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HOMONYMOUS VISUAL FIELD DEFECTS  
Damage to the brain may have significant implications for everyday life. As a consequence of 
brain damage, people may, depending on the site of lesion, lose certain parts of their visual 
field. This is explained in Figure 1.1. Visual information is transported along the nerves running 
from the eyes through the brain to the primary visual cortex. Part of these nerves cross at the 
optic chiasm. This way, information from the left side of the visual field (left hemifield) is 
processed in the visual cortex of the right hemisphere and vice versa. In case of damage 
posterior to the optic chiasm, the visual field defect is contralateral and similar for both eyes 
(homonymous). Such an area of cortical blindness due to contralateral postchiasmatic brain 
damage is generally referred to as a homonymous visual field defect (HVFD). Depending on the 
size and location of the brain damage, the visual field defect can appear as a hemianopia (half 
of the visual field affected), quadrantanopia (quarter of the visual field affected), scotoma 
(smaller part of the visual field affected) or any form in between. It has been estimated that 
homonymous hemianopia (HH), the most common form of HVFD, occurs in 8–31% of all stroke 
patients (Feigenson, McCarthy, Greenberg, & Feigenson, 1977; Gilhotra, Mitchell, Healey, 
Cumming, & Currie, 2002). HVFD can also be the result of traumatic brain injury, brain tumor, 
or other pathologies such as multiple sclerosis, epileptic disorders, and the posterior form of 
Alzheimer disease (Trobe, Lorber, & Schlezinger, 1973; Zhang, Kedar, Lynn, Newman, & 
Biousse, 2006a). Although full or partial recovery of the visual field occurs for some persons, 
often a visual field defect remains (Ali et al., 2013; Pambakian & Kennard, 1997; Zhang, Kedar, 
Lynn, Newman, & Biousse, 2006b).  

Since only part of the visual field is perceived in case of HVFD, a complete overview of the 
surroundings is less easily obtained. By shifting the gaze towards the blind side, new 
information is perceived. However, people with HVFD often make insufficient and small 
saccades towards the blind side (Tant, Cornelissen, Kooijman, & Brouwer, 2002), supposedly 
because there is no information coming from the field defect grasping their attention. This 
causes scanning to be inefficient and time consuming. Especially when moving around, 
information from the periphery is important; it is essential for orienting and navigating, and 
provides warning signals about other people or vehicles approaching from the side. If mobility 
is restricted, this might lead to social isolation, depression, and decreased quality of life (Gall, 
Franke, & Sabel, 2010; Papageorgiou et al., 2007; Wagenbreth, Franke, Sabel, & Gall, 2010). 

 
REHABILITATION OF HVFD 
Fortunately, more and more rehabilitation programs for people with HVFD are being 
developed and tested. Programs aimed at minimizing the impact of the visual field defect by 
changing either patient behavior or the environment are known as compensatory programs. In 
1979, Johnson and Cryan (1979) were the first to provide exercises that may be used to 
improve compensatory scanning behavior (i.e., adaptations in the use of eye movements). 
They emphasized the importance of improving the patient’s awareness and understanding of 
the HVFD. Later, numerous different compensatory scanning training (CST) programs have 
been developed, of which an overview is provided in chapter 6. In the Netherlands, CST 
programs started to be provided two decades ago at Royal Dutch Visio (location Haren), a 
center of expertise for blind and partially sighted people. Since then, the requests for  
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Figure 1.1. Neuro-anatomy of the main visual pathways from the eyes to the primary visual cortex (striate 
cortex). The black parts in the figures on the right represent the affected parts of the visual field as a result of 
brain damage at different locations (A-E). Reprinted with permission (slight modifications added) (Purves et al., 
2001). 
 

compensatory training by people with HVFD have increased. However, standardized protocols 
for CST are not widely available and there is a considerable variety in approaches, rationales 
and training exercises among the different CST programs. 

Besides training focusing on compensation, two other approaches to the rehabilitation of 
HVFD exist: restorative training and use of prism glasses. Restorative training is devoted to 
enlargement of the visual field itself and requires intensive training. Prisms glasses are aimed 
at shifting part of the information from the blind side into the intact visual field. However, this 
shifting of information inevitably leads to a certain degree of image distortion. There is 
insufficient evidence from scientific studies for the effects of both of these approaches 
(Bouwmeester, Heutink, & Lucas, 2007; Pollock et al., 2011; Reinhard et al., 2005). As pointed 
out by systematic reviews, previous studies on the effects of CST have been encouraging, but 
the impact on activities of daily living is unclear (Bouwmeester et al., 2007; Kerkhoff, 1999; 
Pollock et al., 2011). This lack of evidence is likely to be a result of the following factors: In 
many effect studies, part of the tests used to assess the effect of training tended to be very 
similar to the exercises practiced during training. Very few studies incorporated mobility-
related effect measurements. Only little evidence has been found for transfer of CST effects to 
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activities of daily life beyond the specific tasks that were trained. Furthermore, the majority of 
these studies used within-subjects designs. A few randomized controlled trials (RCTs) have 
been performed comparing the effects of CST with a control group (Aimola et al., 2014; Lane, 
Smith, Ellison, & Schenk, 2010; Moedden et al., 2012; Roth et al., 2009; Schuett, Heywood, 
Kentridge, Dauner, & Zihl, 2012), but only for CST programs with a focus on searching for a 
target in an array with distractors. In conclusion, a well-designed study on the effects of CST on 
mobility-related activities and participation in society is needed in order to enable evidence-
based training for improving orientation and mobility in daily life. 

 
THESIS OUTLINE  
This thesis focuses on the consequences of having HVFD for everyday life, and more 
specifically, for mobility-related activities and participation. Four main issues will be addressed: 
the focus of previous studies on HVFD, the functioning of patients with HVFD, the effects of 
training, and the factors that influence functioning or training effects. Chapter 2 describes the 
design and setup of our study on HVFD. An overview of 221 scientific publications on HVFD is 
provided in chapter 3. This review summarizes what has been examined in previous studies 
and what factors have been found to influence functioning of HVFD patients or treatment 
effects. Chapter 4 is devoted to the difficulties that 54 participants with HVFD reported to 
experience in daily life. Chapter 5 presents the results of a study on car driving performance in 
a subgroup of 26 participants, as assessed with an official on-road test of practical fitness to 
drive by the Dutch driver’s licensing authority. We examined how driving performance was 
affected by HVFD and which participant characteristics were related to driving performance. 
Chapter 6 and 7 present the results of the RCT that examined the effects of the IH-CST (Insight-
Hemianopia Compensatory Scanning Training) on a wide range of mobility-related outcome 
measures. In the study presented in chapter 6, it was first examined how participants with 
HVFD performed on scanning and mobility-related measures before onset of training in 
comparison with a healthy control group. Then the effects of IH-CST were studied by 
comparing performance before and after training with performance of patients in a waiting list 
control group. In the study presented in chapter 7, the within-group training effects were 
examined in an extended patient group and it was examined to what extent training effects 
were still present after a period of six to ten months following treatment. It was also 
investigated to what extent performance of the patients after training approached the level of 
performance of the healthy control group. Furthermore, it was studied whether it could be 
predicted beforehand which patients benefit from IH-CST most. A general discussion of the 
preceding chapters, implications for clinical practice, and suggestions for future research are 
provided in chapter 8. 



 
 

 
 

 
 
  



 
 

 
 

  




