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Abstract: This article and the subsequent one suggest that
the currently accepted view of a simplistic (direct) relation-
ship between encephalitis lethargica (EL) and postencepha-
litic Parkinsonism (PEP) is based on a incomplete evaluation
of the epidemic period literature. In this article we provide a
detailed analysis of the literature from the period that demon-
strates that Parkinsonism was not initially part of acute EL
symptomatology, that PEP was not typically the prevailing
type of chronic EL and that oculogyric crises were never part

of acute EL symptomatology and not initially associated with
PEP. The second paper uses these finding, and also examines
the clinical justifications for concluding that all patients with
PEP had prior acute episodes of EL, to reevaluate the pre-
sumed direct etiologic relationship between EL and
PEP. © 2010 Movement Disorder Society

Key words: epidemic encephalitis; von Economo’s dis-
ease; encephalitic Parkinsonism; oculogyric crises

Postencephalitic Parkinsonism (PEP) is currently
perceived as having a very close etiologic relationship
with encephalitis lethargica (von Economo’s disease;
EL), with PEP developing either immediately after the
acute phase of EL or at some time (weeks to many
years) later. This relationship between EL and PEP
was based on the observation that EL patients could
have a form of EL, the amyostatic-akinetic form, in
which they showed many parkinsonian features, and on
the perception that some EL patients seemed to pass
seamlessly from the acute phase of EL to PEP.' This
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observation and perception led to the modern view that
PEP is the predominant (and perhaps) only permanent
sequel to EL.

In this article, we trace historically the development
of PEP, the amyostatic-akinetic form of EL, and oculo-
gyric crises (OCs; which are intimately associated with
PEP; cf. below) to better understand the perceived rela-
tionship among them. The purpose of this analysis is
to demonstrate that some of the currently accepted
aspects of EL and PEP do not accurately reflect the
epidemic period literature. Furthermore, the data
detailed here provide critical support for the second ar-
ticle of this pair, which argues that the relationship
between EL and PEP is more complex than currently
believed, i.e., that the virus that presumably caused EL
alone may not be the cause of PEP.

The selection of references that form the bases of
these article was unbiased in that we searched our col-
lection of EL literature (over 2500 publications) for



1125

HISTORICAL LITERATURE ON EL AND PEP

*191329q SI A19A0931 10 sisoudoid 1oy pue

‘enoul [ejuoul pue JojowoydAsd yim asoyy Jrey are oefonboes g4 yim syuaned ‘sorwopide T 1761 PUB 816] 103e 1Y) parodal ‘BAUDLD) 10, €761 +zPlITARN
210w 10 IK ¢ Jo Ae[op ®
I0)Je 10 A[ererpowrul Joyiro TH Jo od£) Aue woij osue Kew JqJ jeyl Sunou ‘Surjesw Yl Jo JgJ UO UONBUWLIOJUI PI[Teldp jsouw ay) pajuasard
"Te 30 Yooppry ur Surro] ‘suejide sisA[ered ur yoreasar oye[nuwins pnom g Jo oefenbas ueruosunyred oy Jey) UIL1Ied SeM (PIJORJJe 2dB]
ayy Afuo Juraey syuaned owos ym ‘9[qenes sem AJojorewoidwAs ay) jey) ‘1oaamoy ‘pajou swoydwks ueruosuryied yim syuaned asoyy
QIoM JXQU ‘Oe[onbes uowWWOd JSOW AY) PAMISUOD ISJOBIBYD UI SUONEISIE JO soSueyd [ejudw jey) pajrodar [[omoH :(9Aoqe 'Jo) 1G] Ul ZBUNON
9sed JsIy S1y pajiodar pue mes oy Jey) pajels pue T Jo oeonbos uowwos Jsow Ay} JO dUO SI JWOIPUAS Ueruosunyred oy) Jey) pejou piezzng €761 UOTJBIOOSSY [BIIPIIN YsnLig
14 jo oseyd snoraaid e pey Aeyugep pey sjuaned asay) 1oyjoym
UTBLIooUN 9SNBJ9q ANSSI SIY) paster ¢ pey Loy Ioyjoym Jo sso[pre3ar (d pedojeadp oaey jySrwr sjuoned STy Jo owos Ioyjoym pauonsonf) 761 2PlEpsAIa
91o[dwod arow pue asudjul drow sreaddear swoipuks oy ‘1oje|
yonul JeA QWOS IO SYIUOW dWos ‘Qroym Aep ay) [nun ‘Suruurdaq ay3 je Jurjquiar) pue swiseds woij paguojold Jayjel UOISSITWAI B $99S dUO
T 101Je syeom owos ‘refnonted ur ‘usijo ‘uonerorowe snoouejuods Jo soseyd juosard uoyjo sowoIpuks ueruosuryred 9soy) JBY) MOUY OM,, 761 (umbnopy pue senbnog
‘paurexo-oI
uoyMm suol[ues [eseq 2y} JO JUWRA[OAUT 0) Sunuiod 2OUIPIAS OU Sem 1Y) ‘PAJOU Sem QWOIPUAS sueyise sisAfered ay) Jo aimoid asuojur
JSOW B SSQU[I JIoY) JO 93e)s 9Indk 9y} JuLNp woym ul ‘sjudned Ino Jo awos ul Jey) sem 10B} SUILIS V,, ‘IoAdMOY ‘pajou  adK) suejise
sisATered oy Jo,, 9q 0] PAIOPISUOD M G ST INde I3)Je IK ¢—] JOJ PIMO[[O] SISED UBDLIOWY 76 U0 paseq g Jo de[onbas oy) paquiosa 761 RILITENVTS)
‘A3ojorewoydwAs ueruosuryred jo syodar yuyap a1om 1Y) INq ‘Qd 03 APO21Ip TH Sune[al SAOUIJI OU
QoM 219y} ‘SpIom Ioyjo uf . e1mjord ueruosursyred oyl Jo soInjeo) IOUl0 pue ‘J1eS JUBUNSOJ ‘SSOUJTS ‘0orf OYI[-YSBW dYj JO OpeW ST UOHUIW
Inq ‘INd20 jou op sunisy s1sp.od d>upworduils o) sadUIRJAI ssaxdxy,, ‘parels A[[eoyroads osfe sioyine asay], "(sased /) oefonbas juonbaiy
Jsow Y 219m sa3ueyd o1yoAsd g A[uo 103 ApiSir Inq ‘syuanjed Gy 10 poyrodar arom siowor (dposido Qnoe Ay} I9ije ow §]—7 de[enbas
pey Jey3 T Jo Sased [z 9yl Jo Aue ur A103ojed ojeredos B se poISI[ JOU ST WSIUOSUDY IR ‘oe[onbas Tg Po[lelop dwnjoA SIYl Ul /4 J[qR], 761 o1 T8 10 suosIeq
"SJUSWIdAOW ATRJUN[OAUT AQ pasnole
U0dq Sey ISQIAUI JSow Jey) pajou ‘sefonbas 01 Areoyroads Surureirad (odAy ueruosuryred e os[e sem 910y} eyl ‘BOYLIO[EIS 0 UOTIR[AI UT
‘PAUOIIUAW MATARI UT JJe[ Inq onunaukjod pue ‘oniduruaw oruopoAuwr OryoAsd ‘wrojraroyd ‘Or3einau o1drey)o] :sadAy g Jolfewr ay) pajsI| 1261 g SPuow£g
I Jo [onbas ojowar & oq
01 pareadde d yorym ur 9sed B UJIS JOU pey pue T AINOE JO SISBI U AJUO Sy A By} PAJUSWWOD Joyuny preydy . -isoddo oyy o3mb
St yorym ‘Surdoosp sAempe jsowe a1e SpIRAS ay) ‘g ul 9 & ‘JuIS[ng Arenuod ay) Uo Ik UIJO JNq ‘PIso[d-J[ey [[& I8 Jou a1k A[[ensn S9A
oy ‘eruoyredAy Terouas ur jred oye) odej Oy} JO SQINJONIS A[OSNW Y} JI ‘AJI[Iqowwr ‘Jo9Jje ur ‘ore [suejrSe sisA[ered ur] sornjedy oyl Jy v, 1261 L1 PIEYOY
-9310we Aew soIuo uetuosuryred
1oupo (s own ul sdeyrod pue soNnUd pIqIow IAYI0 UI INJO0 Ued Inq (JJ 0) anbrun jou SI QWOIPUAS UOSUDIed dY} Jey) papnouo)) 0261 oy KA pUE QLRI
“onbos siyy Jo Aouenbaxy YSiy oyl 9qLIDSIP 01 ISIY A SeM S[DIE SIY) JEY) PAJOU | OWOUOIH UOA “HIOM SIY} UO SUNUSWILIOD
ur g Jo wioj oruoooAw Ay} woly dojoadp JHd Ud9s JoAdU dARY Ady) Jey) pajels sioyine oyl pue T jo wioj d13odowreyiydo
-JuQouWos AY) Woly pareyyns A[entul (e 9res Surginys e pue ‘ersounjApelq ‘Kpisu pamoys oym Jad woiy Juragyns sjuaned 9AY paquIdsdq 0261 ¢ JBIRd pUE pIEdIS
‘ad£y  suene sisA[ered,; se T JO SSEO AL PAQLIOSA 0261 4 PMOH pue Laufry,
*9[qeIeqap SI SIY) Jey) PAJOU B[OJRD) YSnoye ‘rel AI9A dIe T JO SULIOJ UBTUOSUDYIR] 0261 (¢ BIOIED) UI PaIId) YOURL]
14 Jo 2d&) oneysoAwe 10 ueruosuryred jo uonuaw oN 0261 2 PUSTEAN
T4 Jo 2dA) oneysoAwe 10 ueruosuryied jo uonuaw oN 0261 [ lemurerg
*KILIQAQS UT Paseal1oap A[pasrew swojdwAs ym ¢ Io)je (9oe] payseur
® pue Jowan ‘eIsaunjApelq pamoys juaned siy) odAy sueyise sisArered Surpnpour g jo 2dA) e Sunuasardar AJ[BIPI YOBI ‘SOSBI UIARS SJUISAJ 8161 orUOSTTAL
‘skep moy & ur pareaddesip swoidwAs jey) pajou osfe Inq . ‘sueide sisAjered
QARY JSNW US 18Iy JB JY3noy) [ Jey) Ysew s, uosunjied Jo aAnsagdsns os,, ‘st juaned onieydsous ue jo uorssardxa [e1ov jey) padIeway 8161 JIPH
T4 Jo oseyd A10jIsuen} e pajninsuod
wsTuosurIed Jo susis ay) eyl unso3dns ‘parorodalr Ajears pey juened oy) ‘I9je] ow g dde) OYI[-SeW pue JIed JO 9sneddq wool
Sunnsuod ay) parsjua juaned ay) se suejide sisAjered yum  pasouderp A[fejuowr,, Affeniur sem oym T yim juaned plo-14-6G € paqLIdsa( 8161 JprezZNg
‘er[3ues [eseq oyl 03 paje[ar oq o1 pareadde jey) T Jo od£1 ou palsIy os[e ‘seIjoenuod pue sisored AJuo jnq oefenbes pouonUAIA 8161 /T 30 ouIoysmaN
oefonbas jo ad£) Aue jo 10 g jo 2dA) ueruosuryied € Jo uonuaw ON 8161 REIEIN
«oe[onbas woiy vaxy Aeonored sem,, orweprdas g IsIy ey sajou  yderSouow ‘GzET Ut
‘ueruosunyred se pomora oq p[nod jey) swoldwAs Jo UONe[[AISuU0d Aue paquIdsap Jo T 0} aefenbas are aroy Jey) roded 1oyre ur uonseSIns oN L161 ¢, OWOUOIE UOA
JuIuUOD e X Apnys jo adKy/e01nog

(6261—LI61) 2svyd 2110.4yd L0 2INOD SULIND WSTUOSUIYIDJ 0] Suruipiiad i uo siioda.s 1olpw Jo s1s€ipup 1pal-£q-10ok por1101s1E T ATAV.L

Movement Disorders, Vol. 25, No. 9, 2010



1126

unlike any of the other sequelae of encephalitis, the parkinsonian syndrome has nothing about it to suggest that it is a

1919-1920 EL epidemic; also stated that whereas the parkinsonian type of EL is “pretty often curable,” the prognosis of PEP, which

appears between 6 mo to more than 2 yr after an apparent cure of EL, does not have a good prognosis.

pathological process in the central nervous system, the common form having the parkinsonian syndrome.”
Stated about PEP, “...

In “Author’s Preface”noted that PEP by this date has become well-known to “medical men.”

disorder is almost always considered a late sequel of EL.
Suggested mask-like face in acute EL often produced by lethargy and/or facial paresis, and thus differs from that during PEP.

1929; 1931 Clearly described the sequelae of EL, including PEP, and also described a primary type of EL that he called the amyostatic-akinetic type,

recrudescence of the original malady.”
Described a 15-yr-old boy who developed “acute encephalitic Parkinsonism” but then fully recovered after 2 yr; noted that this type of

“A considerable portion of these cases must pass into the chronic stage, and they will fall into different types according to the location of the
Had observed the immobile face in some of the earliest cases of the disease in 1917 and that the parkinsonian type of EL was evident in the

TABLE 1. Historical year-by-year analysis of major reports on EL pertaining to Parkinsonism during acute or chronic phase (1917-1929) (Continued)
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von Economo'

which had many parkinsonian features.

J.A. VILENSKY ET AL.

relevant articles from the epidemic period (1917-1929)
and later that presented some information/view on the
amyostatic type of EL, EL sequelae, OCs and/or PEP.
We emphasize here that our review includes articles
published in the three major languages of the time,
English, French, and German. Furthermore, to facilitate
readability, we have placed much of the supporting lit-
erature in tabular form; thus, the reader is free to con-
sult the tables for these data but the article is fully
comprehensible without reference to the tables. Finally,
in the tables, where we include quotes from non-Eng-
lish articles, we only include the English translation (to
conserve space).

HISTORICAL REVIEW OF EL REPORTS
PERTAINING TO PARKINSONISM

In two 1980s article on EL/PEP, parkinsonian signs
were considered to be important for diagnosing EL.*?
However, parkinsonian signs were not part of von
Economo’s original description of the acute disease®
and some authors initially considered them to be tran-
sitory (Table 1).

Similarly, parkinsonian signs were not considered
part of the chronic syndrome until about 3 years after
von Economo’s 1917 initial description and not firmly
associated with chronic EL until about by 1924 (see
Wimmer in Table 1). And, during this period there
were consistent questions as to the relationship
between PEP and idiopathic Parkinsonism (PD), with
some clinicians of the time (especially the French
clinicians) insisting that PEP and PD were identical
(including etiology).'”%!

Additionally, the amyostatic-akinetic form of EL
was not a consistent form of EL. Von Economo' stated
that the amyostatic form of EL was particularly preva-
lent in some EL epidemics, such as that in London in
1918, and Hamburg in 1919. And, Cruchet*® indicated
that the greatest number of patients with this type of
EL was observed between November 1919 and April
1920. We also note in Table 1 a comment by Franck
that the parkinsonian form of EL may have been rare,
but Franck was not a well-known EL authority.

Lastly, virtually all recent reviews of EL only men-
tion the three types of EL highlighted by von Economo
(somnolent-opthalmoplegic, hyperkinetic, and amyo-
s'[atic-akinetic).3 234 However, there were actually
many more types categorized; we listed 28 types in a
previous publication® including some that would seem
very unrelated to Parkinsonism (e.g., cerebellar, hemi-
plegic, spinal, polyneuritic, autonomic, tabetic, mye-
litic, thalamic, and juvenile pseudo-psychopathia). It is
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TABLE 2. Number of cases of PEP and other sequelae of EL

Year Years
reported  included Region #PEP (%) #others Comment Reference
1922 Unstated France 68 (67) 34 Cited in Wimmer 1924 Souques®!
1922 Unstated  US 49 (53) 43 Grossman®”
1922 Unstated UsS 36 (37) 61 Bing and Staehlin®®
1922 Unstated  France 39 (41) 55 Cited in Wimmer Reys’’
1922 Unstated England 0 (0) 271 See Table 1 Parsons et al.'”
1922 1919-1922 US 16 (10) 145 Includes, acute, chronic, and fatal cases House>®
1925 Unstated [N} 11 (14) 67  Only 27% of acute EL showed sequelae Neal et al.*’
1927 1924-1927 Belfast 83 (59) 58 2.5 yr after acute EL Robb*"
1928 Unstated ~ US 586 (89) 75 Ziegler*!
1928 Unstated ~ Germany 28 (82) 6 Stern*?
1928 1919-1925 Newcastle-on-Tyne 6 (10) 54 Major report on the “after-histories” of EL in England; Parsons>’
1924 Birmingham 28 (15) 155 some data may have been used more than once
1926 Birmingham 36 (30) 64
Glasgow 50 (25) 150
1919-1925 London 56 (20) 224
1919-1926 England 168 (39) 266
England 334 (36) 591

1934 1923-1924  Sheffield 64 (32) 135
1931 Unstated London 129 (49) 136
1937 1917-1926 Boston 100 (54) 84

Notes that since 1925 more have become parkinsonian  Hall*?

Borthwick**

Notes that only children with sequelae can be Holt*

expected to show some recovery

unclear how often any of these “types” including the
amyostatic-akinetic type led to PEP or even if all of
these types represented the same condition.

The importance of these data (Table 1) is to demon-
strate that EL. was not initially associated with Parkin-
sonism and, even later, some doubted this relationship
or believed PEP and PD to be the same. Why this is
so is not entirely clear but it suggests that there were
some fundamental changes in the syndrome over time
and thus the relationship between EL and PEP may not
be as direct or consistent as it is currently perceived
to be.

PEP VERSUS OTHER FORMS OF CHRONIC EL

Table 2 presents all the available actual numerical
data for the number of PEP cases versus other forms
of chronic EL that were reported from 1922-1937. The
reported percentage of EL patients who immediately or
eventually developed PEP symptomatology is very
variable, ranging from no cases to the vast majority.
Certainly, this variability related to definitional aspects
of PEP as well as to the timeframe used to record the
patient’s history. On the basis of the data in Table 2, it
is difficult to accept the premise that the vast majority
of EL cases eventually developed PEP as advocated by
Duvoisin and Yahr in 1965 or the statement by Dour-
mashkin in 1997%" that, “the outstanding motor mani-
festation [of the chronic form] was the parkinsonian
syndrome, present in almost every case.” Rather, non-
PEP sequelae (especially psychiatric) were common

during the epidemic period and will likely still be
prevalent should EL recur. The lack of attention to
these non-PEP sequelac*’ have undoubtedly skewed
the perception toward accepting a direct relationship
between EL and PEP.

OCULOGYRIC CRISES

OCs are now considered almost a pathognomonic
sign of PEP* and it is doubtful that they were
described prior to the EL epidemic period (but see
Jeliffe in Table 3). Nevertheless, this sign was not
clearly identified until 1921 (4 years after EL was
defined), and even then only putatively (Table 3).
Thus, OCs were not part of the constellation of signs
that were associated with the earliest descriptions of
PEP and certainly were not considered part of acute
EL symptomatology (von Economo never listed them
as being associated with acute EL). Accordingly, con-
sidering OCs to be a sign consistent with a diagnosis
of acute EL is incorrect (see Refs. 2 and 3), although
most modern putative cases of EL consider them inher-
ent to the disease (e.g., Refs. %5 and °%). That OCs are
not part of acute EL symptomatology but are consid-
ered part of PEP symptomatology*® raises some ques-
tions as to the continuity between the two conditions.
Furthermore, that OCs were not initially recognized in
PEP also raises questions about whether there were
some changes in EL and/or PEP during the epidemic
period, suggesting perhaps that these were not unitary
syndromes. Accordingly, Wilson in the EL chapter in

Movement Disorders, Vol. 25, No. 9, 2010
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TABLE 3. Historical year-by-year account of oculogyric crises

Source Year Comment

Oeckinghaus* 1921 Reported that in October 1920, after sleeping for 8 wk uninterrupted because of EL, a
farmer’s 15-yr-old daughter complained of her eyes rolling up.

Lemos™ 1924 First description of OCs in France.

Fischer,”! Meyer,” and Ewald® 1924 First description of OCs in Germany; Fischer noted that he could find no prior references
to this type of ocular movement.

Geimanowitsch et al.>* 1924 First description of OCs in Russia.

Hohman®’ 1925 Presented the first description of OCs in the US (four cases) and noted that he could find
no prior references to this type of ocular movement; considered OCs to be a late onset
sign of PEP, although they occurred as soon as 1 yr after the onset of parkinsonian
signs in one case.

Barkas® 1926 Earliest British accounts of OCs; almost all cases were associated with chronic EL, almost
always of the parkinsonian type.

Wimmer’’ 1926 Indicated that OCs occur 4-7 yr after the development of chronic EL.

McCowan and Cook™® 1928 Reported that the earliest occurrence of OCs was 6 mo after EL onset, but they
consistently appeared at least 1 mo after the onset of parkinsonian signs; also noted that
the incidence of OCs was increasing; reported an incidence of 17% among 136
institutionalized encephalitics and saw their first OCs in 1923; stated that there was no
relationship to any specific epidemic; their patients developed their initial EL episodes
from 1919 until 1925.

Collier™ 1928 OCs virtually exclusively in the “parkinsonian syndrome of lethargic encephalitis.”

Bramwell®° 1928 Stated that there was no mention of OCs in the literature before 1923 and noted that, in 11
cases, they were consistently associated with manifestations of Parkinsonism; described
the sign as pathognomonic (our italics) and was sometimes of diagnostic importance
because the accompanying Parkinsonism signs were too slight to be recognizable.

Critchley®' 1928 Commented on the rarity of OCs, which occurred in only 5.6% of his 72 cases; noted that
they are only found as part of the parkinsonian syndrome and that they may be
becoming more frequent; observed that during a crisis the patient does not lose
consciousness, but may have hallucinations.

Taylor and McDonald®? 1928 OCs only occur in PEP.

Bennett and Patton® 1930 Reported that OCs, although a postencephalitic residual, may occur without any other
parkinsonian sign, and presented one case as an example.

Jelliffe® 1932 Postulated that OCs had been observed before the epidemic of EL, were not solely present

in EL/PEP patients, were not an isolated phenomenon, and were typically associated
with some affective disturbances; hence, viewed them as secondary (functional)
phenomena associated with psychiatric processes; also noted that OCs tended to occur
late in the disease process, not during acute EL but during the chronic phase; although
he maintained that OCs had occurred earlier than the 1920s, the descriptions he
presented from earlier times are not convincingly representative of OCs.

his 1940 book, Neurology,”” stated that, “... there is
reason to believe the ‘encephalitis’ [EL] is not identi-
cal at all times and locations, and it may cover states
of dissimilar etiology.”

CONCLUSIONS

As might be expected, the relationship among EL,
PEP, PD, and OCs during the 1920s was clearly “mud-
dled,” not only by diagnostic problems, but presumably
also by language, communication issues (some associ-
ated with World War I) and the presumed delay in
onset of PEP. PEP was not considered a sequel of EL
by all epidemic period clinicians, and some considered
it virtually the same as PD. These factors plus the lack
of any clear diagnostic criteria for EL led us to question
the assertion that EL led directly to PEP. In the next ar-
ticle we follow-up on this one, using the presented data
and information on the post hoc rediagnosis of EL after
the development of PEP, to suggest that the relationship

Movement Disorders, Vol. 25, No. 9, 2010

between EL and PEP is not as direct as currently per-
ceived and that PEP, similar to other parkinsonian dis-
orders, had multifactorial causation.
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