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Removing Basal Temporal Language Cortex in
Epilepsy Surgery: Short-Term Disruption or
Long-Lasting Problem?

Temporal Lobe Regions Essential for Preserved Picture Naming After Left Temporal Epilepsy Surgery

Binder et al. Epilepsia. 2020;61(9): 1939-1948. doi: 10.1111/epi.16643

Objective: To define left temporal lobe regions where surgical resection produces a persistent postoperative decline in naming
visual objects. Methods: Pre- and postoperative brain magnetic resonance imaging data and picture naming (Boston Naming
Test) scores were obtained prospectively from 59 people with drug-resistant left temporal lobe epilepsy. All patients had left
hemisphere language dominance at baseline and underwent surgical resection or ablation in the left temporal lobe. Post-
operative naming assessment occurred approximately 7 months after surgery. Surgical lesions were mapped to a standard
template, and the relationship between presence or absence of a lesion and the degree of naming decline was tested at each
template voxel while controlling for effects of overall lesion size. Results: Patients declined by an average of 15% in their naming
score, with wide variation across individuals. Decline was significantly related to damage in a cluster of voxels in the ventral
temporal lobe, located mainly in the fusiform gyrus approximately 4-6 cm posterior to the temporal tip. Extent of damage to this
region explained roughly 50% of the variance in outcome. Picture naming decline was not related to hippocampal or temporal
pole damage. Significance: The results provide the first statistical map relating lesion location in left temporal lobe epilepsy
surgery to picture naming decline, and they support previous observations of transient naming deficits from electrical
stimulation in the basal temporal cortex. The critical lesion is relatively posterior and could be avoided in many patients
undergoing left temporal lobe surgery for intractable epilepsy.

Commentary

Naming decline is among the most common and problematic
consequences of epilepsy surgery, affecting up to 60% of pa-
tients undergoing dominant hemisphere anterior temporal lo-
bectomy (ATL).1 Decades of research have defined a broad
neuro-anatomical circuit involved in naming including ante-
rolateral temporal,2 lateral frontal, basal temporal, and hippo-
campal regions3; but the regions essential for successful naming
performance are not fully known and vary among individuals.
In the context of epilepsy surgery, defining the full extent of
essential naming areas has been a challenge due to the com-
plexity of naming, the broad tissue damage induced by most
open surgeries, and the limited variability in surgical approaches
included in most studies. Current practice has prioritized testing
and sparing regions in the lateral temporal cortex. However,
given the high rate of naming decline it is reasonable to assume
that additional regions need equal consideration when tailoring
surgeries. To identify eloquent regions, clinicians rely on either
indirect sources of information, including fMRI activation
patterns, or direct but spatially limited information including
cortical stimulation of exposed cortex.

A recent study by Binder et al.4 employed an advanced MRI
approach, voxel-based symptom lesion mapping (VSLM), to

address regions essential to naming performance in epilepsy.
VSLM leverages the heterogeneity in lesions across patients to
study structure-function relationships with spatial precision (ie,
voxel-wise). In this study, pre- and post-operative structural
MRI and visual object naming data were acquired for 59 pa-
tients with drug-resistant temporal lobe epilepsy (TLE) who
were part of a multi-site, prospective study. Patients underwent a
variety of temporal lobe resective or ablative surgeries, in-
cluding ablation of the temporal pole, ventral temporal region,
and medial temporal lobe, as well as selective amygdalo-
hippocampotomies (SLAH) and neocortical temporal resec-
tions. Although the sample was dominated by ATLs (N = 22),
the posterior and superior extent of the ATLs varied within the
group, as did the degree to which resections were tailored based
on language mapping. This heterogeneity in surgical locations
and approaches provided ample opportunity to characterize the
association between lesion location/extent and naming decline.
Using VSLM, the authors evaluated the relationship between
the presence or absence of a surgical lesion at each voxel and the
degree of pre- to postsurgical naming decline. Binder et al.
observed that a greater decline in naming was associated with
larger resections, older age at surgery, and older age of seizure
onset. Interestingly, visual object naming decline was not as-
sociated with damage to many traditional regions implicated in
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naming, including the temporal pole, hippocampus or core
perisylvian cortex. Rather, decline was associated with a cluster
of voxels in the left mid-fusiform gyrus, and this cluster ex-
plained over 50% of the variance in naming decline. The authors
concluded that this basal temporal language area (BTLA) is
critical to visual object naming and could be avoided in many
patients undergoing epilepsy surgery given that it is located at
the posterior end of the standard ATL resection zone.

The existence of the BTLA is well-established in the literature5

and is supported by functional neuroimaging, lesion-based, and
stimulation studies describing language sites distributed along the
ventral temporal lobe spanning ∼1 to 9 cm from the temporal tip.
However, what role the BTLA, or rather the mid-fusiform region,
plays in naming and whether this region is specific to visual object
naming is less clear. One theory is that lesions in the fusiform
disrupt visual object naming by interfering with the formation of
an abstract visual object representation as information proceeds
along the ventral (ie, object) processing stream. However, com-
pelling evidence from electrocorticography and fMRI has dem-
onstrated increases in broad-based gamma activity and BOLD
activations within this region to both visual and auditory de-
scriptive naming, as well as disruption to naming by direct cortical
stimulation that is notmodality-specific.6 Early PET data have also
demonstrated activations in the mid-fusiform to both auditory and
visual stimuli alike.7 These data favor theories implicating this
region as a lexical semantic “hub” for accessing heteromodal
semantic information.6 Thus, whether themid-fusiform is essential
for visual object naming specifically or plays a broader role that is
modality-independent is not answered in Binder’s study, which
did not include auditory naming. A deeper understanding of the
specificity of this region will require multi-modality testing of
naming pre- and post-operatively, precise knowledge of BTLA
naming sites and surgical borders, and additional studies with
heterogeneous surgical samples.

From a clinical perspective, the importance of sparing the
BTLAmay depend onwhether BTLA-associated naming decline
is transient or long-lasting. Binder at al. observed a significant
naming decline in almost half of patients at a relatively early
(∼7 month) time interval post-ATL. However, a recent study by
Abdallah et al.8 has provided some evidence that removal of
BTLA sites (BTLA+) may produce a transient naming decline
that resolves in many patients over a 1-4 year period. Naming
recovery, however, did not reach the level of patients in whom the
BTLA was spared (BTLA�) and was not achieved by all pa-
tients. In fact, none of the patients in the BTLA+ group showed
naming improvements relative to their baseline performance,
whereas 33% of those in the BTLA� group showed gains over
time that exceeded their pre-surgical naming scores. These gains
are similar to those reported following many SLAH surgeries,9

which leave the collateral white matter and temporal neocortex,
including the BTLA intact. Consolidating findings across dif-
ferent research methodologies will be key to delineating how to
identify critical BTLA sites and defining which BTLA sites may
cause permanent deficits if removed.

In the highlighted study by Binder et al., we are reminded of
the importance of the BTLA to object naming and how its

removal increases risk for post-surgical naming decline. The
VSLM approach employed and the heterogeneity in surgeries
are key strengths of this study, enabling the detection of
structure-function effects across a range of resected areas.
However, the study leaves us wondering not only what exact
role the mid-fusiform plays in naming, but for which patients
might naming not improve over time if critical BTLA regions
are removed? Even if the removal of critical BTLA areas does
not cause permanent language deficits in many patients, con-
cerns remain that removing these regions could still limit post-
operative gains in the long term. Further, as an older age at
surgery is a risk factor for 1-year naming decline,10 the pos-
sibility arises that older individuals or those with low functional
reserve may be less prone to functional re-organization or post-
operative compensation by adjacent or homologous brain re-
gions. Thus, older individuals could be at higher risk of per-
manent naming deficits if BTLA regions are removed. This will
need to be considered as it is becoming common to perform
ATLs on patients in their 60s and 70s—an age group whose
brains may be less capable of reorganization. Finally, it is not
clear whether the naming deficits that ensue, whether transient
or long-lasting, are the result of removing BTLA cortex or a
network of regions that includes white matter pathways (eg,
inferior longitudinal fasciculus) that connect the fusiform to
other critical language structures. Future studies combining
structural MRI and stimulation mapping with diffusion tensor
imaging may help to address this question and advance our
understanding of a how essential the BTLA is to the broader
language network.

By Carrie R. McDonald

ORCID iD

Carrie R. McDonald  https://orcid.org/0000-0002-0721-5640

References

1. Sherman EM, Wiebe S, Fay-McClymont TB, et al. Neuro-
psychological outcomes after epilepsy surgery: systematic review
and pooled estimates. Epilepsia. 2011;52(5): 857-869.

2. Schwartz MF, Kimberg DY, Walker GM, et al. Anterior temporal
involvement in semantic word retrieval: Voxel-based lesion-
symptom mapping evidence from aphasia. Brain. 2009;132(Pt
12): 3411.-3427.

3. Hamberger MJ, Seidel WT, McKhann GM , II, Goodman RR.
Hippocampal removal affects visual but not auditory naming.
Neurology. 2010;74(19): 1488-1493.

4. Binder JR, Tong JQ, Pillay SB, et al. Temporal lobe regions es-
sential for preserved picture naming after left temporal epilepsy
surgery. Epilepsia. 2020;61(9): 1939-1948.

5. Luders H, Lesser RP, Hahn J, et al. Basal temporal language area.
Brain. 1991;114(Pt 2): 743-754.

6. Forseth KJ, Kadipasaoglu CM, Conner CR, Hickok G, Knight
RT, Tandon N. A lexical semantic hub for heteromodal
naming in middle fusiform gyrus. Brain. 2018;141(7):
2112-2126.

330 Epilepsy Currents 21(5)

https://orcid.org/0000-0002-0721-5640
https://orcid.org/0000-0002-0721-5640
https://orcid.org/0000-0002-0721-5640


7. Nobre AC, Allison T, McCarthy G.Word recognition in the human
inferior temporal lobe. Nature 1994;372(6503): 260-263.

8. Abdallah C, Brissart H, Colnat-Coulbois S, et al. Stereo-
electroencephalographic language mapping of the basal temporal
cortex predicts postoperative naming outcome. J Neurosurg. 2021;
1-11.

9. Drane DL, Loring DW, Voets NL, et al. Better object recognition and
naming outcome with MRI-guided stereotactic laser amygdalohippo-
campotomy for temporal lobe epilepsy.Epilepsia. 2015;56(1): 101-113.

10. Busch RM, Hogue O, Kattan MW, et al. Nomograms to predict
naming decline after temporal lobe surgery in adults with epilepsy.
Neurology. 2018;91(23): e2144-e2152.

McDonald 331


	Removing Basal Temporal Language Cortex in Epilepsy Surgery: Short-Term Disruption or Long-Lasting Problem?
	Commentary
	ORCID iD
	References


