
Introduction

Prior to a neurosurgical resection, most patients with tumors or epileptogenic foci in the left hemisphere of the brain show normal
or close to normal language abilities. After the surgery, however, many patients present with significant language decline, which
often resolves over several months (Duffau et al. 2003). Previous studies report different rates of aphasia in the acute post-operative
phase, ranging from 17% to 100% (Papagno et al. 2012). The mechanisms of postsurgical language deficits are not fully understood.
Most studies that attempted to analyze postsurgical language outcomes used incomprehensive language testing (Davies et al. 2005);
in others, subjective scoring of tests was extensively used (Wilson et al. 2015). We used the comprehensive and objectively rated
Russian Aphasia Test (Ivanova et al. 2016) to examine the pattern of language deficits in the acute phase in patients who underwent
a neurosurgery in the left hemisphere.

Methods

1. Davies K.G., Risse G.L., Gates J.R. 2005. Naming ability after tailored left temporal resection with extraoperative language mapping: increased risk of decline with later epilepsy onset 
age. Epilepsy Behav 7, 273– 278.

2. Duffau H., Capelle L., Denvil D., Sichez N., Gatignol P., Lopes M., et al. 2003. Functional recovery after surgical resection of low grade gliomas in eloquent brain: hypothesis of brain 
compensation. J Neurol Neurosurg Psychiatry 74, 901–907.

3. Ivanova M., Dragoy O., Akinina J., Soloukhina O., Iskra E., Khudyakova M., Akhutina T. 2016. AutoRAT at your fingertips: Introducing the new Russian Aphasia Test on a tablet. Frontiers 
in Psychology Conference Abstract: 54th Annual Academy of Aphasia Meeting.

4. Papagno C., Casarotti A., Comi A., Bello L. 2012.  Measuring clinical outcomes in neuro-oncology. A battery to evaluate low-grade gliomas (LGG). J Neuro-Oncol.
5. Wilson S.M., Lam D., Babiak M., Perry D., Shih T., Hess C.P., … Chang E.F. 2015. Transient aphasias after left hemisphere resective surgery. Journal of Neurosurgery, 123(3), 581-593.

References

The pattern of language deficits in neurosurgical patients
E.A. Stupina1, A.S. Zyryanov1, S.V. Chernov2, M.A. Chernova2, E.A. Gordeeva1, G.A. 

Gunenko2, V.A. Tolkacheva1, V.A. Zhirnova1, A.A. Zuev3, O.V. Dragoy1

1 National Research University Higher School of Economics (Moscow, Russia), 2 Federal Center for Neurosurgery 
(Novosibirsk, Russia), 3 Pirogov National Medical and Surgical Center (Moscow, Russia)

 30 monolingual native Russian-speaking patients (16 female; 
age range 18-63, mean 41 y.o.) 

 all but one right-handed (1 – ambidextrous)
 first surgery (28 patients underwent awake craniotomy, 2 were 

operated under general anesthesia
 with gliomas, cavernomas, metastatic tumors or epileptogenic 

foci in left-hemisphere perisylvian language regions

Participants

Language Tests

Results

1. Overall results

Figure 1. Performance on comprehension and production tests (averaged across 
processing levels) before and after the surgery. Mean percentages with standard 
deviations are shown.

 Before the surgery 90% of patients showed normal or 
close to normal language abilities

 70% of subjects showed worsening after the surgery
 Production was affected significantly more than 

comprehension: t(29)=3.24, p=0.003

2. Changes in patients’ performance: the effect 
of the processing level

 Comprehension: no significant difference between the 
tests

 Production: significant differences between all levels of 
processing (p-values corrected for multiple comparisons): 
worsening in syntactic > lexical > phonological

3. Correlations between postsurgical scores of 
all 6 tests

 All except one were strong and positive
 Compare to typical post-stroke aphasia: In the control 

group of 30 stroke survivors the pattern was vastly 
different, i.e. patients with post-stroke aphasia showed 
correlations between functionally related linguistic levels 
only (e.g., phonological perception correlated with word 
comprehension).

Discussion

Though in the long-term perspective language recovery rate after 
neurosurgeries is high, in the acute post-surgical phase most of the 
patients demonstrate a decline in language abilities. Our results 
suggest that the observed deficits are rather non-specific in nature 
and are modulated by the cognitive load of the task. Future studies 
that would include lesional data and follow-up longitudinal studies 
are needed to further inform the nature of post-surgical language 
deficits.

 All patient were assessed with the Russian Aphasia Test (RAT; 
Ivanova et al. 2016), before and 1-8 days after the surgery 
(median=5)

 Each testing session took ~1 hour
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