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Abstract 

Background and Clinical Significance: Visual agnosia and speech production deficits are well-
described sequelae of neurosurgical interventions, but their selective dissociation remains rare. This 
report presents an unusual combination of postoperative deficits following awake resection of a left 
frontal low-grade glioma; Case Presentation: We present the case of a right-handed female with left 
hemisphere language dominance who had a left frontal low-grade glioma. Preoperatively, she 
exhibited anomia and dysexecutive syndrome, including difficulty completing everyday goal-
directed tasks such as sending emails and paying for parking. Following awake tumor resection, she 
developed two rare, dissociated deficits: (1) speech restricted to infinitive verb forms and (2) selective 
visual agnosia for static images, with preserved recognition of dynamic stimuli. Conclusions: This 
unique clinical constellation highlights the vulnerability of left frontal language and ventral visual 
processing networks during surgery and supports the dual-stream model of vision and language 
production; we propose the term “astatopsia” to describe this peculiar clinical condition which was 
never described in such manner in literature at the best of our knowledge. 

Keywords: astatopsia; visual agnosia; frontal glioma; dynamic aphasia; dysexecutive syndrome; 
motion perception; dual-stream model; awake brain surgery; static image recognition; hodotopy  
 

1. Introduction and Clinical Significance 

In right-handed individuals, language functions are predominantly localized in the left 
hemisphere [1]. Tumors in this region, particularly in the left frontal lobe, can disrupt language and 
executive functions. In this article, we describe damage to the frontal area following brain surgery 
using an awake technique, which resulted in the inability to describe static images compared to 
moving images. We coined the term “astatopsia” to better describe this syndrome. A similar effect 
was first described in 1917 by Riddoch in soldiers with occipital lesions, as damage to V1 (visual area 
1) with conscious but incomplete perception of only movements in the blind field. This is a partially 
conscious phenomenon where the subject is aware of seeing movements, albeit abnormally. The 
mechanism of action activates extrastriate visual areas, particularly the movement areas (especially 
hMT/V5 - Middle temporal visual area MT or V5), through alternative pathways from the thalamus 
(LGN-Lateral geniculate nucleus or superior colliculus). Another case is that of human blindsight, 
where, however, the ability to respond to visual stimuli unconsciously is preserved after damage to 
V1. In this case, patients "see nothing" but are able to guess with high accuracy: the position of the 
object, its direction, and sometimes its color and shape. This is an unconscious phenomenon, but it 
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demonstrates that information is still being processed. The mechanism is thought to be related to an 
alternative pathway: LGN to hMT+/V5 without passing through V1.We describe a right-handed 
female patient with left hemisphere language dominance who developed preoperative anomia and 
dysexecutive syndrome related to a left frontal low-grade glioma. After awake resection, she 
exhibited infinitive-only speech and selective visual agnosia for static images, with preserved 
dynamic visual recognition. This combination provides valuable insight into the localization and 
functional specialization of language and visual processing networks. 

2. Case Presentation 

A fifty-two-year-old right-handed female with left hemisphere dominance for language was 
diagnosed with a left frontal low-grade glioma involving the inferior and middle frontal gyri, 
adjacent to Broca’s area. 

Preoperative Symptoms 

• Anomia: Difficulty naming objects, despite fluent grammatical speech 
• Dysexecutive syndrome: difficulty with goal-directed behaviors such as sending emails and 

paying for parking indicative of left dorsolateral prefrontal dysfunction 
• Motor, sensory, visual fields: Intact 

She underwent an awake craniotomy with language and executive function monitoring; total 
awake procedure was performed with classical Penfield bipolar stimulation.  

Postoperative Findings 

• Speech: Limited to infinitive verbs only (e.g., “to walk,” “to eat”), lacking syntactic and 
morphological complexity 

• Visual Recognition: unable to recognize static images of common objects such as family album 
pictures but preserved recognition of moving/dynamic images such as movies 

• Auditory and tactile naming: Preserved 
• Comprehension: Intact 
• Executive functions: Continued impairments in planning and self-directed tasks 
• Motor and sensory exam: No new deficits 
• Visual fields: Normal 

Imaging 

• Preoperative MRI: Left inferior and middle frontal low-grade glioma 
• Postoperative MRI: Complete resection; subtle changes in left occipitotemporal cortex 

suggestive of retraction injury or small residue to be verified at long term follow-up. 

All language tests, congnitive functions, attentional and menesic executive functions, praxic., 
visuo-spatial skills and gnosia were administered; according to the evaluation protocol used in our 
center. Manual hemispheric dominance was demonstrated by Edinburgh test; in the post-operative 
period it emerged: 

-Foreign accent syndrome 
- Dysprosody 
-agrammatism with little use of functors (typical of broca aphasia) and prevalent communication 

based on the use of verbs 
⁃ alessia immediately post-operatively 
⁃ anomic latencies and anomalies 
⁃ associative visual agnosia defined as “astatopsia”. 
Our hypothesis is that the patient has difficulty finding semantic information through the visual 

channel and therefore uses extrastriatal pathways which become conscious at the level of successive 
associations probably in frontal areas. 
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Figure 1. Left image: Area of signal increase in T2/FLAIR affecting the middle frontal lobe at the left convexity, 
with a slightly swollen appearance, with blurred and irregular margins, with partial involvement of the cortex. 
This alteration shows no signs of diffusion restriction, does not appear hyperperfused, does not show signs of 
altered blood-brain barrier after IV administration of contrast agent. In the spectroscopic study conducted at this 
level a slight reduction in the NAA peak is observed (yellow arrow). Central image: post operative T2 image 
demonstrating gross total resection (blue arrow). Right image: post operative T1 image demonstrating gross 
total resection (green arrow). 

 

Figure 2. Intraoperative finding: swollen appearance of the frontal lobe and bluish aspect of the glioma. 

3. Discussion 

This case demonstrates a rare postoperative dissociation in a left hemisphere dominant patient: 

• Infinitive-only speech points to disruption of left inferior frontal gyrus function, affecting 
morphosyntactic language production [1]. 

• Selective static image agnosia with preserved motion perception indicates ventral stream 
impairment with spared dorsal stream function, consistent with the dual visual stream model 
[3,4]; the type of “lesion” illustrated in this case clinical is only partially described by the model. 

• Preoperative dysexecutive syndrome confirms involvement of the left dorsolateral prefrontal 
cortex in executive control [2].  

Limitations that can be set are the absence of left dominance of the patient radiologically 
demonstrated or by more invasive tests. We used manual lateralization tests (Oldfield, 1971 [8]) and 
non-invasive linguistic lateralization tests, (Kimura 1961 [9]). 

The pre-operative and post-operative use of MRI with diffusion tensor study. 
We also did not consider it necessary, given the absence of prosopagnosia, the absence of visuo-

spatial attentional deficits and therefore the strong suspicion of left hemispheric dominance, to use 
neuropsychological tests to explore these functions during preoperative evaluation [10].  

The converging evidence from recent neurophysiological, neuroimaging, and neuroanatomical 
studies [11–13] underscores a growing appreciation of the distributed and interactive nature of 
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cortical and subcortical systems involved in visual perception, motor control, and higher cognitive 
functions. Collectively, these findings challenge classical hierarchical models that confine perception 
and motor planning to isolated cortical loci, instead supporting a view of the brain as a dynamic 
network in which frontal and extrastriate regions, as well as specialized white matter pathways, 
cooperate to generate conscious experience and purposeful behavior. 

Within the domain of visual processing, research on the frontal eye field (FEF) and blindsight 
provides compelling evidence that perception emerges from reciprocal interactions between frontal 
and occipital structures. Activity in the FEF has been shown to correlate with perceptual awareness 
at remarkably short latencies, suggesting that the frontal cortex contributes directly to the formation 
of visual experience rather than merely reading out information from visual cortices. Complementing 
this, studies of patients with V1 damage reveal that residual visual abilities—commonly termed 
blindsight—depend critically on the structural integrity of alternative visual pathways, particularly 
the geniculo-hMT+ tract linking the lateral geniculate nucleus with motion-sensitive extrastriate 
cortex. These results indicate that visual awareness and visually guided behavior can be sustained 
through multiple, partially redundant neural routes, in which both frontal and subcortical-
extrastriate connections play complementary roles. 

Parallel advances in the study of the frontal aslant tract (FAT) extend this network-based 
understanding to the domain of language and executive control. The FAT, connecting the 
supplementary motor complex and superior frontal gyrus with the inferior frontal gyrus, has 
emerged as a crucial white matter scaffold supporting speech initiation, verbal fluency, inhibitory 
control, and other higher-order cognitive functions. Microstructural alterations in this tract are 
associated with a wide range of neurological and psychiatric disorders, underscoring its relevance to 
both clinical symptomatology and recovery potential. From a translational perspective, the 
identification of the FAT as an eloquent pathway has profound implications for neurosurgical 
planning, where its preservation is essential to minimize postoperative deficits in speech and 
executive function. 

Taken together, these lines of research converge on a central principle: conscious perception, 
cognitive control, and language production are not localized to discrete cortical regions but instead 
emerge from the coordinated activity of distributed networks linked by critical white matter 
pathways. Frontal regions, long regarded as purely executive or modulatory, appear to play an 
intrinsic role in shaping perceptual and cognitive contents. Similarly, the preservation or restoration 
of structural connectivity—whether through the geniculo-hMT+ tract in blindsight or the FAT in 
frontal lobe functions—proves fundamental for maintaining and recovering complex behaviors 
following brain injury. 

In sum, the integration of electrophysiological, neuroimaging, and tractographic evidence 
supports a unified framework in which perception, action, and cognition are mediated by dynamic 
interactions across cortical and subcortical systems. Future research employing causal and 
longitudinal methodologies will be crucial to delineate the directionality of these interactions and to 
translate this network-based understanding into clinical interventions that harness the brain’s 
intrinsic connectivity for rehabilitation and functional restoration. 

The authors propose the name "astatopsia" for this peculiar syndrome described in the paper, 
which is not described in the literature, to the best of our knowledge. 

4. Conclusions 

In a right-handed patient with left hemisphere dominance, awake resection of a left frontal 
glioma led to infinitive-only speech and selective static image agnosia, highlighting the complex 
interplay between frontal language networks and ventral visual processing pathways. Preservation 
of motion perception supports the dual-stream model of visual cognition and emphasizes the need 
for careful intraoperative monitoring of both language and visual functions. 
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Abbreviations 

The following abbreviations are used in this manuscript: 

MRI Magnetic resonance imaging 
NAA N-acetylaspartate 
V1 Visual area 1 
V5 or hMT Middle temporal visual area (hMT or V5) 
LGN Lateral geniculate nucleus 
FEF frontal eye field  
FAT frontal aslant tract 
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