
Impact of structural/functional lesions in the ventral stream on online semantic integration 
Noelle Abbott (*), Niloofar Akhavan (*), Michelle Gravier (CSU Easy Bay), & Tracy Love (*)  
* SDSU/UCSD Joint PhD Program in Language and Communicative Disorders 
 

Background: Semantic integration (SI), the ability to combine the meaning of words to form more 
complex representations, is central to rapid, auditory processing of sentences. Prior neuroimaging 
research has suggested that SI involves widespread left hemisphere activation of cortical regions 
within the ventral stream (VS) including the anterior middle temporal gyrus (ATL) and the angular 
gyrus (AG)1,2,3,4,5. However, the necessity of each of these areas within the network to support SI 
is not clear. One way to investigate their functional role is to identify how damage (structural or 
functional) to any of these regions impacts the SI process. Post-stroke individuals with chronic 
aphasia (IWA; a language impairment that typically results from damage to the language 
dominant hemisphere of the brain) can provide insight into this issue. Structural lesion information 
is commonly used to map out the association between structural damage and resulting behavior. 
However, structural damage may not capture underlying alterations to brain function. Following a 
stroke, cerebral blood flow (CBF) may be hypoperfused (i.e., reduced) in regions of the brain that 
otherwise appear structurally intact, which can lead to language impairments that would not be 
predicted by location of structural brain damage alone6. One way to capture these functional 
impairments is through the use of perfusion imaging, which measures CBF of neural tissue7. 
Current Study: This study investigates the role of regions within the left VS network that have 
been implicated in SI.  We present preliminary evidence for the role of ATL and AG. For this study, 
we grouped IWA into two groups based on their structural and functional lesion characteristics, 
those with VS damage (vs-IWA) and those without VS damage (nvs-IWA). We then examined SI 
using an eye-tracking while listening paradigm (ETL). We predicted that only those with functional 
or structural damage to ATL or AG within the VS network will exhibit impaired SI abilities. 
Participants: 11 neurotypical age-matched controls (AMC) and 11 chronic IWA (>1-year post-
stroke) participated in the ETL study. Thus far, 5/11 IWA contributed CBF data in this within-
subjects study and are used for analysis to determine compromised brain regions (see Table 1).  
Behavioral Task: Using ETL, we tested SI during real-time sentence processing in a group of 
AMC and our two groups of IWA with CBF data (vs-IWA and nvs-IWA). Here, we operationalized 
SI as a process by which information from a semantic cue facilitates access of an upcoming noun 
before it is heard (i.e., anticipation)1,8. In the experimental sentences, semantically biased 
adjectives (‘‘venomous”) were uniquely associated with the target noun (“snake”), whereas 
unbiased adjectives (“voracious”) in the control sentences were not (Fig. 1[a]).  
Neuroimaging: Using a 3T GE MRI scanner, we investigated both structural and functional brain 
damage; using structural MRI to determine size and location of lesioned tissue and perfusion MRI 
to determine the extent of neural integrity in our regions of interest (ATL, AG).  
Results: Fig. 1[b] shows the time course of proportion of gazes to the target noun in biased and 
unbiased conditions for AMC and IWA. Separate multilevel group analyses were conducted to 
show which participants demonstrated SI, as indexed by rate of lexical access in the biased 
versus unbiased conditions. Results (Fig. 2) revealed that AMC and IWA were able to access the 
target lexical item, but IWA demonstrated different anticipatory gaze patterns. The nvs-IWA 
participants used the semantically biased adjective to anticipate the upcoming noun, whereas the 
vs-IWA participants did not.   
Conclusion: Preliminary results thus far suggest that the ATL and AG play a functional role in 
SI, by facilitating the use of semantic cues for on time lexical access. When either of these areas 
become impaired (as measured by structural or functional lesions), semantic cues may no longer 
be efficiently integrated into the ongoing auditory sentence stream. As will be discussed in the 
presentation, these effects could be linked to reports of delayed lexical access in aphasia11 and 
underscore the importance of considering functional and structural brain damage in IWA when 
mapping the association between brain and behavior.  



 


