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Direct cortical stimulation during awake craniotomies is used for mapping language in Year Type of Study Quality  Based on research, we compiled the individual tasks and their respective
order to proceed with the greatest precision while ensuring preservation of critical
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anguage areas. Intraoperative mapping is typically conducted by having the patient Rofes 2014 Systematic Review Lesser ) Vc\)lcat ons .Sl’t q N ?t?d f the b Ial r q ted tasks for th
produce route speech and name objects. However, no standardized tests or Papagno 2011 Case Control Good € compiied a fist of general localions, and suggested 1asks 10r those
procedures are used during craniotomies; therefore, speech-language pathologists Brennan 2007 Case Control Good specific locations. | o o |
(SLPs) are unsure of the correct methods to use. PubMed, Web of Science, and C ; 2000 Case Ser Good *Important: Due to brain plasticity and variability, these are suggestions.
_CINAHL datat_)ases were search_ed to retrieve studies focuseq on language tasks | Wﬁ ase er!es 00 Tasks should be individualized to each patient.
including naming, reading, counting, and other verb tasks during awake craniotomies, Gil-Robles 2013 Case Series Lesser - The areas in the brain listed should be tested using the following tasks:
andkthe Iocaticcl)nl_in tEe brain dlistu(rjbedbwhe_n [3Ierf0|_'ming tﬁese tqsksl. We r_e\;]i_eb\{v tge Duffau 2003 Case Series Lesser |
tasks reported, list the cortical and subcortical regions whose stimulation inhibite : _ _ _ _
language, and consider the types of task that stimulated regions of the brain. We Brannen 2001 Case Series Lesser Brain IR e e CLIELEmL AR IR e
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compiled the research and created a representation of a brain with the locations of T k A . - I -
stimulation based on task. We argue that particular types of tasks are better used for t d St t

awake craniotomies serving particular locations in the brain. We discuss the clinical as SSOCIa e Im u a Ions
value of the tasks and the limitations of the procedure. We suggest future research
towards a formalized approach to language mapping during awake surgery. Further
research will answer clinicians’ questions as to how to map language with the greatest
specificity intraoperatively.
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‘Research Question: _ _ i, | Total Avicles =403 4  There are a variety of speech-language tasks used to assess different areas of the brain. However, there is not
In patients V_Vlth bram pathologies undergoing R Web of Science = 249 one standard assessment used across patients mainly due to the variability of each brain as well as the difficulty
awake craniotomies, does the type of language S CianL =16 of controlled testing of patients undergoing awake craniotomies.

task influence what area of the brain is disrupted
during direct cortical stimulation

el 2 Higher quality studies including randomized control trials are often inappropriate to conduct because of the lack

- Search Strategy: b 4 -Double Review = 25% (100 articles) of control subjects. Direct cortical stimulation can be dangerous for healthy control subjects because of the
(awake) AND (craniotom* OR surger* OR Abstract [IRtiahaly invasiveness of the procedure.
intraoperative) AND ((language  AND (mapping = &
OR testing OR test OR tests OR meth9d ORtask 7 _ _ _ | _ _ -
OR assessment OR localization)) OR “cortical ¢ + Exclusion: | 3 Case series and case control studies are appropriate for this topic of research. The primary limitation in these
mapping”) AND ((brain OR cerebrum OR . A - Sl Case Studies studies are the low number of subjects, the variability among the subjects, and the varied tasks studied among
cer_ebr)a;l) AND (site OR location OR area OR nctusion (e i syt sk DU researchers.
region 4 -
h V¥ Methods can be used to increase the reliability and validity of this type of research. Language mapping can be
* Databases searched: | =Ataluliclen =Y video recorded and disruptions (anomia, hesitLic:ns, etc. ]yc:an be r;fed by blind reviewegrs tg increzze ?nterrater
4 reliability. Areas of the brain in the patients can be stimulated multiple times to serve as their own control to
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increase validity.
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— Appraisals _ W B Appraised =7 Object Naming @  Counting O | Reading O  Word Generation @ Patterns have arisen from the current research that favor some tasks over others based on different locations in
403 articles were narrowed down to 7 articles, O oyt o ertes) Aud. Resp. Nam. @ Word Discrim. @ Symbol ID O Verb Tasks - 5 the brain. Until a more standardized assessment procedure is developed, the previously described tasks should
st s ‘ be considered when monitoring the speech and language of patients undergoing awake craniotomies.

including 2 Case Control studies, 4 Case series,
and 1 Systematic Review. These were appraised
and results were compiled

ObJeCt Naming Patient pre_sented \_Nlth line df&WIﬂgS of concrete ObJeCtS and asked to « O OjeCt naming stimulated most areas of the brain (parietal, tempOral, and frontal Brannen, J. H., Badie, B., Moritz, C. H., Quigley, M., Meyerand, M. E., & Haughton, V. M. (2001). Reliability of functional MR imaging with word-
name drawing (typically from BNT) | B 2007
C ] Pati ¢ 0-10 ] | OO.GS) ( rer_]nan1 ) o _ _ generation tasks for mapping broca's area. AJNR.American Journal of Neuroradiology, 22(9), 1711-1718.
Oun_tlng at!ent must count from 0- continuous Y. ’ O OJeCt namlng mOr? sensitive fOr t?Stlng Iang_uage _than Countlng (Brennan’ 2007) Cannestra, A. F., Bookheimer, S. Y., Pouratian, N., O'Farrell, A., Sicotte, N., Martin, N. A., . .. Toga, A. W. (2000). Temporal and topographical
Readmg Patient must Correctly read a short sentence. ’ :\IIZOF- perlf]ornl]dr.eaclhrglg tssl(hsland pICt(l; re n?:n."ng (SII-I?O?FI)eS’ 2013) 2011) characterization of language cortices using intraoperative optical intrinsic signals. Neuroimage, 12(1), 41-54. doi:10.1006/nimg.2000.0597 [doi]
i i i ° aming snouia nciuae o IVINg ana noniiving objects (Fapagano, :
Word Generation For 20 Seconds, the patlent must come up with as many words as g _ - . g . g J p g Duffau, H., Capelle, L., Denvil, D., Gatignol, P., Sichez, N., Lopes, M., . .. Van Effenterre, R. (2003). The role of dominant premotor cortex in
they can think of either beginning with a certain letter, in a certain ) Ventralll PMCC B artl.cma(tlor}% Speze(():gé)a nd naming (Duffau, 2003). language: A study using intraoperative functional mapping in awake patients. Neuroimage, 20(4), 1903-1914. doi:S1053811903002039 [pii]
category, or antonyms of a word. * Dorsal PMC= naming (Durtau, - | | B e
_ _ o o ’ — ' Gil-Robles, S., Carvallo, A., Jimenez Mdel, M., Gomez Caicoya, A., Martinez, R., Ruiz-Ocana, C., & Duffau, H. (2013). Double dissociation
Auditory Response Patient hears description of a concrete noun and must generate a Brocg S a,rea speech p_roductlon (Cannestra) | - | - | o N
Nami ng el @ dESCI‘iptOI’  \Wernicke’s area= receptwe |anguage (Cannestra)_ between visual recognition and picture naming: A study of the visual language connectivity using tractography and brain stimulation.
Word Discriminat SLP reads aloud ' t labl r r - Broca's area anterior regions=semantically related (Cannestra). Neurosurgery, 72(4), 678-686. doi:10.1227/NEU.0b013e318282a361 [doi]
ord iscrimination (char:eii Siﬁitci)zlil o?rf]i?\zglr ‘r’]"gnzqz) eS\l/JVl?'re; gret”e?rr:]siﬁgziv"r‘]’g[hzr e - Broca’s area posterior areas= phonologically active (Cannestra). Papagno, C.. Gallucci, M., Casarott, A., Castellano, A., Falini, A., Fava, E., . . . Caramazza, A. (2011). Connectivity constraints on cortical
J9ing P . J y ‘ WernICke'S area anterior and Superlor :phonologlcal areas (CanneStra)' reorganization of neural circuits involved in object naming. Neuroimage, 55(3), 1306-1313. doi:10.1016/j.neuroimage.2011.01.005 [doi]
heard a word or nonsense word by making a thumb movement. - Wernicke's area inferior = semantic functions (Cannestra)
] - _ 0 ) ] Petrovich Brennan, N. M., Whalen, S., de Morales Branco, D., O'shea, J. P., Norton, I|. H., & Golby, A. J. (2007). Object naming is a more sensitive
SymbOI Identification Patient |Sdpresented with a SymbOI (I-e- a StOp Slgn) and must say Its ’ 2:3663‘622 Eggg/tlcz)? ;V;[Sefgtls])n((jBlpaﬁ:]c;(:]mzaggl?rea 44 (71 /0 Of patlentS) and BrOdmann measure of speech localization than number counting: Converging evidence from direct cortical stimulation and fMRI. Neuroimage, 37 Suppl 1,
name and purpose. 0 I , : | )
. . . . S100-8. doi:S1053-8119(07)00345-X
Verb Tasks Multiple types. Must produce the verb in a picture in the correct form *Verb comprehension is a better assessment than object naming (Rofes, 2014). ’ > o
p yp ' p p ! Rofes, A., & Miceli, G. (2014). Language mapping with verbs and sentences in awake surgery: A review. Neuropsychology Review, 24(2), 185-

must complete a sentence with a left out word, must come up with a Verb production is the best assessment of language and requires the highest level

Verb that can be done Wlth ObjECtS In plcture’ patlent must produce Of Cognltlve SkIIIS (ROfeS, 2014). 199. doi:10.1007/s11065-014-9258-5 [doi]
Infinitival form of verb depicted in drawing.



