of patients). On the basis of the research results
during the preoperative and postoperative period comparative analysis of neuro-
ophthalmic symptoms dynamics was conducted in the patients of the control group
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and in the group where intraoperative monitoring of visual evoked potentials was
used.

RESULTS AND DISCUSSION

In resolving the problem of visual functions disorders in the surgery of tumors
in the chiasmatic-sellar region considerable importance belongs to using modern
informative methods of diagnostics, microsurgical technique, principles of
neuroanesthesiology and neurological life support. The questions of optimal
neurosurgery technique and tactics of preserving anatomical wholeness of the optic
nerves and chiasm, unlike their functional preservation, are described in detail in
modern literature, although intraoperative monitoring of visual analyzer function
allows to reduce the amount of neuro-ophthalmic complications in the
postoperative period [8].

The usage of neurophysiological monitoring during neurosurgical operations
should be thoroughly studied. Intraoperative neurophysiological monitoring of the
optic nerves and chiasm is an important element of the surgery of tumors in the
chiasmatic-sellar region, it allows to prevent dangerous manipulations. During
tumor removal a neurosurgeon obtains information from neuromonitoring in order
to control function of visual analyzer structures. The information obtained from
intraoperative monitoring of visual evoked potentials allows to differentiate the
intensity of the structure-functional influences on the parts of the visual analyzer
close to the tumor [1, 3, 7]. The timely assessment of the degree of intraoperative
interference, the changes of transmission in the optic nerves and chiasm, obtained
by monitoring, leads to changing of surgical methods for decreasing the cases of
irreversible damages of the peripheral neuron of the optic pathway, caused by
operative interference [2]. We have assessed the dynamics of visual function
(visual acuity, visual fields) in patients with craniopharyngiomas during the early
postoperative period. The dynamics of visual acuity and visual fields were
investigated separately. In the control group improvement of visual acuity was
detected in 32,6% of patients, without dynamics in 45,65% and deterioration in
21,74%. In the basic group: improvement of visual acuity was observed in 63,64%
of patients, without dynamics in 36,36%, deterioration of visual acuity was not
detected. The result in the group with intraoperative monitoring is 1,95 times better
than in the control group. In the first group the average visual acuity in the early
postoperative period compared with preoperative level improved to 0,12; in the
second group the results are significantly better — improvement of the visual acuity
to 0,22. Improvement of the visual acuity (with optic correction) in the early
postoperative period as well was more often observed in the second group of
patients to 0,1.
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The dynamics in visual fields was analyzed in the postoperative period in the
two groups of patients. In the control group widening of visual fields limits was
observed in 19,56% of patients, without dynamics in 56,52% and deterioration in
23,91%. In the second group: improvement was detected in 75,0% of patients,
without dynamics in 25,0%, deterioration was not observed. In the control group
the number of patients with normal visual field or partial temporal hemianopsia
was increased from 56,52% to 60,87% (A = 4,35%), the number of patients with
visual field remnants was reduced from 13,04% to 6,5% (A = -6,54%), in one case
amaurosis occurred. In the group with neuromonitoring the amount of eyes with
normal visual field or partial temporal hemianopsia also increased from 18,18% to
81,81% (A = 63,64%), in 2 eyes of patients with visual field remnants the visual
field widened, complete vision loss after the operation was not detected. All the
patients in the group with intraoperative monitoring of visual analyzer’s function
had visual field widened in postoperative period more than in the control group of
patients.

Therefore, the analysis of the data of our investigation shows that using
intraoperative monitoring of visual evoked potentials allows to improve the results
of craniopharyngiomas treatment by way of decreasing the amount of visual
disorders in the postoperative period. In the process of craniopharyngiomas
removal the anatomical relevance between the peripheral part of the visual
analyzer and the tumor doesn’t give way to estimate completely physiological
allowance of surgical manipulations, therefore intraoperative neurophysiological
monitoring should be conducted. During operation it is necessary to consider the
functional condition of the optic nerves and chiasm, so that the degree of radicality
of surgical treatment must not exceed the admissible neurophysiological allowance
of intraoperative interference in the cerebral structures. In case of changing visual
evoked potentials it is necessary to stop the tumor removal and the selection of the
visual analyzer structures. If the changes are not stopped, it is recommended to
limit the surgical interference. The conducted research shows that registration of
visual evoked potentials significantly increases the abilities of clinical analysis of
neurophysiological allowance of surgical manipulations, as the changes of the
amplitude and latency of the peak P100 broaden the abilities of intraoperative
prognosis of the course of the postoperative period and prevent the irreversible
changes in the visual analyzer structures from development. It is necessary to
spread intraoperative monitoring of visual evoked potentials in the surgery of
tumors in the chiasmatic-sellar region not only for earlier diagnostics of visual
disorders, but for earlier assessment of surgical treatment effectiveness. The usage
of the method of monitoring, providing good results of treatment in such category
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of patients, is considered productive in spite of additional financial expenses. In the
end of operation, the normalization of amplitude-temporal parameters of the peak
P100, together with previous to it decreasing in latency and increasing in
amplitude gives a neurosurgeon the information about favorable prognosis in
respect of vision. Pathological changes of VEP in the stage of finishing of the
operation shows the possibility of unfavorable result of the surgical interference.
Sharp decreases in amplitude and normalization in latency of P100 is the sign of
ischemia of the optic nerves and chiasm.

CONCLUSION

The conducted analysis of research dedicated to neurophysiological control of
visual function allows us to make a conclusion about the worthwhileness of using
intraoperative monitoring of visual evoked potentials in all stages of surgical
removal of craniopharyngiomas located near the optic nerves and chiasm. During
craniopharyngiomas removal the method of intraoperative monitoring of visual
evoked potentials is recommended to be used in everyday practice in neurosurgical
clinics.
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