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WRITING DISTURBANCES IN ACUTE CONFLFSIONAL STATES
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performances were compared to those of 10 controls and |n 24 of the cases, to lheu‘ own .

pecformance alter recovery from confusion. .-~ - Paaz e e

Writing was impaired in 33 of the 34 cases, The wntmo dnsord‘r could mvolvc the mator
and e spatial aspect of writing as well as spelling and syntax. It was the most constant and
the maost striking linguistic disorder seeq in these patients. It disappeared when the coofusion
cleared. The spelling d:sorgcr had the l'gl[owmg features: high error rate in conscpants and
arosle, Rist ol o" omircigs 2ad rubounaticn, "..a‘:

of amalt grammatizal worde i their sauinsly, Righ

involvement of the last letters of the words.
The problem of pure agmphla is d:scussed in the conl:xt of these ﬁndmgs

. WRITING disturbances in focal bram ics:ons arc wcll rccogmzcd (MARCE, [l] BeNEDIKT, [2]).
‘In general, such disturbances are associated with aphasic, alexic or apraxic signs (for a
* recent review,see LEISCHNER,[3]). In a few cases, however, writing impairment has appeared
7. to be isolated. This isolated defect in graphic¢ expression has been called “pure agraphia™

frontal area, (GorpINIER, [4]; HENSCHEN, [5]). For these authors, such cases represent a
confirmation of the cerebral writing center postulntcd by EXNER. [6] to be in the foot of

I\Lurologlcu[ Umt Bo:ton C'Ly Hospual ;md Dcparlmcnt ol' Ncuroloy, Harvard Mcdx::l School T el

- Abstract—Studies of wnung abll:(y were cnrncd out in 34 acutc!y confuscd pahcuts. Thexr S

. (P.A.).- In these cases the lesion has most often been considered to be localized in the Jeft . e

", the Icft second frontal convolution. Einmms sy m ey bt 2t L T
Many neurologists have however becn rcIuctant to acccp{ thc existence of‘ such 4 center,
i (DeseriNg, [7); WERNICKE, [8]; Rawak, [9]; RusseLLand Espir, [10]; HECAEN, ANGELERGUES
:i: and Douzents, [11]). The present study was in part motivated by our own skepticism con-
2 -:_ cerning the existence of pure agraphia on the basis of an isolated destructive lesion in the
. Jeft frontal lobe. We had been struck first by the difficulty of finding such cases (either
" ...  personal or in the litcrature). Secondly we had found that, in contrast to our failure to
™" find cases of pure agraphia with focal vascular disease, we had seen many cases of agraphia,
« < with Jitle or no other language disorder, in patients with toxic or metabolic confusional
states. Thirdly, we had noted that the cases of P.A. in the literature, although often
attributed to,focal disease, frequently had tumors and were oflen stated to show general

%4 mental impairment.

_ We therefore decided to explore methodically the question as to whether isolated
writing disturbance could be found in cases suffering from acute confusional states (A.C.S.).

T = Precsent address for reprints: Service de Neurologie et de Neuropsychologie, Hdpital de la Salpcl.n&rc
t=~ 47, boulevard de I'Hopital, Paris (1Je)}—France.

‘:".,' t Some of the work reported here was supported by Grant NS 06209 from the National Insmuts of
~%-" Health, and by fellowships 1o Dr, Chédru from the Eli Lilly and Fulbright Foundations.
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' and the subeequant A C.R. mmy have heen related bath to medication and ECT.: 9 paucnls were suffering A4
from psychouc depression and 1 !’rom sch:zophrcma. .

i"* : 1. ﬁ-ﬁ\"{i‘.

e ‘Numbc‘:r. - * Age
of Ss (mecan age and range) Icv:ls 3
- -Groupl - 23 e . A4(28-858) 1l C 3 8 -
. (“nalural"AC.S) ’ e - - -
Group 2 T 46 (24-60) 3 3 4 N
(E.C.T) : S . i
", Group 3 - 2 '_ . 42 (3‘}44) 1 -1
©+ (zeneral anesthesia) - o ' )
Group 4 .10 41 (24-59) 3 3 4
{Controls) 1

R i r
344 FraNGOs CHEDRU and NORMAN GESCHWIND :
For the purposes of our study, we have characterized the principal features of the
A.CS. as follows. The main characteristic is a reduction and/or a ready shifting of aticntion. i
Other symptoms, (e.g. disorientation, changes in mood, hallucinations), are not essential :
for the diagnosis. A.C.S. may occur in any kind of toxic or metabolic disorder, especially .7
of rapid onset, as well as in cases of head injury, subarachnoid hemorrhage or increased %

‘intracranial pressure, especially when of rapid onset, The type of pathogcmc agenl involved
.appears to have little bearing on the clinical picture of the A.C.S., (BONHOEFFER, (izp.

In this report we will describe the writing impairments we observed in 34 acutely
confuscd paucnts On the basis of‘ thcs: observauons. we w1ll reconsider thc problem of

TRACTE

S e METHODS
1 Subfecr: oy "'."-'..-" [P : .

~ Four sroups “of subjects were examined: 1. Patlcnrs prcscnung wuh “natural™ A CS. 2/ Pancnts
“recovering from electro<onvulsive thérapy, 3. Patients receiving barbiturates during the induction of - 3.
g:ncral anesthesia, 4. Controls. For the pathological groups, the following requirements were set: .
(a) reduction andfor shifting or attention of recent onset related to a well defined toxic or mczaboln:
-"disorder. The attention disorder was evaluated on the basis of elinical examination. e :
(b} absence of signs of focal bram lcsuons and of chromc mtcﬂecuml detmomucn. ceTTe e e
(¢} age below 60 years. ~rania :
"(d) ability to caury out the test battcry. T :

Every paucnl—but 3 of group Z—dcmOnstrated some dponcnlatlon for time and place. On anotha’ .
band, every patient of groups 1 and 3 pecformed abnormally on one or both of two tests generally con-
.. sidered as *‘attcation taks™: digit spa.u and 2 test of audltary—motor ancnuou (panems of group 2 were - b

notsubmxttedtothcsctasl.s). F S

Group 1, Pauents presenting with “naturai” .\..S. Tie =u-.uogn.; were: dc..m.... s “"‘=~\-""-

hepatic cocephalopathy (6), Wernicks's eacephalopathy (4), acute alcoholic intoxication (1), barbiturate
_ intoxication (1). In saveral cases more than one disorder was prscnt. -

Group 2. Patients undcrgomg electro-convulsive thcrapy {E.C.T.). These paticnts were exammcd
- during the short confusional state following E.C.T. Before E.C.T., each patient received barbiturates

Tablc. 1. Group chamctcnsues (nnmber o!' Ss. age, educauonai background) Educ:monal levels -
*" were defined as follows: Level 1@ Ss h:mng had no high school education. Level 2@ Ss mth more "
-f‘ Uxan l }u: ia high »h-:w! but ot s._.a_tcs chcl 3: hLich 'cbool g-wluam. — Lo

. Ed.ucntionnl background‘

v v: . e
A A '. "‘.“{.,_6
w..':."‘& -AQJ

'-

L AR A
R A ;,;%.L w-
PAE 2 SRR TR E%"

Group 3
of ).Y. barbi
surgical ane

Group 4
{d) abave an

The cha
given in Tat

2. Procedunt

The wri
{a) writing ¢
the weather,
(b) writing .
sentences
presentation
(c) writing &
fox jumps o

Setlcor
block Ietters
; This st
functions in.
spontancous

* tions were r

praxs.
. Subjeci
(examinatiot

LB

Writin
*t;-. ---t'f‘ .
only one ¢

1. Motor i
Of the
a mild tre:
to an illegi
performan
disorders:
of strokes
linked. S
graphisms’
impairmer
frequently
Printer
switching
asked or 1
present in

2. Spatial
Twent
downward

parable 1o

{14]). In¢
lapping th-




U the
tion.
‘ntial
sially
-ased

shed o

ately
n of

lents
n of

Lol

sther
con-
were

ses).
wrate

ined
" -ates
ring

)
5
30

WRmNG strua.u\:czs ™ ACUTE CONFUSIONAL a'rxn:s - - 345

L Group i Pancnts undergomg genm! anqthma. Two palzenls ucrc studlcd whxle under the effect |
ol' l V. barbiturates (total doses: 400 and 500 mg of Amytal), administered as normal prcrncduzmon before -
_:urycnl anesthesia. ‘They remained under the effect of Amytal throughout the interview. -
“ «:. Group 4. Controls. The Ss were chosen (rom the medical wards. They miet requirements {b), (c) and
(d) above and were not confused. No attempt was made to exciude alcoholics.

.~ The charactcnsuc of :he 4 groups in resard to numbcr ol' .S's. age and cducauonzl background ar:
g:vcn in Table 1. : : .

o

.2. Prorcdure U

- (a) wrumg o command: patieats were given the command to composc :md wrxtc two semencz: one :bout
‘e the weather, another about their jobs. - ~ -+ «rvecic3 o e Bee

- -(b) writing to dictarion: six words (business, r::ldent, ﬁmshmg. cxpcn:nc:. physman, ghl) and two
seatences (“the boy is stealing cookiss”, "xf hc is not @reful xhc stool wﬂl fall") were pn:scmcd chcral
prcscntauons were often ncczsary o A <

.’fox;umps aver the lazy dog™. . * T, .
. - Sclfcorrection was discouraged but cculd not always be pr:vmtcd. Ocaslonally the Ss were gm:n
block letters and asked to compose 2 of the words that had been dictated. No time limit was set. ... ..
-" 1 This study was carried out within the framework of a larger study on disorders of higher cortical
uncu'ons in A_.C.S. (Chédru and Geschwind, in preparation). Other language tests were thus given incleding
Sspontansoes speech, naming, comp.:h—m:x,.:, spalling, repxtition, and a word-lisc test. In addition, evalua-
- tions were made of behavior, aﬂ'a:t.. ateention, thc other componcnts of the Gc-rslmann syndrome and
. praxis. g N
1 iVl Subjects of groups 2 and 3 as seell 2s 12 subjc*te of orove 1 ware hs?-r' twice, mpce ok s e TITS
LS T 4-;u-:l: A, ane fioal Saw wami e confusivn cic.'ucu (cxn.rmnanon B). .

ks

Wntmg was frcqucndy lmp:urcd ia rcgard to :ts. motor. spaual and linguistic aspccts
The high rate of writing impairment is shown by the fact that, of the 34 confused patlcnts
: nIy one dld oot dcmonstmtc any abuormahty in wnnng whllc in AC S :

+ Of the 34 suchcLs with A C. S there were 10 who wrotc the Icttcrs normally but with

to an illegible scribble (e.g.: cases 6 and 8—see Fig. 1). In the remaining 19 cases, writing
‘performance fell between these two extremes and manifested some or all of the following
disorders: letters clurmsily drawn; absence of loops of the 1, f, g, and o; reduplication
of strokes in letters such as m, n, w, and u; no dots on the i’s; letters overlapped or not
. linked. Sometimes contamination from a neighbodng letter produced curious “néo-
o gmphrsms (c.g.: case 22—see Fig. I). To be noted is the absence even in the severest
" impairments seen by us, of reiterated drawing of curves, loops and circles, such as is
" frequently reported in cases of P.A., (GORD!N’IER. [4); CampsELL, [13]).

Prmtcd letters appcarcd to be casier to write. In some cascs, the Ss lmpro&cd when

* asked or mixed script and printed letters (e.g.: case 4—see Fig. 2). Micrographia was
"present in 3 cases. In most of the performances no punctuation marks were used.

2. Spatial disorders

: Twenty-three Ss could not align letters properly and oriented the lines upward or
» downward. Some wrote close to the margin of the sheet, demonstrating something com-
parable to the "fear of emptiness” mentioned in focal parietal brain lesions, (CRITCHLEY,
{14]). In copying words, 4 patients wrote in close proximity to the model, sometimes over-
“\ lapping their Icncrs thh thosc of the model. :

.r\'-

A a mxld tremor (e.g.: cases 4 and 20—see Figs. 1 and 2). In S cases, writing was reduced . -
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3. Reluctance to write ]
19 of the confused Ss consist:ntly demonstrated reluctance to wriu:, alleging: I never

could write well, you know vee” “I am not much of a writer”, “without the proper
glasscs it's dlfﬁcult

-.= '-.-4 S}nrac::cal d:sarder:
> Fourteen Ss, althouzh having been askcd rcpeatedly to wnlc in full sentences, and

PR apparcntly having understood what thc examiner meant, wrote “headline™ type sentences
. such as *“weather fair™, “making rugs"”, “scII TV.". .- Such agrammanc answers were

A sumlar d:screpancy bctwecn ora[ and wnucn grammar has bccn dcscnbcd by
HECAEN er al. [l I] in conducuon aphas:a. .

5 Spe]]mg and other Imgu:snc errors ... .

o Lo - cm 1. Samphs o(’ wntmg pcrronnznccs ol acutely conl'used sub;ccts

. Case 6: “finishing” (dictation). Case 8: prcmdcnl (dictation). (a) first altempt;

(b) second attempt:. the patient had been told at this time that he could write in print if he
. " wished. Case22: description of the patient’s job (to command). Case 11: “il he is not careful,

. the stool will fall™ (dicxation). Two attermpts were necessary betause the subject was writing

o100 close to the margin of the sheet. Cuse 20; (a}—dcscnpnon of zhc JOb (to command)
L2 (B)—"if he is not careful ., . ™" (dictation). . -
"~ Writing to command means the composition by the paucm of a sentence on a specific
subjcct set by the examiner,

The samples of this picture have been redrawn with Indla lnk for purposes of reproduc-

tion.”
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- FiG. 2. Samplu of the writing pcn‘ormanc:s ofa pa.tlent (case 4) dunng {left of nllustmuon—
2l January 1970) and out or (nght ot' 1|lustratlon—28 January 1970) an acute confus:oml state,

- _-.‘. .---‘. 4.,--.

. Compansons of tI'c written spcllmg pcrformances “during and aftcr A C.S. were
: cz:rncd out for 21 Ss (10 .S‘s of group 1,9 of group 2 and the 2 sub_]ects of group 3). These

tzmc; as many crrors as they did after A.C.S. An increase in errors occusred in each of -
"“'the three writing tasks:wntmg ‘to command" dictation and copying. -The i increase in
. errors in writing “to command" is not, however, statistically significant. e EORCRESR )
When we turn to the grammauml category of the misspelled word, we find an increase

“in spc!lmg ecrors mainly in verbs and small grammatical words (prepositions; pronouns; ‘.- .

. spelling of verbs often consisted in the modification of auxiliary verbs or of the grammatical. | _
- endings of regular verbs (e.g.: -ed, -s). Small grammatical words were either omitted or -
substituted for by other words. Oa the wholc. grammaucal words and endings, though
" highly familiar, appcarcd to be very fragile.” Dlﬁiculues in these calcﬂoncs are, of course,

““well known in some varieties of aphasics. = .« .10 T

word to the word actually written. We adopted the following classification of misspelling: )
omission (“‘clar’ for “clear™), addition (“carefull” for ‘‘careful™), substitution (“lan lin” .
" for “YanLine™) and inversicn (Vlibrety” for “liberty™) (LEcours [15]). Often, an erToneous,
word contained more than one type of ertor. Such errors could involve isolated letiers,
as well 2s groups of letters (“‘arearea” for *'area™) and whole words (“if it is™ for “if he
is™). The naturc of the “transformation™, the element involved (consonant, vowel, syllablc
or word) and the location of the misspelling in the word were noted. -
The data pertaining to this part of the study arc reported in Table 3. When we consider

the nature of the ““transformations™, we find that the increase of wrilten misspelling during

-

TNECK TP Sl ST WS SAC 0 A T AR S B J ot -'Lt. » )'_.n

“‘articles), designated in the table as “other words™, and, to a lesser degree, nouns. Mis- R

.;a"

Errors were also analyzed according to the ‘rran.rjbrma.'ion" leading from the target S
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L, e Total spelling errors
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_ Table 2. Written spclliﬁé'crro}s in controls, in 21 patients in A.CS. (examination A) and in the
same patients out of A.C.S. (examination B). Comparison of the mean values.

During ° Post

- i - T .ACS. ACS. r ‘
. . Controls . exam. A - exam. B (AlB) (B/C)
e - <(lo Ss) -1 S8y T 21 8s) <

_31seme o 042Ns
'171 Ns * 051Ns

o mey.

: ~.Wn!1ng lo dlctanon . . 394%% ¢ Q42 Ns
0 ' - 204 4099 Ns U
2390 I 037Ns
"33g+s  1.00Ns

JLTNs . 054 Ns

-7 . (1) total percentage of miss;icllcc‘l words (cxp'r'csse;i in per cent of the totat number of written words)- +
(2) pereentage according to the writing task (in per cent of the number of words of the task considered)- .=
ccnt of the number of words from thc .

~(3) percentage according to the grammanal l'orm class ('
<=« copsidered form=class), gt iba i nen WS ol : .
' “Writing to command™ means the composmon by the patieat ol' a sentence on a spectﬁc sub}cct
" " ‘The AfB comparison was made by a rtest I‘or p:ured data; the B/C oompanson by a r:gula.r rtest.
p<005' e p<001. - s~ PN . L F

."...—" -

P2

Bl
el me shelli o S Jd )yv diniy LT MY R LML e S Ghidicndiaiion y L alavaiveQ

element and the location of the crror m the word (see text)

Slaggeen GSIS NS

“Dudng .© - Post R
- ACS. - FACS. . Tt -t
- - exam. A 7 ‘exam. B T (ABY - (BIO)

Teo@LSS) (A1 S

3.46%* = 075 Ns
0BINs | CiosNs
L34 0m INs
_ 109N o omNs

3 01"- T 072Ns
C1eNs | T0a0Ns

T Vov-c[s )

Syllables . ) 117 Ns 0.68 Ns

:,\Vhol.c"\\ords Lt - A.4ge=" 1. 0.69 N.';
- Firs-t"' fetters ~ CLosNs LU Ns

Last 2 lewers oL 256%, .. JW9Ns
Mnddlc of word - . i TULeaNs . 126Ns

" Errors arc expressed in percentages of the total number of written words. 7. - :
- The A/B comparison was made by a rtest for pmrcd data: the B/C comparison by a regufar rtest.

* p<0.05; *** p<0.0I.
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and inversion errors did rot changc “signifi cantly There was, howevcr ‘a trcnd to re-
duplication of the last letters of the word (c : “falll”, “businesss™ . ) or to rcduplxcanon
of whole words (e.g.: “ifif heis™). Ani mcreasc in omission errors is not surpnsmg in a ’
disorder the main feature of which i 15 an a:tcnuon dcf'cv.t. Less ctpcctcd is the stability -~ . - -.
~of inversion errors. Our patients are thus dlﬂ'ercnt from cases ot' dc»clopmcnlal dvsgrnphxa A

LC I R n e

- (LEcours [IS). i3 Til #1000 T PRT
" The study of thc !ransformcd e]emenrs rcvcalcd a h:gh degrcc of mvohcm:m of' con-
sonants and of whole words (generally small grammatlcal words). The high error score .
for consonants reflects’ pamculariy an increase in omissions, and to a lesser degree, other -
types of transformauon. It is in striking contrast to the Iow error rate for vowcls, a difference
wh:ch remains even whcn we balance for the unequal distribution of v wels and consonanls

words having five letters or more. We computcd the number of erfors involving the two -~
: 'ﬁ.a. lelters, the two last letters and tL" middle of the word, As dﬂmo...-.u"_! d in Tabiz 3,
‘errors mvolvmg the Iast two Icttcrs mcrcascd mgmficamly whlle errors m the othcr mtcgoncs I
dtdno* el VALEIIE LS T RPDRE

" “The written spelhng errors of thc SUb_]CClS scen after recovery from A. C S. (cxammnnon A C.lt.
B), were similar in every respect to those of thé control group (see Tables 2 and 3); some Sl con
minor spatial Of mOtor crrors were found in only 3 patu:nts of group 1 after rccov:ry

6 Wnrmg dtsrurbances in relauan 1o arlier duorders of fngher cortical funcnons (H C.F) -
... The dysgraphxa demonstrated by our patients was far more severe and constant than
any other concommmt dlsorder«In spoken lanvuagc. “there’ were Some word-finding
difficulties and a few ecrors in rcadmg aloud and repetition, but the ovcrall pattern of |
.“spontaneous speech was normal. On the othcr hand, oral spclﬁng did not change signi-
. ficantly between the two testing sessions; “furthermore, zlthough this was not formally
- studied, we had the impression that an acutely confused patieat could spcll a word aloud ]
~ better than hc could write it; ‘and when a patient was asked to compose a word with . - . 7"
" block letters, he made fewer errors than when he wrote it (we gave him only the letters o
composing the word). In regard to the other H.C.F., there was impairment in the drawing . _
'., ta.sks and minimal difficulty with right-left oricntation, ﬁnger recognition and calculation. - T R
" During the A.C.S. (examination A), the rate of misspelled words covaried with the ~ . . -
"motor difficulties in writing (r=0.39; d.f.=28; p<0.05), as well as with disturbances in
drawing® (r=0.62; d.f.=28; p<0.001). When the scores obtained out of A.C.S. (examina- )
" ‘tion B) were considered, the disturbances on written spelling were correlated with the oral .-~ "7 RS
‘spcl[mg score (r=0.63; d.f.=23; p<0. Ol). and to a lcsscr dcgrcc wnth thc cduc:monal o T
: backOround (r 039 df 23 p<0 10) : ot

D[SCUSSION

~ These results indicate that a writing disorder may be associated with an A.C.S. fegard-
less of the etiology. This writing disorder has comman characteristics which vary only in

* Motor ditficultics in writing and drawmg dnfﬁculuu were scon:d according (0 a three point scale by .
two mdcpcnd:nt judges. e N . 3
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severity and which involve the motor and the spatial aspect of writing, as well as spelling
and syntax. It is a transicnt phenomenon which disappears when the A.C.S. has cleared.
This dysgraphia is thc most striking a.nd the most constant lmgulsuc disorder seen in
A.CS. ce e Tee e e . E . .- .

The spelling dlsorder has the foIlowxng fcatures ‘a h:gh error rate in consonants and
of small grammatical words in their entirety, a high rate of om:ssxon and subsutuuon,

hlgh rate of involvement of the last letters of the words. ™ -'-:'*- CRE T : 1o

- The fact !hat a widespread acute cerebral disorder can lead to a rclaﬂvcly xso!atcd
dysaraphla seems, to us, to be the most interesting concluswn ofthls sludy and may throw
-8 new light on_ thc old problem of pure agraph:a (P.A.). AL -

L. We will review the cases which have been claimed to bc cvcamplcs of P A Wc w:ll
not discuss here the “P.A. cases™ in which agraphia was associated with disorder of oral
languaec (EskriDGE and PARHILL [16]), reading (MaRcuUs [17]), or of fine hand movements,
(MAHOUDEAU et al. [18]). Thc aeraphia in thcsc cases, was pan ot' a w:dcr syndromc and

“a - ¥ -5

. cannot be considered *“purc™. o ter s ey
.+ - If we focus on the cases in which agraphla was the sole o thc most prommcnt symptom.

-,we are struck by the high proportion of reports in which mention is made of “mcntal

S :'hdctcnoranon“ “obtundation™, “brain atrophy™, “increased intra-cranial pressure™. Thus,
) thc patient of McConNELL [19] was said “to fix his attention and keep his mental machinery

=% in action with dtﬂiculty" -The patient of Stnico [20] is reported as being in a’state of -
- . “demenziale progrcsswo . In the first of HECAEN's series (in which the agraphia is not - &
“actually described as “pure”™ but as 2 “symptome privilégié™), 4 out of 7 patients had . .
- brain tumors and were obtunded, 2 had cortical atrophy and 1 had been operated on for _;;

" a froptal eoilentogen’e saar and was renorted-as bath reentally deteriorated and illiterate,
(HecaEN and ANGELERGUES [21]). In HECAEN'S second series, 4 patients out of 6 had intel-
lectual impairments, a fifth patient was said to be alert but had a brain tumor; only the
last patient, examined only one month after a cerebrovascular accident, was satd not to
bc deteriorated or confused, (DuBols, HECAEN and MARCIE [22]). -7~

- The famaus case of GORDINIER [4) is, to us, -no more conclusive: ' ]—there was an

" extensive frontal lobe tumor with signs of increased intracranial pressure (diplopia, papil- o
.* ledema); 2—the wmxng performances demonstrated by his patient (reiterated drawing of

: curvcs) might be considered as showing frontal pcrscvcmnon rathcr than agraphia. We

. 'raxsc s:rmlar ochct:ons to'the cases of CAMPBELL [13] and the first msc of MAHOUDEAU [23].
*The case reported by PeNFIELD and ROBERTS [24] was a young man, alert preoperatively,

who was operated on for a frontal epileptogenic scar and prcscntcd an agraphia on the

si\.. 18" o »
-(4(. Ly 2y 3 gLy . b Tm R ‘2 e
AR—" A, a7 VLA TS Ay Lo pinfs R ad §
<% -‘? \-'73- TR 4 R e ) ".

- 9th day afier the operation. The fact that the agmphla was a delayed and transitory
phenomcnon at Jeast raises the possxblluy of a confusional state on the basis of edema.
Thc same problems arise in the case of MORSELL! ["5]

- The case of NieLSEN [26] was & lcft-handed man who had al“ays written with the

1 nght hand. He developed an agraphia of the right hand alone in‘association with a right
hemiplegia affecting primarily the leg. This clinical picture strongly suggests an anterior

. cerebral occlusion with probable infarction of the callosum in a patient with speech in
the right hemisphere. -Although wec have much less information about the case of PITRES
127), the same analysis may well apply. These cases thus resemble the case of GESCHWIND
and KAPLAN [28] who'manifested a left unilateral agraphia. This patient showed other
signs of callosal disconnection and subsequent post-mortem confirmation of an infarction
of the corpus callosum without any lesion in the right hemisphere.
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Wc assume

ol \-.vmmg occurs prlmanlv m the presence of a dlﬂ'usc bl'dln dysfuncuon

ir'zol'discuss this problem here. We wish to point out that our preccdinﬂ' comments may
‘perhaps not apply to this group, since the possibility of pure agraphia in lcft—handcrs on
the ba51s ofa d:ﬂ'ercnt ccrebral orgamzanon cannot be ruch out at this umc >

XTI - Py -
-~ S

e At DA freesntt g

a “magnifying” a writing disorder provided by a superadded diffuse braia dysfunction.

"We would wish, however, to point out that the refatively lower degree of written spelling :

disorder in our cases may not refiect a true difference but may be a result of patient selection.
Smcc patients were excluded from the study unless they could cooperate for the entire
test battcxy, some more severely involved subjects were almost certainly omitted. We

out in the past. Davis and Davis [30], in an experimental study of hypoxemia in normal

subjects, noted that handwriting changed simultaneously with the E.E.G. when the subjects e

were OXygen deprived; they stated that writing seemed to be “a very delicate indicator of
consciousness impairment”™. BENTONand ABrRaMSON[31], in their studics of the GERSTMANN
. syndrome in patieots recovering from electro-convulsive therapy, mentioned the presence
‘of dysgraphia but did not point out any dtscrcpant.y bc(wccn th:s symptom and thc othcr

cbmpom:nts of the syndrome. - 7%y’ i RN

.

. Why is wntmg so fragile? It is poss;b[c that wnnng is rc:dlly d:sturbed because it
dcpcnds on so many components (motor, praxic, vxsuo-spaual as well as kinetic and

fraction of the population, even among the highly educated, who vse their writing abilities
extensively. Writing is therefore very rarely, if ever, an overlearned and automatic skill.

assistance in the original preparation of the manuscript, Frank Benson, Harold Goodglass, and Edith
. Kaplan for aid in the experimental design. We wish to express our appreciation to Norman Andrew,
Corwin Fleming, and Simeon Locke for making patients avatlable for study.

AP ]

= In summnry. most of the cases in thr: htcraturc support thc idea thal an lsohtcd dxsordcr I

. \\ “dz et lmp. ¢t t.._ d.sbr..p‘ua fouud in A, C S palu:l a'ns nct.caadnly ld¢llllCdl '
to the one described in cases of P.A.: (1) 1mpa1rmcnt of the spatial aspect of writing is
'n'lorc marked and more frequent in A.C.S. than in cases of P.A. “These spatial dlsturbanccs T
&=id"are similar to those described by MARCIE ef /. [29] in cases with nght-sxded tumors.” If we *
S, assume that an A.C.S. results in a global dysfanction of the cerebrum, the spatial defect
.“we have obsérved can indesd be accounted for by the right hemisphere involvement.
(2) the written spclling disorder in A.C.S. is, on the whole less severe than the ones reported .-
et oot S axaraple TET pantitie thet o Datixn 2t sl e

- hcmisphcrc m:ghl play a role, possibly through involvement of the cortical Janguage areas, -

have, in fact, sccn ‘clinically patients in 'A.C.S. with “even more ‘severe writing dlsordcrs

- W-r.x(mg thus appears to bc a v:ry dchcatc fmg:le task. Such fragxhty has bcen pomlcd.

“ Iinguistic). “Furthermore, most normal humans exercise their speaking abilities and their.
. comprehension of spoken langnage constantly. Many people, although fewer, exercise
their reading comprcheasion abilities very extensively. [t is, however, only a minule

Arknon-l:dg:nren}:—Wc wish to thank Hervé Lebras for help in the statistical analysis, Martin Albert for -
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Résumé—Une etude de I'écriture a été entreprise chez 34 malades en état confusionnel aigu.
Les réalisations graphiques de ces malades ont été comparées a celles de 10 sujets témoins
ainsi que. pour 24 dentre eux a leurs propres réalisations, apres régression de Pétat con-
“fusionnel. L * %
L’écriture était alteree dans 33 cas sur 34. L’altération pouvait concerner les aspects
moteur et spatial de Pccriture aussi bien que I’orthographe et la syntaxe. Le trouble de
I’écriture constituait chez ces malades le désordre linguistique le plus constant et le plus
marqué. Il avait disparu lorsque Pétat confusionnel était dissipé. La dysorthographie avait
les caracteres suivants: fréquence des erreurs concernant les consonnes et les petits mots
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gr:mm:mcaux dans lcur totalité, frcqucncc ds omissions et ds subsulunons. frcqucncc dt:
cm:urs touchant les dcrméru lettres des mots, LTI e

'Zummmmfassung-—Das Schre:bvcrmdgcn von 34 nkut verwu'n:n Pauemen wurde unter-

sucht, Die Ergebnisse wurden mit denjenigen von 10 Kontrolipersonen und von 24 Fillen
inach Aufklaren aus dem Verwirrtheitszustand verglichen. ‘33 von 34 Pat. waren schreib-
gstan. Die Schreibst8rung konate Motorik und Raumgliederung, aber auch Buchstabenord-
“nung und Syntax betreflen. "Die konstanteste und ausgeprigiesie linguistische Stdrung
* bestand hierin. Sie verschwand, wenn die Verwirrtheit behoben war. Die Gliederungs-
-stérung bot folgendes Bild: Starke Fehlerrate bei Konsonanten und bei kurzen grammati-
kalischen Wortern in jhrer Gesamtheit, hohe Auslassungs und Subsmuuonsmtc baondcrs

ot Das Problem der remcu Agraph:c wurde im Zusammenhang rml dcn Untersuchungs-
ergchmssen diskutiert. * - .
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