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i Neuropathology and Psychiatry, Vol, 17, No, 5, Pages 16-21, 1948

{ Clinical Cheracteristics of Japanese Encephalitis in the Reconvalescence Stage

and Residual Phenomena, by I, S, Glagunov, V, V, Kartasheva and P, M, Khvan

We studied more than 300 people who had been infected with Japanese

sncephalitis,  In. this-report we will try to analyze the clinié'of‘the
reconvaleascence period and residual phenomené, that 1s, those conditions
which apnear in the organism of a person after the acute period of illness;

There is little literature on this zubject,

In our literature we encounter only one such report (P, M, Allperovich,
Neuropathology and Psychiatry, No, 4, 1940), He studied 23 reconvalescents
and only 8 were well,

Kaneko detected residual phenomena in 35 of 200 people, However, later

o works point to a greater percentage of residual phenomena (Nake and Kursiva -
46%, Sakurai and Ito - 63%),

It is understandable that a severe dlasease such as Japenese encephalitis
cannot pass without a trace, leaving some type of pathological change in the

organism of the person, Our detailed clinical and special laboratory studies

ar¢ so interesting that it 1s desirable to direct the attention of doctors to
‘ tﬂis question,
In all ooﬁvalascente, without exseption, there were detected pathological
changes of the nervous system (central) and internal organs, Our rejorts show

that not all the patients come out of the acute period in the same manner, The
various pathological deviations depend on the severity of the process, If some

of the patients recover quickly, then others experience a more lengthy recovery

period, i
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A very divarse chart is obt.ginod during the neurolegicel study of
patients, We found changes in the motive, roflexive and perceptive spheres,

The greater changea were found in the mental spheres, Several of the
disorders detected cause us to think of the irreversability of certain path-
ological symptoms, Almost all the patients of Japanese encephalitis poasessed
numerous autonomic displacements,

Sur studies 16ad us v disbelleve that Uie cunvalescent is finally well,
This is oconfirmed by the condition of the central nervous aystem, the chart
of blood, spinel fluid and slso the status of the somatical spheres,

In the first deys aftear the temperature drop, a mejority of the patientc
stil) remain ip sn unconscious status; they urinate urder themselves und ao
not take food, For several days i1t ic possible to detect rigidness of the
occiput and au incressed muscle tone, The recovery progresses slowly and
goma reco.er poorly, The most frequent and constant complaints at this time
are: general wealkness, stubborn headaches, dissiness, noises in the head,
fading of memory and loss of appetite, Many patients are very inertly apath-
eotio, lack initiative, especielly to work, Only after & monih or longer do
Lhe sbove gradually decrease or disappecr,

In those cases where the perlod of recovery is longer, there are preésent
astheania, with great exhaustioi, wsakness, iumerirg of tons and low moods,
Simiiar forms are gdvantageous grounds for the developmeut of hypnohondrincsl
asthenical conditions, which are more difficult to treat, An asﬁyenical con-

aition occurring es sn expressed dispersive toxico-infective ac}iﬁn ¢n the

brein 1s much more gevers, N

Changes in the psyohiatrio sphbers oocur in 70% of the csses in an early
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peried of the convalescence, They ars non-persistent and dynamic, rougher
in the firs. 2 weeks, However, there are encountered severe coursea; in 3
patients there was a chart of an intellectusl defeot,

Let us stop on the motive disturbences, There were no reports, in ow
meterial, of degenerative-strophic paralysis of the muscles of the neck or
the shoulder areas, This iw explsined by the pathological process, The
arses mopt affected by Japanese encephalitis are the interbrain, especially
the substantia negra, optic chiasm, subchiasm region and in sume ceses the
varolius bridge ind the medulls oblongata. The prooceas is characterized by
an axtensive diffusion, Also affected sare the cortex ami the subcortical
nodules,

During tick enocephalitis, as is known, the chief disturbances are those
of the cells of the forward hora of the cervical sectinn of the spilnal cord,
In the clinical chert the paralysis of the muscles of the sioulder areas and
the nack are predominant - this is the main differential fea.ure of Japanese
and tiock encephalitis,

Wo noted numeroue neurological aymptczs io al) the convalescents,

Most oftec notad were the paresis of the 7th amd 12th pairs of the brain
nerves (20%) of a central type, but in 3 csses there was s unatable two-gidcd
periphersl paralysis of the facial nerves and in 3 oasses one-sided, In & ceses
there was a one-sided paralysis of the 12th pair, of a nuclear origin, with
atrophia of the tongue muscles of the affecied side, Disorders of the eye
movement Were rare aou Weeaiy expressed, Only in 2 cases did we wote parusis
of the upward movement and in 3 csses ptosis of the upper eyelid, There were

noted nystagmus sffectious, irregularity of the pupils and eye aperti.., lower-
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ing of the light reaction of the pupils and insufficlent convergence, In
5 ceses we were able to note aphonia, dysarthris, without disturbance of the
act of swallowing, During the aoute peariod these pationts witnessed bulbar

disturbances,

Oto~laryngologiocal study established a two-sided pareais of the soft
palate in thess ocsses,

Ceratral hemiparesis was noted in 5% of the cases; hemiplegia was not
seen in our material, although Japenese authora list a small percentage (3-.)
as & residual phepomcncz, Duripg ocnvalescence many patients oould wot meve,
even though paralysis was absent, There were disorders in reading, writing,
difficulty ip promouncing words, s sharp disturbance of the ccorcdination ot
movemant, shaking of the eyelids, tongue and fingers of an extended hand,

In one case, after the drop of the temperature, there was an amimia of
the face and tradykinesia, whick looked like parkipsonism sfter Economo
encephalitis,

A typlocal chart of parkinsonism developed in another case after 2 wmonths,
In the acute psriod, in certsin cases, there weres otserved & masklike fece,
bredykinesia, sometimes a forced smile and various forms of hyperkinesis, but
thees sympisxs wore trenslant and occurred irregularly later,

Japanese literaturs reports of single cases of parkinsonisn, The material
of Alperovich liate no cesea of parkinsonism, Study of the refiestcr sphere
disciosed aniso-refiection of the tendimous reflexes in 20%, an increase - /Ui,
lowering - 30%, absence of abdominal reflexss - 20%,

1f olear meningeal symptoms were present in the severe period, then they

were noted in the ccavalescent pericd, The most durstive symptcm was the Xerrip

syspton sccompanied Yy oonstant heedaches; in such cases the spinal f. :id was

b




varied and its pressure was increpaed,
CGf the sensory disorders there were noted peculiar pains, hyperesthesia
of the skin} ip 2 oxses pain in the upper extremities ocaused us to trink of
! thelamio syndrome, In later stages of the recovery there were noted: loss
of weight, dryness and peeling of the skin, falling out of the halr, expausion
of the pupils, A socalled autonomic dystonia was noted in 80F, Also vresent
were Horner's symptom and a subfebr!l temperature which was not expleined by
the sta..s of -he internsl organs, There were single cases of weakness of the
sphinctor of t = ilsdder and disturbance of the aweat glands,
Owing to tha spasm of the ves-els on the periphery, which was indicated
1 also by capillaroscopy, there was obaerved & paleness of the skin integumenty;
a8 A rule the pulse waes very liable, blood pressure was decreased, The body
O temperature was held at low levels. In 15% of the cases there wes bredycardis,
in 5% - tachycardia and only in 30% did the pulse remain normal, The Ascher's
symptom was positive in 75%, The eleotrocardiogram in 45% was typical for a
poat-infection myocarditis, in 25% for infarct and in 30% it was possitle to
note a great lasbility of the hsart muecle,

Regerding the organ of signt, there were hamorrhages on the lower part cof
the eye, residusl occurrences of edeme, in certaln cases - obstructive cccur-
rences, soretimes neuritia of the optic nerve with a passing over to atropry.
It was often possible tc note a disorder of the appetits, usually distortion,

1 Analysis of the spinal fluid and blood in the period of recornvaiescence
revealed numerous charao.sristic peouliarities, The fluld is &alnays cclorless
1 and transparent; formstions of pellile and netting were not obscrved, The

quantity of albumen in 97 5% of all insjpected was increased; in s majority of
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the cases (93.7%) the dlapason of vibration wus in the levels of .4 - 2" /oo,

In oontrast to the acute period, a greater saturation of the spinal f]uld by

albumen draws attentior.. The general content of albumen from 0,33 to Q,. /oo

was noted in 3,88 of the oases, from 0,42 to 0,5%°/00 in 16,28, froem 0,5) ¢

w
0.75%/00 in 30%, from 0.76 to 1%/co in 18,7%, fram 1 to 2%0o0 in 23.8%, and
higher 2°%/00 in ¢4 of the cages,

Globulin reactions of the spinal fluid werm pesitive in all caszes and

their intensit, compered with the gquantit; of albumen, Observing the dyns~ic

variation of the slbumen, we unceasingly ncted 1ts increase in a luier stage

of the infection, 43 % lllustration of thess varlaticns we will se. cdown &

case® history,

Pptient K, 21 vears old, Became i1l 4 September 19,6, Tumpersture rese

suddenly to 38, nsuses, vomiting, Entered the hospital 7 Stptember 150,

complained of severe headeches, dissiness and wesknuss, Memory hazy, Ansscers

questions reluctantly, with one word, Face is hyperemized, tenpersture .7 A,
Regarding the nervcus system; irreguiarity cf the vislon, left eve arer-

ature narrowsr than right, Right nasolabisl fold somewhar smootn, Tendinona

reflexes inoreased, #athclogical reflexes absent, Muscle tone in extremities

aomgwhatl lncreased,

Kernig's sign positive; expressed rigidpess of thc occip-

it2l muscles,

The tempara.ure deocreased 15 September, but the patient felt poorly until

6 Qotober, He experienced headaches, dizzy spells, lnability to walk alone;

mental perosption was low, Most of the time the patlent was in bed in » hylf-

sleap statua, not showing any interest to est or to the aurroundings,

— ——
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<:>' Ths patlent three times undervent exploratory punctures,

Dute Day of Albunen Teat React ion Cytosis Neutro- Lynphos
lliness in “/oe Pandy's Nonue-Apelt phila cyles

13 Sep  10th 0.75 .4 . 126/3 51% 17%

19 Sep 1loth 1,15 4144 e n7,3 g Tl

9 Vot 3tth 1,18 ‘ies tas 76/3 8% Gla

Thus the quantivy of albumen progressively inorenses In later stiszes
of the illness, the globulin reastiona are ex;ressel mc-e intensively, tic
ovtcsis is far from norwmal, Such growing displacements of the a'bumen stutus
el tha spinal fluld is obs.rved in 97,7% of the casss, In a later period of
the ${llness the amlbumen-cellular ocomposition returus to normal, he quuntivy
of formal elements in the splnel fiuld is increased from 11/3 to 052/3 in 9Z 31
of the cases in the period of convalescence, OCf this nunber the inereasse from
11/3 to 39,3 was observed in 21.8% of the ouse , from 31/3 to %0/3 in 20,74,

<:> from 100/3 to 300/3 in 2z1,3%, fron 301/3 tc 6.0/3 in 3 .7% of cuaes,

Thus, in the convalescent pariod the quantity of cells ia still signi-

ficantly increansed,

Studies of the volums of cerbohydrate-salt establlshed the pethnloricyl

m

3

Qiaplacements of the blochemicsl equilibrium of the sugar and chlerous soa
i q E Y

eni the lowering of the absolute contant o) theze mubstauces finv Lhe Ylcsd 28 o
majority of the patients,

The ooeffizlent of the penotrability of the blood-brain barrier was vuried
in 77,8 of the oases at tae expense of a comparative hyperglycorrhecnisn,
Dairing so frequant an inorease of the pentrability of the burrier for suwrur,
the sbsolute quantity of sugsar in the cerbreapinal fluid was lowered s <4-29
rmilligrem § in 35,5% of the oca=es, incresasd from 66 1o 83 mil'ipram % in 1%,

in the remaining fluidas (51,5%) the absolute content of sugar was norzal, An
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inorease of augar o’ the bl:od was not noted; hypoglycemia - a {requent

occurrenge in the subgoute period; in 50# of the casss a decresse of

i

the

sugsr regohed 70-47 milligrem %,
A decreass of the quantity of chliwous sodium in the blood tao 344-3.:C
milligram % was observed in 56,3% of the cases; a deoresse to lower "i{rurgs =

only in certain cases, The biocherical belance bestween the NaCl of tue

spinal fluid and the blood wes disrupted, the penetrability of tho vrain-
blood barrier for this substance deviates from the nurmal in 74,06 of the
cases; of this number ¢hs ocefficisnt oi penetrability was varied, increua-

ingly from 1,5 tc 2 in (3,68 of the ocases, decreasingly from 4,3 &md lowes
in 31X,

The data obtalined Wy us point to significant and lengtiy patholosical
variations in the spinal fluid,

Thus, fer example, Patisut G recovered from Japsnese encepnsiitis in

August 19.6, In March 1947 he ovmplained of headaches, Cizziriess, sleep-

lessness and loes of memory. Prom a neurologlocal status it was possible to

note a light ssymmetry of the nasolabial fold and aniso-reflexas (n the upour

and lower extremities,

Analysis on 24 March 1947 gave the following results: sninal fluid
colorless, transparent, quantity of albumen 0,39%/co; Pamiy roaction ++;
Nonne-ipelt reaction ¢; oytosie 28/3; quantity of sugar in the spinal {lula
§7 milligram %, in bloed ~ 113 milligram %, coeffioisnt of penetrability 0.75;

NaCl in the spinal fluid - 619 milligrem %, in ths blood - 343 milligran &

coeftiolent of penstrability 1,8,

Thus, the hem: .to-liquid occefficient of penstrsbiliiy for sugsr and




chlcrous sodium, 8 weeks after the acute period, was sharply increased a%
the expense of hyperglysorrhachia and hypsrchlorrhachis, Evidently the
virus of Japanese encephalitis causes stable and deep variations of the
brain-blood barrier and also of centers regulating the interchange of sub-
stances, The latter ia the reason for disruption of the carbohydrate-salt
interchangs,

It is interesting to note that Prof, Smorodintsev and Drobeshevskaya
detected great quantities of specific antibodies in the spinsl fluid of
convalescents, The antibodies, with success, reacted with the antibodies
in reactions of tying the complements, A simultaneous quantitative titer-
ing of the antibodies of the spinal fluld and blood of one and the seme
patient indicated a correlation of the antibodies of the spinal fluid and
(:> blood equal to 115 - 1310, This indicates the grea£ displacements of dis-
tribution of the antibodies because the normsl correlation of antibodies in
the spinal fluid and blood is 13300, Evidently these antibodies, in excess,
penetrate into the spinal fluid, owing to the disruption of the barrier
functions, E

The morphological chart of .t he blood indicated by a large quantity of
material, that the normalizations of the general quantity of leukocytes and
leukocytioc formulas extend to 5-6 weeks and longer, In certain cases the
leukocytes interchange with leukopenia, Cases of leukocytosis from 12,000 to
~/,000 are encountered during all ‘ypes of complications and are accompanied
by neutrophiles with displacements counterclockwise to bacillary and even to

imauture forma, The red blood was not varied,

The most frequent complications of this period were pneunonia, chronio-

O
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sepsis, hemorrhagic diathesis (bloed in urine, appvarances of hemorrharing,
hematoma in various ssations of the body),

The funotional disrupticns of the motive and auvtonomisc ordei's can lnst
months, but all sre subject to recovery, An sspeclally stabla sympton is e
socalled infecticus ssthenia, Toaards the outcome of 4-5 weeks, during the
most advantageous period, the ocourrences of general wealkness disanpe-r, the
patients begin to gain weight, however, some neurologloal symptoms remain
stable even after 2 months and longer (affection of the brain nerves, dis-
ruptions of reflector apheres, pyramid signas, pathological variations of the
splnal fluid), In single cases, aftar 3-4 weeks' lapas from the mcuts period,
tbere developed charts of post-infection pmychosis whioh led the petient to o
psychiatric hospitsl,

Our material points out the severe variations of the nervous system which
take place during Japanese encephalitis, To explain this we conducted gccurete
tests of sectionsl matsarisl (this will be reported later). In one case in
wiich the patient died of accidental ressons, we detected hemorrhages in the
brain, in this numoer diapedetic types, residual infmmetory occurrences
(lynphocytioc and plasmatio infiltratee) and accumulations of astrocytic gita,
in the centers of inflammation, also oligodendrogliia and Hor-ega cells,
Evidently, in the period of econvglescencs, in the nervous myster tnere
tinues a process of healing,

Many doctors still have difficulty in determining when a patient is ccu-
pletsly well bscause they are not well aoquainted with ihe diseass,

Cur studles will help in the evaluation of the atatus of & peticnt,

recovering from this infection, Owr material covered cases from several dsys

O to & year and beyond the soute stage,
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