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Abstract Refractive changes may be caused by systemic diseases such as diabetes mellitus, 
lupus erythematosus, or hypothyroidism. However, refractive changes following 
the removal of a brain tumour have not been reported. In our case report, we 
describe a young woman without any systemic disease. She came to the emer-
gency department in our hospital, where she reported a headache on admission 
and no other difficulties. Vital computer tomography was performed at the 
emergency outpatient clinic. The frontoparietal round hypodense lesion with 
an indicated dense margin – suspicious abscess, was detected. The patient was 
admitted to the Neurological Department of Slovak Medical University to have 
her condition diagnosed. After magnetic resonance, she was admitted to the 
Neurosurgery department, she underwent a neurosurgical procedure, where the 
diffuse anaplastic glioma grade II was histopathologically confirmed. Afterward, 
she reported worsening of vision. We diagnosed transient myopia, which is a rare 
condition. One month after the procedure the patient’s eyes were again emme-
tropic without any harm on eyes. 

Abbreviations:
MRI - magnetic resonance imaging
l.dx.  - lateris dextri
l.sin.  - lateris sinister
WHO - World health organization
OCT - optical coherence tomography
NITM - nearwork-initiated transient nearsightedness 
TSH - thyrotropin 

INTRODUCTION
The refractive change of the eye is affected by 
a  combination of axial length, corneal diopter, 
anterior chamber depth, and lens diopter. In 
general, the fracture changes with age. It has been 
found that the axial length and diopter of the lens 

affect the refractive error mostly in adults over 
the age of 50 years (Hashemi et al. 2010; Iribarren 
et al. 2012).

Refractive changes are often described in 
systemic diseases such as lupus erythematosus 
(Shu et al. 1992), hypothyreosis (Chandrasekaran 
et al. 2006), tumour in orbit, diabetes mellitus 
(DM), or pregnancy. The pathological occur-
rence of refractive changes can be caused by two 
causes. The first is a change in lens thickness due 
to an abnormal metabolic process. The second is 
a change in the shape of the eyeball caused by an 
increase in orbit content (Eva et al. 1982; Friberg 
& Grove 1983; Saito et al. 1993; Okamoto et al. 
2000; Wiemer et al. 2008b a).
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CASE REPORT 
The patient, a 32-year-old woman, was so far untreated 
for systemic diseases. On October 25, 2020, as she was 
using her phone, she seemed to have completely lost her 
mind, she could not say anything. She got a cramp in 
her mouth and both upper limbs. She lost conscious-
ness and shook her limbs with clenched fists. It took 
a few minutes and then she took over. She reported 
a headache on admission and no other difficulties. 
Previously, on October 22, 2020, she had a short-term 
state of disorientation.

Vital computer tomography of the brain was 
performed via the urgent outpatient pathway. A fronto-
parietal round hypodense lesion was found with an indi-
cated dense margin – suspicious abscess bearing. The 
patient was admitted to the Neurological Department 
of Slovak Medical University to diagnose the condition. 
Consent to publish this paper was obtained from the 
patient and she gave informed content in our hospital. 
An objective finding at admission was without neuro-
topic symptomatology. The magnetic resonance (MR) 
of the brain was realized. The finding of a highly suspi-
cious solitary deposit in the right frontal lobe was 
cortically intervening in the white matter – in differ-
ential diagnosis glial tumour with malignant signalling 
characteristics or another type of intraaxial tumorous 
expansion (Figure 1).

Subsequently, a neurosurgical council was called. It 
was recommended to supplement the functional MR 

of the brain and MR tractography. Result of functional 
MR examination Patient with intraaxial frontal lesion on 
the right, the patient is right-handed. Motor of the right 
upper limb: activation of the gyrus precentralis et post-
centralis l. sin. at a safe distance from the lesion. Motor 
of the left upper limb - activation is present during the 
gyrus precentralis et postcentralis l. dx. In the cortical 
activation is located at a distance less than safe distance 
(below 10 mm) dorsally from the tumour frontally to the 
right. Motor of the right lower limb - activation of the 
parasagittal part of the gyrus precentralis et postcen-
tralis l. sin. with a slight shift to the level of the midline, 
said changes are at a safe distance from the bearing fron-
tally to the right. Motor of the left lower limb - activation 
of the parasagittal part of the gyrus precentralis et post-
centralis l. dx. at a safe distance from the lesion frontally 
to the right. Speech fluency test - hemispheric domi-
nance is left. The SMA frontal parasagittal is displayed 
on left side at a safe distance from the lesion. The Brocka 
area in the gyrus frontalis inferior l. sin. at a safe distance 
from the lesion in the right hemisphere. Expected acti-
vation of temporal lat. sin. is not observed in the place 
of the supposed Wernicke area, the occipital activation 
was on left side. In the speech fluency test, both cortical 
activation and frontal activation were shown in the 
immediate vicinity of the tumour. 

Brain MR – tractography was performed. The recon-
struction of white matter pathways in the right hemi-
sphere was performed in a right-handed patient with 
a tumorous frontal lesion on the right. Fasciculus arcu-
atus is located near the tumor mass - 10 mm. The other 
pathways are located at a safe distance from the tumorous 
frontal lesion on the right. After completing MR exami-
nation, the neurosurgeon recommended transferring 
the patient to the Neurosurgery Department. 

The electroencephalography examination was 
supplemented. The presence of an abnormal graph with 
a non-specifically localized frontocentroparietal elec-
trogenesis disorder bilaterally to the left were recorded, 
as well as with atypical bilateral synchronous epilepti-
form discharges to the left. The background activity was 
irregular, with a reactivity disorder. During hospitaliza-
tion, the patient experienced a seizure of tonic-clonic 
seizures lasting several seconds. It was administered 
intravenous diazepam and levetiracetam treatment. 
Dexamethasone, omeprazole and fraxiparine were 
also temporarily administered. On November 4, 2020, 
the patient underwent neurosurgical resection of an 
intracranial tumour through right-frontal craniotomy 
microsurgically with neuronavigation and intraopera-
tive neuromonitoring. After the operation, the patient 
began to have a speech problem and vision problems 
with diplopia. The patient was subsequently exam-
ined at the Department of Ophthalmology, Faculty 
of Medicine, Comenius University and University 
hospital Bratislava on November 8, 2020. The vision 
before operation was 20/20. She had never worn glasses 
before. During examination, the patient had a central Fig. 1. Magnetic resonance tumorous mass finding
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visual acuity of the right eye of 20/80 cc. - 1.5 Dsph 
20/20, on the left eye 20/60 cc.- 1.25 Dsph 20/20. 
Intraocular pressure was bilateral 16 Torr. The anterior 
segment was without a pathological finding. The pupils 
responded to a direct and indirect reaction to exposure. 
The optic nerve target as well as the ocular background 
was without a pathological finding. A postoperative 
MR examination of the brain focusing on orbits was 
recommended but did not prove the cause of new-onset 
myopia with diplopia (Figure 2).

On November 10, 2020 repeated ophthalmological 
consultation showed central visual acuity 20/60 with 
correction - 0.75 Dsph - 0.5 cyl ax 157 20/30, on the left 
eye 20/40 with correction - 0.75 Dsph 20/25. Automatic 

refraction was also performed in cycloplegia. The 
values in the right eye were + 0.25 Dsph - 0.5 cy lax 
106, in the left eye + 0.25 Dsph - 0.25 cyl ax 46. Optical 
coherence tomography (OCT) was also performed. 
OCT of macula (Figure 3A), OCT of optic nerve head 
(Figure 3B) and OCT of macula, ganglion cell analysis 
(Figure3C), were without pathological findings.

The patient was suggested a solution with a tempo-
rary eyeglass device. The patient came for a control 
ophthalmological examination on December 9, 2020. 
The central visual acuity without correction was 20/25 
for the right eye and 20/16 for the left eye. The patient's 
condition was concluded as transient myopia after 
neurosurgical brain surgery. The histopathological 
conclusion was a diffuse anaplastic glioma, WHO 
grading III frontally to the right. The patient will be 
further monitored by an oncologist. She will undergo 
chemotherapy and radiotherapy. She continues to be 
monitored by an ophthalmologist, neurologist, and 
neurosurgeon.

DISCUSSION
Not much has been written in the literature about 
transient myopia after neurosurgical procedures. In 
our patient, we ruled out the effect of medications that 
could had been the cause of transient myopia. Magnetic 
resonance imaging, both functional and tractographic, 
ruled out the possibility that the tumour was nearby and 
causing harm to the patient after surgery. Nevertheless, 
the patient had facial nerve palsy and transient myopia.

So far in the literature, we find transient myopia as 
the most common cause in near work. Transient myopia 
can be caused by concomitantly administered drugs 
like acetazolamide, aripiprazole, topiramate, hydro-
chlorothiazide, metronidazole. Again and again one 
encounters in the literature transient myopia in an acute 
glaucoma attack, when the iridocorneal angle is closed 
(Edwards 1963; Sen et al. 2001; Cumurcu et al. 2019).

Fig. 2. Magnetic resonance of orbit after neurosurgery.

Fig. 3. Optical coherence tomography of the macula of both eyes, B - Optical coherence tomography of optic nerve head both eyes, 
C - Optical coherence tomography – ganglion cell analysis of both eyes.
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Taking medications that each cause a severe rash 
with ciliochoroidal emanation is both a common and 
dangerous consequence. Sulfa medications have been 
blamed for causing transient myopia, choroidal erup-
tion, ciliary body oedema, and most importantly 
a rotation of the iris belly of the focal point. Not long 
ago, topiramate, a commonly used antiepileptic drug, 
was blamed for causing side-eye formation. Carbonic 
anhydrase inhibitors, for example, acetazolamide 
and methazolamide, are efficiently utilized specialists 
in glaucoma treatment. Surprisingly, there are a few 
reports of punctate glaucoma with ciliochoroidal emis-
sion brought on by acetazolamide and methazolamide 
(Rhee et al. 2001; Craig et al. 2004; Lee et al. 2007a; 
Abtahi et al. 2012; Kwon et al. 2012; Malagola et al. 
2013). Recently, Vishwakarma et al. reported a case 
of transient myopia and point closure glaucoma after 
taking mefenamic corrosive (Vishwakarma et al. 2009). 
Lee et al. reported a case of severe transient myopia with 
ciliochoroidal emanation induced by phendimetrazine 
and ephedrine. (Lee et al. 2007b).

Jaruseviciene and Sirvydyte described acute bilateral 
myopia which was inducted by Triplixan. Triplixan is 
usually used to treat systemic hypertension. It consist 
of  perindopril arginine, amlodipine and indapamide. 
The mechanism od myopisation is still not completely 
understood. Also i tis very important for cardiologist 
to know about side effect within using Triplixan or one 
of the thee drugs it contains. (Jaruseviciene & Sirvydyte 
2020). 

Nearwork-inducted transient myopia (NITM) refers 
to the small and transient myopic shift in the refrac-
tive state of the eye at a distance triggered by a period 
of supported near work. The near work being possibly 
the most significant natural myopic factor currently 
known. NITM reflects an inability of the vitreous focal 
point to diminish its power appropriately and rapidly. It 
shows an accommodative and result/hysteresis miracle 
of physiological root, with subsequent far core interest. 
The introductory NITM expansion and its red term are 
the two main boundaries used to represent the accom-
modative response following aided near work. The 
underlying NITM extent is characterized as the dioptric 
contrast between the fast refractive state before and the 
fast refractive state after a near task. The term "red" or 
"rotation time" refers to the measure of the time required 
for this transient accommodative response to return 
to the pre-task level. Both NITM limits can be affected 
by refractive collecting. They have both been found 
to be expanded in myopes compared to emmetropes or 
hypertropes. Therefore, it was suggested several years 
ago that the NITM is producing a small and persistent 
retinal defocus. It may be one of numerous conceivable 
ecologically-based myopogenic components contrib-
uting to permanent myopia. Another factor that may 
affect NITM limits is the near work term, with NITM 
emphatically corresponding to near work length (Ong 
& Ciuffreda 1995; Ciuffreda & Wallis 1998; Ciuffreda & 

Vasudevan 2008; French et al. 2013; Huang et al. 2015; 
Lin et al. 2016, 2021).

Patients with multiple sclerosis may likewise have 
visual sharpness issues as the principal indication of the 
illness. In cerebrum sicknesses, the neurofilament light 
chain (NfL) is viewed as a significant marker of neuro-
degeneration and infection movement and its more 
elevated levels are related to expanded mind decay. In 
treated patients with Relapsing-Remitting Multiple 
Sclerosis, a relationship among NfL and segment, clin-
ical and MR attributes just as mind volume boundaries 
were examined and NfL and MR volume boundaries 
are considered as biomarkers of neurodegeneration in 
Multiple Sclerosis (Filippi et al. 2020). 

Glioblastomas are treated with either with surgical 
procedure or additionally with chemotherapy or radio-
therapy. In certain examinations they theorized, that 
ellipticine can act as an inhibitor or inducer of biotrans-
formation catalysts. Consequently tweaking its own 
digestion prompting its genotoxic and pharmacological 
impacts (Martinkova et al. 2009).

Visual acuity changes as a result of orbital affection 
or Graves illness. The assurance of danger factors corre-
sponding to hypothyroidism, for example, hereditary 
inclination and loci hereditary variations is profoundly 
fundamental. The thyroid dysfunction is a typical issue 
influencing all population, mainly in female patients. 
Transient visual disorders are likewise regular in orbital 
affections with regards to thyroid dysfunction (Abdulla 
et al. 2020). 

Thyrotropin (TSH) - emitting pituitary adenomas 
are uncommon, representing just 0.5 % of every single 
pituitary tumour. Treatment with lanreotide appears 
to be compelling in patients who show TSH discharge 
concealment in the octreotide stacking test. In this 
patients additionally, visual sharpness issues may show 
up in the complex of signs at the beginning of the infec-
tion (Tokutsu et al. 2020).

CONCLUSION
As numerous articles suggest, transient myopia occurs 
especially in patients by near work. Transient myopia 
after neurosurgery in a patient could be caused 
primarily by surgery and secondarily by irritation at the 
stimulus. 

In any case, it is good to consider transient myopia 
among other diagnoses if the patient complains 
of impaired vision postoperatively.

Consent to publish was obtained from the patient. 
We confirm that the patient provided written, 

informed consent to publish the case details and images.
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