
This is an Open Access journal, all articles are distributed under the terms of the Creative Commons Attribution-Noncommercial-No Derivatives 4.0  
International (CC BY-NC-ND 4.0). License (https://creativecommons.org/licenses/by-nc-nd/4.0/).  

72

CORRESPONDING AUTHOR
Karolina Bonińska, MD, PhD, Julianów Medical Centre, 4 Żeglarska St, 91-321 Lodz, Poland, e-mail: karolina.boninska@gmail.com

INTRODUCTION
Creutzfeldt-Jakob disease (CJD) is a non-curable neuro-

degenerative prion disease, also known as transmissible spon-
giform encephalopathy (TSE). Its incidence is estimated at 
1-1.6 : 1,000,000. The disease involves deposition of proteins 
demonstrating an abnormal conformation, called prion pro-
teins (PrPs), in the central nervous system and in peripheral 
tissues. These proteins are formed as a result of conversion of 
the correct cellular form PrPC into the pathogenic one PrPSc, 
showing a different secondary structure [1, 2]. 

There are four forms of the disease that differ in the etio-
logical factor. They are:
1. �The sporadic form (sCJD), constituting approx. 85% of 

cases – with unknown etiology and a very rapid course, 
developing as a result of a spontaneous change of confor-
mation of the prion protein.

2. �The familial form (fCJD), constituting approx. 15% of cases 
– hereditary, associated with presence of mutation of the 
PRNP gene, encoding the prion protein.

3. �The iatrogenic form (iCJD), constituting less than 1% of 
cases – caused by infection during surgical procedures. 

4. �Variant CJD (vCJD), occurring in less than 1% of patients 
– most commonly affecting young people, below the age 
of 30 years. Duration of the disease is usually longer than 
in other forms. It is associated with consumption of food 
produced of cattle affected by bovine spongiform encepha-
lopathy (BSE) [3, 4].

Creutzfeldt-Jakob disease incubation time ranged from 
several months to over ten years [5].

The current clinical criteria of sCJD define the possibil-
ity of making a diagnosis as possible, probable and certain 
[6]. The final diagnosis may be made only based on post-
mortem neuropathological examination, or on examina-
tion of a biopsy specimen. Imaging techniques are helpful in  
in vivo diagnosis: electroencephalography (EEG) and magnet-
ic resonance imaging (MRI) of the head, as well as laboratory 
tests for the presence of the 14-3-3 protein and the tau protein 
in the cerebrospinal fluid [7]. The most specific (98%) way 
to detect pathological prion protein is RT-QuIC (real-time 
quaking-induced conversion) [8]. 

The first symptoms may be fatigue, dizziness, mental dis-
orders, memory impairment, and vision impairment. Over 
time, gait disturbances, aphasia, ataxia, akinetic mutism, dys-
tonia, and features of pyramidal and extrapyramidal system 
injury may also appear.

One of the clinical presentations of sCJD is the so-called 
Heidenhain syndrome, which is characterized by isolated 
visual symptoms and occurs in 4-20% of sCJD cases. The 
peak incidence is observed in patients aged 50-88 years [9]. 
Symptoms include deterioration of visual acuity, visual hal-
lucinations, depth perception disorders, visual perseverance, 
tunnel vision, diplopia, or cortical blindness. Heidenhain 
syndrome is associated with the average survival time shorter 
by about 2 months. Death usually occurs within a year of 
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the first symptoms of CJD. No effective treatment has been 
developed so far.

CASE REPORT
We present a case of a 59-year old female patient, admit-

ted to the Neurology Ward in September, last year. 
General examination. At admission the patient reported 

deterioration of visual acuity, speech disorders (slurred, con-
fused speech), vertigo and balance disorders. These symptoms 
had been intensifying over previous 3 weeks. At admission 
the patient was in rather good condition, in full logical ver-
bal contact, oriented in place, time and herself. Computed 
tomography of the head done without contrast enhancement 
showed no departures from the normal.

Neurological examination. During the hospitalization 
fresh memory disorders, psychomotor sluggishness, dysar-
thria, ataxia of upper and lower extremities, bilateral positive 
kinn reflex and wobbly Romberg’s test were observed.

Ophthalmological examination. An ophthalmologic 
consultation was conducted. The following medical history 
was considered: a procedure of buckling for retinal detach-
ment in 2015, surgical removal of cataract from the right eye 
in 2017, and YAG-capsulotomy two years later. The patient 
was regularly ophthalmologically monitored because of high 
myopia (–10 Dsph) and confirmed Fuchs dystrophy. The fol-
lowing visual acuity was noted during the last visit, in Au-
gust last year: V RE = 5/25 cc –10 Dsph and V LE = 5/32 cc  
–10 Dsph. Considering progressive Fuchs dystrophy, the pa-
tient was recommended to use drops with 60% glycerol solu-
tion, and a proposition was made to qualify her for transplan-
tation of cornea (finally the procedure was not performed). 

On the consultation day the patient’s visual acuity in both 
eyes was hand movement in front of eyes. IOP measured 
in both eyes with Goldmann applanation tonometry was  
17 mmHg. A full ophthalmological examination was per-
formed with indirect biomicroscopy after dilating the pupils 
with 1% tropicamide solution. In the right eye the following 

departures from the normal were found: the reduced translu-
cency of the cornea, its paracentral temporal part is edematous 
(Figure1A); choroid-retinal atrophy around the optic disc; cir-
cumferential intussusception bank corresponding to buckling. 
In the left eye: a minor central edema of the cornea, cornea 
with mildly reduced translucency (Figure 1B). The lens with 
clouding in cortical-medullary layers and in the subcapsular 
posterior layer; choroid-retinal atrophy around the optic disc.

Swept-Source-OCT. In the Swept-Source-OCT image of 
the left eye: contour of the fovea is correct. Reduced thick-
ness of the retina with thinning of the layer of the pigmented 
epithelium (Figure 2). 

Due to the lack of fixation, the Swept-Source-OCT exami-
nation of the right eye was not possible. 

Ultrasonography. The US examination was performed: 
unremarkable (Figure 3).

The examination indicated absence of correlation between 
vision deterioration and the ophthalmological condition. Sus-
picion of central origin of vision disorders was made. 

Neurological imaging. Further imaging diagnostics was 
performed during hospitalization in the Neurology Ward. In 
the EEG, dominant triple-phase sharp waves, frequency of  
3 Hz and a higher amplitude in frontal leads up to 150 uV with 
antero-posterior delay within 100 ms were observed (Figure 4).

MRI of the head showed signs of injury of basal ganglia. 
In both nuclei caudati and – to lesser extent – in lentifor-
mis nuclei, there is a high signal visible bilaterally in T1 and  
T2-weighted images, and in the FLAIR sequence, as well as in 
DWI with no contrast enhancement (Figure 5A-D).

Five days later EEG was repeated, which registered periodic 
discharges of sharp-wave complexes (PSWCs) every 1-1.5 s in 
right-side leads. The basic activity was composed of waves of 
6 Hz frequency (Figure 6).

Basing on all those reports, a suspicion of CJD was made.
Laboratory tests. Lumbar puncture was performed to col-

lect cerebrospinal fluid. The protein 14-3-3 was found. The 
overall clinical presentation and results of additional investi-

Figure 1. Anterior segment photography of the right (A) and left (B) eye of the patient with noticeable Fuchs’ dystrophy
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Figure 2. The Swept-Source-OCT scan showing retinal thinning with retinal pigment epithelium atrophy at the macula

Figure 3. The B-scan images show circumferential scleral buckle and no other evident abnormalities

Figure 4. Results of EEG recordings with predominant sharp-wave complexes, characteristic for toxic-metabolic encephalopathy
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Figure 5. Cerebral MRI scans of a patient with sporadic form of Creutzfeld-Jakob disease in ADC maps (A), T1 images (B), DWI maps (C), FLAIR sequences (D). Symetric 
high signal abnormalities of basal nuclei

A
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gations, according to diagnostic criteria, indicated a probable 
diagnosis of CJD. 

After two weeks of hospitalization, the patient was dis-
charged in an intermediate general condition with recom-
mendations for further care in a neurological outpatient 
clinic and she was referred to the palliative medicine ward. 
Three days later the patient was re-admitted to the Neurology 
Ward because of deteriorated verbal logical contact, swallow-
ing disorders and ataxia. The examination demonstrated: de-
mentia, amblyopia, akinetic mutism, dysphagia, quadriplegic 
ataxia, bilateral kinn reflex, as well as blindness. A probe was 
installed, but the patient removed it on the next day. During 
the hospitalization the logical and verbal contact with the pa-
tient was gradually deteriorating, up to the level of a complete 
loss of logical contact, speaking single words, sounds, signs of 
extrapyramidal syndrome. After 10 more days the patient in 

overall intermediate condition was discharged from the hospi-
tal, and transferred to the palliative medicine ward. Two weeks 
later the patient died.

DISCUSSION
We present a case of a female patient with a sporadic form 

of CJD, with cortical blindness. This condition was first de-
scribed in 1929 by the German neurologist Adolf Heidenhain. 
Due to the very low morbidity rate, non-specific symptoms 
and rapid course, making a quick and accurate diagnosis may 
be challenging for the ophthalmologist. Although there may 
be various non-specific ophthalmic symptoms, most often 
there is a significant sudden deterioration of vision. In the ab-
sence of accompanying tangible deviations from the normal 
in ophthalmic examination, as well as rapid progression of the 
disease, the ophthalmologist should suspect the central origin 



KLINIKA OCZNA/ACTA OPHTHALMOLOGICA POLONICA76

Anna Linke, Sławomir Cisiecki, Karolina Bonińska, Maciej Bednarski

Figure 6. Follow up EEG imaging with persistent periodic sharp-wave complexes (PSWCs)

of symptoms reported by the patient. Cooperation with a neu-
rologist, and sometimes also with a psychiatrist is necessary. 

Differential diagnosis should consider other neurode-
generative disorders, including Alzheimer’s disease, Pick’s 
disease, corticobasal degeneration, progressive supranuclear 
palsy, dementia with Lewy bodies, as well as vascular, iat-
rogenic, autoimmune, neoplastic, metabolic and infective 
causes. Cognitive impairment is characteristic for all those 
conditions. Additional investigations are necessary.

According to World Health Organization (WHO) cri-
teria, in vivo diagnosis of CJD is based on the progressive 
dementia symptoms along with atypical visual symptoms, 
supplemented with neuroimaging [12]. MRI of the head may 
be initially unremarkable, but with time characteristic hyper-
intensive symptoms in sequences DWI and FLAIR become 
manifested. Periodic sharp-wave complexes in EEG or con-
firmed presence of the protein 14-3-3 and the protein tau in 
the cerebrospinal fluid may suggest the diagnosis, but are not 
pathognomonic for sCJD. The EEG record with PSWCs may 
be also registered in the Alzheimer’s disease and Lewy de-
mentia. Moreover, PSWCs may appear at any stage of disease, 
and may not necessarily be present from the very beginning 
of symptoms. Post-mortem examination is the sole source of 
the certain final diagnosis. 

The patient described by us met the diagnostic criteria of 
probable sCJD (neurological symptoms, presence of the pro-
tein 14-3-3 in the cerebrospinal fluid, triple-phase sharp wave 

complexes present in the EEG from the beginning and dura-
tion of symptoms less than two years). The results of labora-
tory investigations excluded presence of an infectious factor. 
Tumor markers were also negative.

Etiology of the sporadic form of CJD remains unknown. 
Despite the progressive Fuchs dystrophy, the patient did not 
receive corneal transplant surgery, which excludes the iatro-
genic aspect. However, the possibility of prion transmission as 
a result of transplantation of infected tissue, as well as through 
the surgical instruments themselves should be considered. 

Orrù et al. described eleven patients who had received 
corneal transplant from donors with sCJD [13]. Post-mortem 
immunohistochemical assays demonstrated accumulation of 
prions in the choroid, sclera, cornea, optic nerve, vitreous 
body, lens, extraocular muscles and retina – both inner and 
outer plexus layers – from donors. Surprisingly, the highest 
level of prions was not found in the transplanted cornea, but 
in the optic nerve and retina in all patients studied. This is 
particularly important due to the possibility of post-mortem 
examination of tissues for infection, in order to qualify the 
donor for later transplantation.

From the first hospitalization the presented patient lived 
for only 6 weeks. This confirms the extremely aggressive 
course of the Heidenhein form. According to literature data, 
the survival time does not depend on the age at which the 
disease is diagnosed [14, 15]. It is on average 5.7 months in 
Heidenhain disease and 7.5 months in the sporadic form.
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There is no effective treatment so far. Not many clinical 
studies on this subject were also conducted.

CONCLUSIONS
In patients with an ocular disorder of unknown cause, 

when excluding an ophthalmic background, sporadic CJD 
should be considered in the differential diagnosis. Besides the 

clinical presentation, main roles in the diagnosis are played 
by MRI, EEG and presence of the protein 14-3-3 in the cere-
brospinal fluid.
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