
PART YII
DISEASES OF THE ERYO S SYSTEM

CHA PTER . ","XIII
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GENERAL DISCUSSION
Both sp inal and cerebral m eninges a re subject to infection,

Tumors are rare and arc u ua lly o f a benign nature. The bacterial
in vas io n may be through direct extension around the roo t s of the
ccrebro- pinal nerves o r the infectious agent may be carried b5'
the blood; occasiona lly there m ay be direct invasion of the men­
in ges from th e rupture o f a n abscess o r fr om injuri es. Mast oid
abscesses m ay rupture into the mcningcs. The direct extension
from the n asal m embrane upward around the roo ts o f the olfactory
nerves is certainly rc pon ible for some meningea l infections.
l\leningeal tuberculo si i probably the re ult of bl ood -b orn infec­
ti on a s i the ca c with sy p h il is.

The bl ood vessel o f th e m eninge are cont rolled 1>y the va 0­

m ot o r nerves fr om sy mpa t he t ic ganglia ; th e e, in turn, are con­
troll ed fr om th e lat eral horn ce ll ' o f th e pinal cord, and homo­
logou center in the m edulla and the midbrai n. The pinal
meninge t hu m ay have their circulation di sru rbcd by bon y le sions
o f the fir st thoracic to the third lumbar vertcbrrc, and the cerebral
meninges m ay be affected by le sions of the upper thoracic ve r-

. tebrre o r by axi , atl a s, o r occip ut lesion .
Gra vity is a fact or in ca u ing m ening eal conge ti on when the

bl ood v c el ha ve d efici ent tone, a may be the ca e in the pres­
en ce o f bony lc ions , suc h a h ave been m ntion ed, o r in the pres­
en ce o f exh au ti ng illrre ,a ty ph oid, or wh en toxins affect the
va cula r w all s, a in sc u r vv , influenza, and certain o t her acute o r
cac hec t ic di .ca es. F or tl{i r ea son th e s upi ne position is to be
av oided, during any criou o r long-continued illn ss.

The pia a nd a rachno id arc to h e cons ide re d a o ne memhrane,
in d i. ca e : infl ammation o f th ese u ua ll y a ttack the dura to orne
ex t nt, and vi ce ver a. Di ca se o f the dura i a -ociat ed wit h
nerve-r oot y m pto m more o fte n and more int im ately than i dis-
a e o f the pi a-arachnoid ,

• [enin g al di ea cs h ave 11 uall y a grave prngno is, and ~a t i s ­

fact ory t r a t m nt i di ffi cult, 'urgi cal intcr i , r nc i u ually
du b iou , t hou gh it rna: g ive g ood r ult in elected ca cs . By

3



PACH l".\1EXIXGITIS 339

far th e mos t important thing i the prophylaxi o f meningeal
invasion : th is mu t be ba cd upon th e con ide ra tio n of th e etio log­
ical fac to rs.

E pid emi c cere bro-spina l meningiti is d i cussed with other
acute inf ecti ous di sea ses.

PACHYMENINGITIS
Infl ammat ion of t he dura mat er may affect chiefly ei the r the

extradural space (exte rna l pachymeningiti s ), or the subdura l space
( inte rna l pac hy me ning it is ). Either the cereb ra l or th e spina l dura
may be involve d.

Cere bral E xternal P achyme ningit is is due to trauma, mid dle
ear disease, syphilis, or disease of th e sk ull. T he sy mptoms are
often indefinit e, but inc lude constant, dull headach e in nearly a ll
cases. Chill an d Iever. d rowsi ness and stupor . rar ely conv ulsio ns
and paralysis, ma y suggest th e diagn osis. Choked di sk is pre se nt,
and is xl ue to th e increased intracran ial pressure. Symptom s of
pyemia, with leu cocyte i , may appea r. T he hist ory of in jury,
previous middle ear di ea e, etc., may help in the diagn osis .

Cere bral Inte rn al P achymenin gitis may follow the external
form, or may not be as socia te d with it . It is foun d in alcoholics,
epi lep t ics, tl{e insane , and par alytic dem ents. Rar ely it may app ear
in childhoo d, after ac ute inf ecti on . Th e condit ion is hem orrhagic;
successive subd ura l hemorrhages occ ur, and th e e becom e orga n­
ized. 0 th at at autop y a lam inat ed fal e membr an e may be fou nd ;
this mayor may not be stained w ith hemoglobin and it s de riva tives.
H ead ach e, con vul sion , pa ra lys i are th e most common sy mp to ms.
Each hem orrhage may be associa te d w ith a fai rly ty pical ep ilep t ic
at tac k; the pr ogress of events may be mu ch luw er than ordina ry
epilep t ic fits in some cases. Cortical epi lep y is fr equent; thi s
may lead to local izing sy mpto ms . and to surg ica l relief, The
pa ra ly i may be upon the same ide as th e hemor rhage ; thi may
he due to th e pressure of t he opposite ide against t he ku ll; o r
to flexio n of t he brain ste rn. thus cau sing pressure up on the pyra­
midal t ract s of th e oppo ite side. A fter organiza t ion of the clot,
thc pa ra ly is is upon th e op po it e ide of the body, as is to be
exp ec te d from th e anatomical rel ati ons.

Spinal E xternal Pachymeningit is re sults from t rauma; verte­
hra l disease , either yphi lit ic, t ubercular. or other ; fr om th e pre ­
sure of tumors, etc.: it i alway secondary. The symptom s are
mo tly ref erable to inv olvem ent of th e ner ve roots.

Spinal Internal Pachymeningit is is due to alcoh oli sm, sy philis ,
t rauma. or ex te n ions from ver tebral di ease. It is u ua lly hem­
orrhagic, and is most frequ ent in the cervical enlarg ement (pachy-
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meningitis cervicalis hvpert rophi ca ) . F irst, in volvem ent of th e
sensory ner ves causes neur alg ic and neuritic sympto ms of the arms
an d sho ulde r gird le; pa res thesias, pains, formicati on , and va rious
re flex m uscul ar ymptorns appea r. Later, pa ra lysis of t he hands,
arms an d sho ulders appears; this is of th e lower neuron type, a nd
atrophy may be speedy. Third, the legs show spastic or upper
neuron paralysis , du e to t he pressu re up on th e de ce nding tract s.
Dea th is fro m ex haust ion, after months of illness, or earl ier , from
inv olvem ent of th e phrenic centers.

Diagnosis. The sy mptoms may make the diagn osis evident.
Spinal puncture and the exam inat ion of t he cer ebr o-spinal flu id
may sho w th e et iologica l agent. Traumati c ca es , some tumor s,
especia lly osteoma, a nd cases with in creased intracr ani al pressure,
may be recogn ized by th e X-ray, espec ially in ste reoscop ic views,
13Iood examina tio n shows leucocy tosis in pyogenic cases ; dimin ­
ish ed eosin ophi les in tuber cul ar , and some times eos ino philia plu s
lymphocy tosis in sy philit ic cases , \ Vasserman's, Noguc hi's and
other biologi cal tests for syphilis sho uld be made.

Treatment . I n traumati c ca ses, th e rem oval of bits of bone or
of thi cken ed dural areas may g ive relief. Drainagc of th e ce rebro­
spina l fluid, seve ra l tim es repeat ed , is o f va lue under certain con­
ditions. Tumor s may so me t imes be rem oved.

P alliati ve mea sures may give mu ch relief. V ery ge ntle ge ne ra l
sp ina l treatment g ives relief w hic h may last for a wee k or mor e.
Counte r-irr itation, ice bags, m ustard plas ters, heat, may give tem­
porary relief.

Hygienic condition s mu st be correct ed. A lcoho l, sex ual indul­
gence, exce ssive meat d iet, s ti mula ting food s and drinks of all
ki nds, mu st be for bidden for a lon g t ime, even th ough sy mp to ms
ab ate markedly.

Prognos is. Com plet e recovery is not to be expec te d, except in
earl y trau ma, where the pres ure ca n be removed before ti sue
degen eration has begun. Part ial recovery is to be ex pec te d wh en
the cau sative factor i amenable to treatm ent. Improvem ent may
be hoped for wi th palli ati ve measures. D eath may occur at almost
any time, but may be postponed for months or ev en y ears.

L EPTOMENINGITIS
I nflammat ion of th e pia-arachnoid occ urs as th e result of an

infecti on; rar ely trauma g ives entrance; usu ally the infectious
agent is born e by th e blood . The meni ngococci, the pneumo­
cocc i, typh oid bacilli , tubercle bacilli , and th e st reptoc occi and
staphy lococci of vari ou s typ es are the most fr equent. The disea se
may follow an y of the ac ute infecti ou s diseases, m easles, mumps,
diphtheri a, influ en za, o r any othe rs . Tubercular meningiti s is
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more common in chi ldren . The inflammat ion may involve th e
spi na l membranes alone, th e cerebra l alone, or both. O f the
cereb ra l, the ba al are a is more fr equ ently involved, probably
partly on accou nt of g rav ity , and partly on acco unt of t he many
nerve roots and blood vessels , whic h presen t so g reat a reas of
folding mem br an es to th e acti on of the invading age nts.

Cerebral Leptomeningitis of the convex ity is cha rac te rize d by
head ach e, feve r, stupo r and de lirium. Con st ipati on , coated ton gue,
nau ea, projecti le vom iti ng , convuls ions, are common sy mptoms.
Photophobia is cons tant; hype rse nsitiveness to all sensory im pres­
sions amounts to severe pai n upon any st imula t ion wha tever.

Basilar Cerebral Leptomeningitis is cha racte rized by th e sy mp­
tom a soc iate d wi th inflam mation of the convexity, and also by
pt osis, pupi lla ry cha nges, st rab ismus, facia l spasm or par alysis,
athetoid movem ents of t he hands, espec ially, and th e delirium is
sometimes cha rac te rized by wee ping, lau ghter , and apparent exp res­
sion s of rage or othe r passion .

Spinal Leptomeningitis is cha ra cte r ized by marked pain in th e
ba ck, w ith rigidity, op istho to nos and ret ract ion of the head.
R eflexe s are first marked , th en dimini sh ed or abse nt. Varying
se n ory di sturban ces a rc pr esent, acco rd ing to th e ea rly irritat ing,
later paralyzin g effec ts upon the senso ry nerve trunks, roo ts , and
ga ng lia. The spina l cord may be in volv ed , wi th pa ra lys is, bed
sores. incont inence of urine and feces, and other sy mpto ms of
men ingo-myeliti s.

Serous Meningitis (wet brain; men ingit is se rosa) may be
eithe r acute or chron ic. I t involves the cerebra l membrane almost
exclu ively. I n it s chro nic form it g ives sy mpto ms of brai n t umo r.
In th is type th ere is ex cessive format ion of cer ebrosp ina l fluid .
The condition is du e to chronic alcoholism. The ba sila r mem br ane
is usually involved, as well as th e convexity , and t he sympto ms
referable to th e in volvem ent of the cranial nerves a re ofte n severe.

Diagnosis. The hi st ory of an acute inf ect iou s di sea se, of
chron ic alco ho lism, or th e pre ence of th e signs of tubercu losis or
sy philis elsew here in th e body, with the sy mpto ms as gi ven, sho uld
suggest th e diag nosis. Th e exam ina tio n of the cer ebrospinal fluid,
obt ain ed by mean s of lum bar punc ture , sho uld est abli sh the nature
of th e di sease. In cro us men ingi ti s th is fluid is g rea t in am ount,
escap es under pr essur e, and is clear. In infect ious ca ses th ere is
usually a rath er sma ll, am ount of a cloudy or floccul ent fluid, wh ich
usu ally contains th e infecti ous ag ent. Someti mes thi s is not to be
found eithe r on slides or in cult ur e ; in ject ion into anima ls may
gi ve th e diagnosis whe n othe r met hods fail.



The blood examination shows m arked leucocy tosis in purulent
cases; dim in ished eosin ophiles in tu bercul ar cases, a nd so me times
indica t ions of othe r less common etiological factors.

Treatment. T he treatment of all typ es of lept om eningitis fol­
lows closely after that given fo r ac ute infectious ce rebrospina l
men ingiti . (q. Y.) The progno is i a lways g rave. Recovery may
occur, but usually wit h more or less pe rmane nt in jury .

CHRONIC LEPTON.:ENINGITIS
T his may follow the ac ute form, or may occ ur as a slow an d

chronic form from th e beg inning , as th e result of alco holism, sy ph­
il is, and possib ly as the re ult of inten se ove rs t rai n of the muscles
of t he back with ex posure to ex t re mes of heat and cold.

The sy mptoms are refer ab le to in volvem ent o f th e nerve roots,
an d incl ude hy perest hes ias, parest hesias, and anesthe ias, affecting
th e se nsat ions o f heat , cold and pain, or of touch a nd mu scle sense,
variab ly and at di fferent tim es. Mot or sy mpto ms include spasms
and we akness , rar ely paralysis. H erpes, s lig ht and va ry ing di s­
turban ces of bladd er, rectum, a nd ge nita l func t ions , a nd progres­
si ve loss of all power s un til death from ex ha ust ion or int ercurrent
di sease ar e inclu ded in th e ordi na ry hist ory of th e di ease.

Treatment is limit ed to th e correcti on of the ca usative factors,
~ n d. such gene ra l sp inal t reat ment as may be indica ted on exam­
ma tlOn.
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DI SE ASES AF FECT I! 'C BOT II BRAIN AND CORD

MULTIPLE SCLEROSIS
(I nsula r scle ros is; lacunar sclerosis; disseminated scle rosis)

1\[ulti ple scle ros is is one of t he mo st common of o rga nic
nervous diseases. I t is cha rac terized by the formati on of plaques
of neu rog liar ove rg ro wth in man y widely di taut areas of th e ner v­
ous sy ste m, and clini ca lly by tremors , wea kness, speec h d ist urb­
ance s , em oti on al inst abi lit y and vi ual d istu rban ces, whi ch ap pea r
an d disappea r sudden ly o r slow ly, an d which co ns ta nt ly pr ogress
to mo re serious sy mpto ms , to lic lp lc sness and death.

Pathology. The plaques a rc usually slightly denser th an th e nor ma l
ner ve tissue, and a rc o f a pearl y luster. Th ey a rc compose d of neur ogl ia ce lls,
and usua lly surrou nd a sma ll hlood vesse l. Through them the naked axons
pass, o ften fairl y normal exce pt for th e loss of th e fatty shea ths, an d which
see m to ca rry ner ve impulses in a fa irly normal mann er . T he ner ve ce lls
o ften retain their normal appeara nce, in the midst o f the plaques. The path o­
genesis is not kn own. It has been supposed that th e degener ated fatty shea ths
give th e stimulus to th e neur ogl ia whic h causes th e ove rg rowth; th e proximi ty
o f th e vesse ls leads to the view tha t th e di sease is altogethe r circula tory in
o rigin;" it is suppos ed tha t conccnit a l pecu liarities of the ucurogtin predi ,po r;;c
to ovcrg rowth, and th at thi s is excited l -y toxic subst an ces in the circu lating
blood .

Etiology. The sexes a re pr obab ly ab out eq ually a ffec ted , thoug h
stat ist ics disagree co ns ide ra bly. Rarely ca ses a re reported before
pu berty ; aft er th at age th ey a re frequ ent unti l afte r thi rt y years;
after th at age th ey are agai n ve ry rar ely found . The exanthe ma ta ,
malari a, suns troke, typh oid arc a ll men t ion ed as ca uses ; thi s
incid ence is litt le if any !Treate r th an might he expec te d fro m
th e laws of co inc ide nce. t rai ns of va riou ki nds a re rather more
frequ ent as pos ible etio logica l factor s. A neuropath ic anccs try is
pr ob abl y one fact or. Mct allic poi ons, lead. mercury . and pr ob ably
ar cnic, are con sid er ed as cau ses. A hist ory o f fright, o r so me
othe r pr ofound emoti onal sto rm, is so me t imes g i",en as th e cause
of th e disea se ; in such cases furth er in vesti gati on usuall y eluc i­
dat es ea rl ier sy mpto ms ; t he emo t iona l s to rm is usuall y one o f th e
first rccognizahle sy mpto ms, rather than a real cause uf th e di sease .

Pseudosclerosis. Cer tain ca ses diag nosed as mult iple sc le ros is
have come to a utopsy, and no sig ns of sc leros is have been found;
dou btl ess in so me of th ese ca es t he pat ch es were so small as to
be ove rlooked. O n th e othe r hand, the possib ility of fun cti on al
imitation of th e disease mu st not be forgotten.
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Familial Sclerosis (apia ia axialis e. .tra-corticocolli ) i a very
rare form of multiple sclero is which appear' rather constantly in
certain familie. It is omct ime directly hereditary.

Di a g nosis . This re t chiefly upon the ymptom and hi tory.
The on et , in early adult hie, i in idious. Usually the fir t 'ymp­
tom is a wcaknes in one leg; oon the other is affected, then the
arms, and other mu cles. Complete paralysis is rare, in the early
stage, and the wcaknc ' maj pass away for day, or \\ cek at a
time. 1 'y"tagmu appear early; it may not be not iccahle xccpt
upon voluntary movement of the eye-balls. I' trobulbar optic nerve
atrophy may he the fir t symptom. The retina often hews mar­
ginal pallor before the ) mptorn of the disease appear I ewhcre,
After a few week the intention tremor l.ccornes marked; the
speech becomes <low and drawling, and later canning'. \\'riting'
become difficult, on account of the tremor. Vcrt ijro is common ,
rare ly projecti le or ordinary vomiting, Pa re thes ias a re rather
ra re. Bladder symptoms are frequen t and variahlc. Penal and
exual functions arc u ually normal until la te in t he disease.

Mentality usually uffers. Emotional in st ab il ity i con . ta nt ;
forced laug-hing and weeping are frequent. Less common ly demon­
tia or mania is pre cut.

The location and nature of the symptom depend upon the
location of the plaques. Sometime in vo lvem en t of the la t ral
funiculi gives an imitation of latera l sclcro i ; in other en cs
implication of the po t crior funiculi cause yrnp am of tabes
dor-alis. Occa ionally the diagno is is impo ible. (Formes
fru te .)

The disease re cmhle hvsteria in man' \ 'an. and certain at ie r
organic nervou disea e may gi\'e difficulty in diagno i .

Treatment. Thi can be only palliative. R e t. g'ood hygiene .
and uch corrcct ive work a may be indicatcd upon c. a miuat ion
arc helpful.

It mu t
rcmi . ions,
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mot ing genera l healt h, and tow ard preventing the functi onal dis­
orde rs so often associated with the organic disease.

E speciall y when the prognosis is not frank ly given , these
patients go from one doctor to an oth er, and from one pat ent medi­
cine to an other. Being erratic, in th e very nature of thing s, th ey
t ry everything th at promi ses reli ef, without mu ch judgment.
"Nerve tonics" and purgatives seem es pecially attractive to them,
and are, of course, eithe r inert or harmful.

Prognosis. Recovery is not to be expected. Improv ement is
probable, and may last for months. Lat er sy mpto ms ma y a ppea r
at any time. Life is probably not sho rte ned by the di sease; rarely
it may in volve cardiac o r re pirator y centers . Death usually
occ urs from so me inter current affection, or some accide nt .

TABES DORSALIS
( Loc omotor ataxia ; posteri or lcucornyelitis)

T his is a parasyphi lit ic di sea se, ch aracterized by sy mptoms
ind icative of the deg enera t ion of sensory neuron systems. These
inclu de lancinating pains in th e leg s, loss of the kn ee-jerk, Argyll­
Rober tso n pupi l, ana lge sia of the lateral surfaces of the legs with
tact ile hyper esth esia of the trunk, and other variable symptom s.
The girdle sens at ion, visceral cri se s and at axia du e to the senso ry
disturbances are usual ly present. Lymphocytosis o f the cer ebro­
spina l fluid and increa se of it s gl obulins ar e sig nifi cant ; Wasser­
ma n and Noguchi are t1 ually positive. The disease is charac­
ter ized anatomical ly by degenera t ion of the fasciculus gracili s ( the
t ract of Goll) and sometimes of the fasciculus cuneatus (tract of
I3urdach) .

Etiology. Syph ilis is the most important cause of the di sea se .
Exposure to violent climatic ch anges, esp ecially standi ng in co ld
water , heavy lift ing , o r violent exertion, and injury to the lumbar
spinal column are sometimes concerned in the et iology. Atypical
cases in which the eye sympto ms are al ways ab sent and the ga stro­
intestinal symptoms are usually wanting so me t imes occur as the
resul t of the fact ors j ust mentioned in the ab sen ce of syphilitic
hist ory.

Pathology. T he con stant path ological findings include the atrophy of the
long senso ry ner ve fiber s in the posterior funi culi o f the cord . Th e posterior
nerve root s and the cells of the sensory gan glia become atroph ied later in the
course of the disease. A di ffuse pachymenin git is o f the cerebral concav ity is
usua lly pre sent and this may be responsible for the ocu lar sympto ms. Other
syphilitic evidences are usua lly present in typica l cases of locomotor atax ia. The
brain an d the cardio-vascular sys tem are usually affected.

Diagnosis. The sy mpto ms a re ve ry typical, th ough the re is
mu ch va riat ion in th e t ime of th eir on se t. Sometimes th e diges­
tive, so meti mes th e oc ular , so me t imes th e se nso ry, an d so met imes



the mot or sy mpto ms may first appear. I n the typical case the gait
is first affected. The patient finds him elf stumbling more fre­
quently th an usual , espec ially in th e dark. He is un able to walk
as well as usual, and it is noti ced th at the toes turn out ward and
th at th e foot dr op s wh en th e forward s te p is tak en; th e legs are
swung out in a semicircle in orde r to pr event th e toes from sc ra ping
the ground. The at axi a becom es g radua lly mor e mark ed unti l
the patient is unable to walk at all. The arm s are rarel y affected.
The typi ca l gait is almos t pathogn om oni c. The lightning pains
usually appear ab out the time of the ataxia. These are excru­
cia t ing ly severe and come and go with lig htning rapidity. It is
very difficult to relieve th is suffering; even moderate doses of
morphine are ofte n ineffect ive. The gird le sensa t ion is a sens e of
constrict ion which may appea r firs t around th e leg . but whi ch
usually is noted fir t a rou nd th e abdomen. The sensa tion follows
the disturban ce of th e spinal ner ves and in typ ical cases th e girdle
rises with th e pr ogr essive deg ener ati on of th e sensu ry neuron s.
The gast ric crises usually resemble severe attacks of acute gas­
t ri t is. T hey may not be associated with any di et etic indi scretion ,
bu t some times ap pea r to be pre cipitat ed by irregular meals, by
alco ho l or by emo tio na l sto rms. D iarrh ea with intestinal colic
is some ti mes pr esent. More rar ely th e place of th e g astric cri sis
is tak en by crises involving the la ryn x, heart , vessels, or other
visce ra. T he Argyll-Robe rt son pup il i present. Th is mean s th at
the pupil s rea ct normally to di st an ce, but do not cha ng e in size
with ch an ge s in the lig ht . Pupil s con st antly dilat ed, con st antly
cont rac ted , or of an ova l or comma sha ped outline are so me times
fou nd. Vi sion is not disturbed, exce pt as th e resul t o f retina l hem­
orrhages or optic nerve atroph y, or some othe r ocula r lesion ; these
usually occ ur . Diplopia ma y be an early sy mpto m.

I mp ot ence and incontinence may occ ur ea rly or lat e.
The tendon re flexes are first exa gg erated , usually for only a

very sho rt time, th en dim ini sh and ti ria lly di sapp ear. The loss of
the sensations of heat, cold and pain during the later stages is
associated with dimini sh ed nutrition of tis sues affe cted. Charcot's
joint usually affects the knee. This is a rarefying osteitis an d
arth ri t is . T he knee may reach a size almost or quite eq ua l to the
waist of the patient. It is not usually painful bu t ad ds g reat ly
to the difficu lty of wa lking. A lax condition of the joints of the
legs, especially of the hips, is present. I t is no t rare for a patient
'to be ab le to wrap his legs around his neck in much :the sa me
way that a normal individual could twist his arms around his neck.
I njury to the feet is unnoti ced , and burrowing ab sce sses may resu lt
from infections. The bones of the foot ma y be de troyed in this
way with no pa in to the patient. Romberg's sign cons is ts in the
patient's inability to sta nd alone wi th th e eyes closed . It is pr esent
in ot he r atax ias as we ll as in this. No cha rac te ris t ic blood or
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urmar y chan cy . have been reponed. The examina tio n of the
cer ebro pinal fluid hew s lym ph ocyt osi '. A posi uve re action is
g rvc n to the \ \"a se rrnan test or an y of the later modifi cation ' of
thi s.

H. F. Goetz sho ws by spinograrn a po te rio r lumba r spine in typica l loco­
motor atax ia. pmog rams of syphil itics wit hout locomot or a taxia do not sho w
this spina l conformat ion. Hence. if a ll cases o f loco moto r atax ia have this
pos te rio r displacement of the lumbar vcrrebrre, then all case s of syphilis mu t be
e. .aruined \\ ith the objec t in view o f discove ring whether they have po terio r
disp lacem nt o f the lumbar ver tebrre, and i f 0, thi lumbar di place ment mu st
be corrected with the econd object in vie w o f preventin locomotor ataxia,

"The importance of thi poin t is also apparent if the dia novis of locomotor
ata: .ia i made earl)'. fo r then by correcting thi displacemen t or disali nrnent
of the lumba r vert bra", we may no t only preven t furthe r adv ancement of the
condition but al 0 by reestablishing the norm al blood sup ply an d nu tr ition ,
cure those ca cs in whic h no rcat havoc has been wr ought . In ot her words :

"Removin this posterior di alig-nment of the lumbar vcrtebrre should act as
a preven tive o r prophylaxis in locomotor atax ia."- H. F. Coetz.

Treatment. In verv ea rlv cases, increased mobility of the
dorso-lumbar pin al column, rest of th e a ffect ed part and ahyg-ienic
manner o f living usually result in topping the course o f th e di •
case . and frequ ently in parti al re st or ati on of the 10 of functi on .
The bon es a re fragil e ; ca re less treating may result in fracture of
th e ribs or th e bones of th e leg ' or arm'.

The olde r medical treatment wi t h mercury and th e iodide
has been lar gely super seded by the pr esent ~ethod wh ich are
based upon the use of certain deli cate ar senic compounds. If th e e
a re to be em ployed in any ca e th ey sh ould be given by doctor ­
wh o have mad e a spec ial rudy of th eir ad ministrat ion.

The educational treatment i extremely important. The patient
sho uld he tau ght to perf orm first very si mp le movem ent and th en
g-radually more com plex movements unti l in many cases walking
ag ain becom e pos ible, Thi fact seems to be pr oduced through
the edu cation of nerve center or nerve paths not ordinari ly func­
t ion al under normal conditions and not injur ed by the syphi litic
poison.

The prognosis for complete recovery is very seri ou . The prog ­
nosis for con siderable improvement und er th e 0 teopathic treat­
ment without drugs i very good. In untreat ed case' the di sease
may st op at any time and the con dit ion of t he pati ent remain
st ati on ary for many year. \\'hen no intermi ssion s in th e progre
of the disease occ ur , death i to be expect ed within five to t en
year aft er the occurrence of the fir t sy mp toms.

GENERAL PARALYTIC DEMENTIA
(G ener al par esis ; general paralysis o f the insane)

This j a parasyphil itic disor der occ urring in late middle life
and charac te rized by ucce sive attacks of paraly i a soc iated wit h
pr ogressive dementia.



Etiology. It is pr ob abl y always du e to sy philis plu s a lcoho l.
Sex ua l excesses a rc also accesso ry etiolog ica l fac to rs. The dis­
ease usua lly begins in th e second or third decade af te r th e occ ur­
rence of the prima ry lesion . Overwork , overworry, ner vou stra in
and other ment al injuries a re frequ ently co ns ide red by th e pa tie nt
and his friends to be responsible (or th e disease. In vestigati on
s hows, however, th a t th e actua l imp ortan ce of th ese factor s is con­
s idc ra bly overes t ima ted.

Pathology. The pa tholog ical cha nges in th e brain a re ve ry conspicu­
ous. Thi ckening s. hemo rrhag es, and adhes ions arc foun d in the men inges and the
c rani um. In t he bra in itself arc the evidences of syph ilitic vascu lar disease asso ­
ciated with small foci of softening' and neurogliar proliferation. Microscopic
examination shows the cerebellar neurons undergoing various forms of <!l'gcn­
erat ion and atrophy. Old and fres h hemorrhagic areas are scatte red through
the brai n substance. Yellow pigm en t is abundant in the la rge ner ve cells.

Diagnosis. The sy mp to ms arc ve ry cha rac teristic. At first th e
pa tien t shows signs of wha t is o rdi nari ly ca lled a ner vous brea k­
down. A supe rficia l examinati on at thi s tim e gives a diagn osis of
neurastheni a. So me ti mes thi s per iod of ner vou s depression is pre­
cede d a nd so me t imes it is foll ow ed by a peri od of mark ed exa lta­
ti on . During th e tim e of exa lta tio n th e pati ent is full o f big plans
for th e futu re ; he borrows money to extend his bu sin css : he buys
man y things on t he installment plan; he begi ns work whose CO Il1­

p let ion mig ht require severa l lifet im es ; he inven t s impossible
m achines; he slee p littl e a nd considers h im self fortuna te in bein g
able to devot e more th an th e ordi na ry tim e to th e purs ua nce of
hi s new -found ambit ions. I Je may suffe r from exa lta t ion in th e
sexua l sphe re; if he is a wid ow er or bachelor , he is likely to marry
a young g irl, o r he ma y cau se g rief to his famil y by hi s infatua­
ti on s for yo ung wom en. It is un fortunat e th at during thi s stage of
exa lta t ion th e true nature of th e co ndi t ion is so rarely recogni zed,
for it ofte n happen s th at men introdu ce such absurd bu incss ente r­
p rises th at th ey jeop ardize the futures of childre n and wi fe.

During th e stage o f ner vou s depr ession , melan ch oli a may he
m arked . The cha rac te r becom es sus picious, irr itable and carele ss ;
the pati ent may sho w appa re ntly mor e th an normal ing enuity in
d evising method s o f circumventing th e member s o f his family;
em otional irritability be com es more and more marked ; he laug hs
and cri es ea sily up on slight or no pr ov ocation; convulsiv e attacks
resembling epilepsy arc lik ely to occ ur ; s ligh t ce rebra l hem orrhage s
precipitate paralysis, which is more lik ely to aff ect th e right s ide
o f the body, and which usu all y involv es th e sp eech ce nte rs ; one
a tt ack of par alysi s follow s an other until finally the wh ole body is
in vol ved . The dementi a is progressiv e; the pati ent gradually
losing inter est in him self ; or hi s sur roundings, and finall y becoming
mindl ess and complet ely par alyzed. He may Iive in thi s piti able
conditi on for a number of months until paralysi s involving the
cardiac or respiratory center s brings a welcome death .
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In the early stages , th at is, during th e period of exaltation or
th e peri od of ner vou s depression , di agnosis ma y be doubtful. It
should be a matt er of ordina ry routine to make a \ Vas erma nn or
othe r biological t est for syphilis in eve ry case in wh ich appar ently
ca use less neurasthenia occ urs in men in middle life. Pupillary
change are usually pre ent . The Argyll-Robertson pu pil, th e
oval pup il, or inequ al ity in th e two pupi ls, a re all im portant factors
in an ea rly diagn osis. The ab ence of th ese find ings has no sig­
ni fican ce, but wh en th ey are pr esent sy philit ic hist ory sho uld be
st rongly suspec te d.

Treatment. Since the symptom s of th e disease are due to
ac tua l ner vou s degenerati on and since se rious st ruc tural perver­
sions pr ecede an y sy mpto ms . it is ev ide nt that treatment is com­
monl y of very little valu e after the diagnosis is possible.

Prophylaxis is important . The pr evention of syphili s is the
preve ntion of par eti c dem entia . Men wh o have had sy philis may
avoid thi s form of insanity by livin g continent and temperate lives.

The prognosis is hopel ess unl ess an early diagnosis is made.
Th e course of th e di sease is some times halt ed for so me months or
years, but it s furth er pr ogress to death is inevitabl e.

TABO-PARALYSIS
T here are certain cases of parasyphilitic d isease in whic h the spinal de­

g-eneration resembles that of locomotor ataxia. and the cerebra l degeneration
resembles tha t of paretic de mentia. To these cases the term "tabo-para lysis"
has been applied. The me nta l derangemen t is less pron ounced th an in th e
ordinary case of paralytic dementia: the pupi llary changes are ea rly and
marked: the ataxia is var iably marked but neve r absent : the occurrence
r f epileptoid attacks is rather rare. Speech is less f requently an
ea rly sympto m, and the paralysis is oftene r a weakness with incoordination
than a t rue pa ra lysis . T he disease is probab ly to be conside red an inte rmedia te
type between locomot or ataxia and pa retic demen tia, rat her tha n a combination
of the two diseases. T he treatment and pathology a re practically the same as
in paretic de mentia. T he prognos is is so mewhat diffe rent; the prog ress o t
tabo-pa ralysis is more constant. and less subject to remissions. th an is eit he r
pa re t ic dementia o r locom otor ataxia.

DISSEMINATED MYELITIS
In this form th er e are man y pat ch y areas of inflammation in

th e cord , medulla , and br ain. The disease is due to alm ost an y of
the ordinary inf ecti ou s agents , an d may follow any fev er . The
sy mpto ms are th ose of acute myeliti s. plu s the sy mptoms of bulbar
and brain inv ol vement. Th e oc ular di sturban ces include variati on s
in the size of the pupils, vari ou s incoordination s of the ex tr ins ic
eye mu scles, and visual disturbances. Mentality may be variou sly
affect ed according to the ar ea in volved. Coma and delirium may
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precede death . The bulbar sympto ms may be immediately fol­
lowed by death , or may be limited to the center s of th e cranial
nerv es ; twitchings and paralysis of the face, paresthesia s of sig ht,
taste, sm ell and hearing may occur.

Treatment is alm ost useless, and death is apt to occ ur at any
time within a week or so aft er diagnosis be com es possible.

I n diseases affec ting hot h brain and cord. it is very ev ide nt tha t some
local izing fac tors are pi c.:SC I1t. Different patients prese nt diffe rent sy mpto ms.
acco rd ing to th e locat ion of th e lesions in eac h case. hut what facto rs de te r ­
mine the loca tio n of the lesions in any case is not yet to he de termined exact ly.

Vasomoto r ne rves have bee n demonst ra ted fo r the hrai n a nd fo r the men­
inges o f bot h brai n a nd co rd . Vasomo tor nerves for the cord itse lf ha ve not
yet bee n certai n ly demon strat ed bu t thei r ex istence see ms fa irly certa in. Bon y
lesion s a re ce rtainly not less efficient in modifying spi na l a nd ce reb ral circu la­
tion th an in modi fyin g ren al and pulmon a ry circ ulation. Thu s. lesions a ffec ting
a ny seg me nt of th e spina l co rd mu st be co nsi de re d efficient in locali zin g ge n ­
era l di sease in th at , and neigh bor ing, seg me nts . Lesion s o f th e occiput a nd th e
ce rv ica l ve rteb rre arc efficie nt in modiiyi ng the ce re bral ci rc u lation, and thus in
locali zing th e e ffects of disease in th e brai n. T he locali za tion o f vasomo to r
cont ro l wi thin th e brai n has not yet been comp lete d.

Th e fun cti on al ac tivit ies of ne rve cente rs depend chie fly upon th e ner ve
impulses reach ing them. Bony lesion s which limit the rnobility o f a ny joint
lessen the norm al st imulatio n to the related cente rs, Bo ny lesion s which arc
irrit atin g se nd abnor mal impulses into the relat ed cen ters. a nd thus these ha ve
un due sti mulatio n. W hen a lesion associated with limited mobility is asso­
ciated with increased mohi lity above and below the affected joint. o r whe n it is
associated wi th marked hype rsens itiveness, the distu rba nce o f the fun ct ion o f
th e rela ted ner ve ce nte rs may be profou nd.

A li these facto rs. di stu r bed circulat ion th rou gh the nerve cente rs, lessen ed
st imula tion. and irritation . are concerned in les enmg the resistance of the
nerv e cente rs to infect ion an d to the influence of poisons. a nd thu s are local­
izing facto rs in diseases affecting th e cent ra l nervous system in a so me wha t
ge ne ral manner.
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CHAPTER XXXV

DI SE ASES OF THE SPINAL CORD

GENERAL DISCUSSION
The diseases which affect the spinal cord it self are character­

ized by variou s mot or, se n ory and trophic di turban ces varying
as the injury destroys the anteri or or posterior gray matter, th e
white matter or th e nerve roots or the spina l ganglia.

Pathology. Spinal cord diseases are characte rize d by pat hol ogica l
findings whi ch vary fr om th ose pr acti cally neghgib le in the funct iona l disease
to absolute destruct ion of the cord o r of some at ea in it as in syringo-mye lia
or mye loma lacia.

In th e g ray matter th e ner ve cells may sho w mer ely a slow progr essive'
diminution in size which go es on to complete destruction as in chron ic ant er ior
poliomy eliti s or they may sho w var ious degener at ed t) pes with chr omatolysis.
ex t ru sion o f nuclei . vac uolizati on and swelling o f nucle us and protopla sm, fatt y
degenerat ion , pigmentation and other less easily recognized chan ges. T he
neuroglia may be unaff ected ; may incr ease in amount eith er by multiplicati on
of the nucl ei wit h cellular division or without (this lead ing to a syncytium-like
app earance), or the fiber s may increase, forming a dense felt-like tis ue in the
injured spinal matt er. The blood vess els may be un injured or th ey may sho w
the effects of isch emia , hyper emia. conges tion. or inflamm at ion in var ying
degr ees. In the spina l d iseases du e to syphilis cha nges in the wall s of th e
blood vessels are usually to be found. In myeliti s vascular changes ar c pr obably
an importan t fact or in the detcr min ati on o f the cha racter istics of th e di sease.
The wall s o f the blood vessels may sho w arte rio-sclerot ic changes ; the intima
may show thicken ing wh ich may go on to th e point of total occlus ion. Wh en
thi s pr ocess occurs insid e th e spina l cord itself the dea th and degen er ation o f th e
inf ar ct area a re inevitab le since ther e a re no anastomoses with in the cord. In
the menin ges simila r condition s ar e usually associat ed with chron ic pachymen­
ingiti s o f varying degrees. The wealth of ana stomot ic relat ions in the men inges
mainta ins a fairly goo d arteri al sup ply eve n wh en rat her lar ge vessels a re
occluded.

Etiology. T he causes of disease of th e spinal cor d a re
extremely va ried and numerou s. O f all th ese, however, the inl cc­
tion s hold first place and of a ll the infect ions syphi lis either
di rectly or indir ectly is a fact o r of paramount impor tance. Acu te
anterior poliomyeliti s o r infantil e par aly sis is the next most impor­
tan t of the spinal di sca e due to spec ific infe cti on. Thc organism s
respon sible for many of the ordinary infectious di sea ses. such as
typhoid fever, pneumonia . sca rl et [ever, mcnsles, as well as th ose
found in pyemi a may gai n entrance into th e spinal cord it. elf and
th er e se t up ex t re me ly rapid and u uall y fat al spina l inflamma tions .
I nflammator y processes in th e mcninges may extend int o th e
spina l cord and thi s con diti on also is usu ally very rapid and fatal.

T oxi c influ en ces of all ki nd s mav be cons ide red in connect ion
with diseases of th e spi na l cord. Alcoholis m goes with syphilis
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as an etiological factor in sp ina l diseases; as ind eed these belong
together in most discussions of pe rsonal and soc ial pathology.
Lead, mercury, and other inorganic sa lts ome ti mes exe rt seri ou s
influen ce upon t he spinal cord. T he diminis hed use of calom el as
a dr ug is removing one cause of spinal disease. The poison s,
whatever they may be, tha t are responsible fo r perniciou s anemia.
insu la r sclerosis and a few other diseases of dou btful etio logy
bring abo ut the disease of islands of the nerve t is ue with sy mp ­
tom s localized according to the area affected. Spi na l diseases du e
to t his factor are usually easi ly recogn ized by th e hi story .
\ \ ' hether concu sious, jars or blows ca n be consi de re d imp ortant
in th e ca use of th e spina l disease in any given case is not always
eas ily determined. Certainly th e occ ur rence of injuri es to the
spinal column does see m to local ize and of te n to pr edi spose to
spinal disease whe n other condit ions are favorabl e to th e dev elop­
ment of a patholog ical conditio n.

The place o f th e bon y lesion as an et iolog ica l factor in spinal
cord disease has not ye t been positively determined . There is
ve ry goo d reason for believing th at bony les ions exert a det ri­
mental inf1uence upon th e ci rc ulat ion in th e mening es and at least
indirectl y up on th e circu lation in t he segme nts of th e co rd.
Though th e pr esence of vasomotor ner ves wi th in th e spina l cord
it self has not bee n demon st rat ed , th e fact rem ains th at spi na l
diseases appear to affec t firs t th ose areas of th e spi na l cord whi ch
send sensory nerve fibe rs to sub luxated ve rtebra: a nd ribs. It
mu st not be for gott en in th is connection th at resist an ce to inf ec­
ti on genera lly, eliminatio n of poisons, a nd th e nut rit ion of th e
body are all subjec t to profound va ria t ions as th e result of slig ht
mal posit ions of the bones and ligaments a nd th e abnorma l mu s­
cul ar tension so ofte n associated wit h th ese.

P erh aps there is no one fac to r mu ch more respon sible for
spinal diseases than inher itance. Except fo r in fan ti le paralysis,
most of the spi na l disea es in chi ld re n a re du e to inh eritan ce. This
inh eri tan ce follows Mendel' s law so th at suc h diseases are mor e
frequent ly referred to as familia l th an hereditary. Many of th e
diseases w hose ch ief ca use is in fectiou s or tox ic have bad inh er­
it ance as a predisposing factor. In man y o f th e di seases asso­
cia te d w ith syphi lis, alcoho lism, sex ua l excesses and so on, it is
di ffi cult to det ermine th e relat ive pr oportion of blam e du e to th ese
th ings in th em selves, to th e inh eritan ce o f nervous weakness or to
th e fac t th at th e di ffer ent mem ber s of th e sa me family a re usually
educat ed to th e sa me habits a nd th e sa me use o f life.

Diagno sis. Some ge ne ra l fact or s in diagn osis may be g iven
her e. Lesion s o f th e ante r ior g ray matter alon e bring atrophy and
par alysis of th e ske leta l mu scles inn er vated from th e a rea affected.
In suc h a case th ere are no senso ry disturban ces exce pt th at th e
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weakened mu scl es may ometimes ach e or fee l so re. Suc h
mu scle undergo a t ro phy with va ry ing degrees of rapidity. Th ere
is present a reacti on of degen er at ion an d loss of reflexes; th ere
is loss of mu scul ar ton e so th at in ea rly stages th e mu scl e is
very flaccid and so ft. Lat er the overg ro wth of connec t ive ti ssue
usually associated with th e at rophy of th e 'm uscles, mak es th em
hard and den se and th e co nt rac t ion of th ese con nect ive t issu es
together with th e unbalanced ac t ion of antagonists lead s to va rio us
deformities.

D isea e of th e post er ior g ray matt er is usually a ociated wit h
more or les destructi on of th e anterio r g ray matt er. I n suc h d is­
eases se nso ry disturban ces a re likely to be ve ry profound. Pa res ­
th esia s inclu de th e sen se of fo rmicat ion, tinglings, pain, sensations
of heat and co ld and th e g ird le or stocking or glove sensa tio ns.
T ot al 10 s of se n at ion in so me a rea is usually present. A nes ­
thesia s, an alg esias, lack of tempera tu re sense or of the se n e of
mu scular effort may appea r in vary ing degrees accordi ng as th e
injury is or is not st r ict ly locali zed in th e g ray matt er. It mu st be
rem ember ed th at th e sc usa t ious of heat , co ld an d pa in are ca rried
chiefly by way of th e ner ve cells in th e poster ior gray matt er,
while th e cnsa t ion s of mu scu lar effo rt and tou ch arc carried
chiefly by th e lon g white t ract s in th e posterior funicu li. To a
cer ta in ex te nt, however, it is probable th at eac h of th e c path ways
incl ud es a t lea t some o f all the sen at ion-, named so that am'
de tructi on of th e g ray matter of the cord is as ociated wit h dini­
inution of all so ma t ic and visce ra l se nsations.

Di seases of the w hite ma t te r of the cord are most ly limited
to th ose of th e long tracts so fa r a our p resent methods of diag­
nosis a re co nce rne d. Th e most impor ta nt of th ese on the se nso ry
s ide is locom ot or atax ia in whic h th e long fibe rs o f the fasciculus
g rac ilis and to a less extent th ose o f tlie fasc iculus cunca tus a re
invo lve d. O n th e mot or .s ide destru cti on of th e lat eral and th e
anteri or descending ce re bros pina l or pyram idal tr act s lea ds to th e
sy mpto ms of la teral clerosis.

In th ose di seases in w hich her edity or a co nge nita l co ndit ion
is resp onsible for th e di ease th e b lood cells usually show the
pr esen ce of man y im mature and atavist ic ty pes. In the infectious
diseases th e blood shows th e sa me cha racteristics that arc present
in the sa me or s imila r inf ect ions occurring in other parts of th e
body. In many ca es of spina l disease of doubtful diagnos is th e
blood examinati on w ill make thi s real co nd it ion clea r.

It ofte n happen s th a t case of perniciou s anemia. how th eir
firs t sy mpto ms as pnralys is o r a trophy refe ra ble to th e spina l
cord lesion. Under suc h co ndit ions th e blood exa mina t ion may
th row mu ch light up on th e co ndit ion and it sho uld be mad e in
every ca se in whi ch th er e is th e least doubt of th e diagn osis. The
blood -pr essure is usually ver y high in se nile and sy philit ic disea ses.
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The urine often shows no changes whatever. \Vhen there is
any marked destruction of nerve matter ph osph orus may be
increased bey ond the am ount exp ected from th e pati ent's diet.
In making thi s test it is best to put th e pa tient upon an almos t
ph osph orus-free diet" for a few days before th e 24-ho ur samp le
of ur ine is colle ct ed. A good test for th is is to han the pat ient
begin hi s ph osphorus-free diet with a few cha rcoal tablet s. Then
when the black color due to the charcoal has ceased to ap pea r in
the feces, colle cti on of the uri ne may be begun. In diseases with
marked deg eneration of the nerve ti ssue or with abscess formati on
an excess of indi can is pr esent. In diseases associate d with tr ophic
symptoms th e kidn eys may be se rious ly involved eithe r directl y
or as the result 01 th e harm du e to th e elimina tion of th e products
of the abnormal metaboli sm elsewhe re in th e body. When th e
bladder is inv olved the urine may sho w the effec ts of thi s condi­
ti on. W hen catheterization is necessary , th e bl add er is very likely
to become inf ected and the urine th en sho ws the re sults of th e
cystitis so produced.

At present the X-ray is limited to th e recognition of th e dis­
ea ses of the vertebr a, as these may affe ct th e sp ina l co rd. Tumor s
and bone diseases may be recognized by th e X-ray and since such
condition s cause sy mpto ms whi ch are aty pica l, the X-ra y sho uld
be used in all cases of doub tfu l diagnosis.

Treatment . In man y cases of disea se of the spina l co rd th ere is
very little efficient tr eatment. Nearly everythi ng in th e way of
drugs has received at least one voice of comme nda tion as to its
use in spinal cord diseases and severa l tim es as m any voices of
condemnation for it s use in these sa me di seases. The diagnosis
usually gives the indi cation s for treatment. During th e acute stage
of any of the infection s th e tr eatment mu st include s uita ble meas­
ur es for reducing the fever, such as ar e used in fever s in ge nera l.
The patient should not be permitt ed to lie upon his bac k but mu st
be kept up on the side or in th e left lateral or th e right lat eral
position. The pr on e position is goo d, excep t for th e diffi culty of
getting the head in a comfort abl e place. In most ca ses an
extremely gentle relaxation of th e spinal mu scles is usu ally very
gratefu l to the pati ent and should be rep eated from o ne to several
times each day. Ice pa cks a re som etimes of value. Ma ssage of
the arms and legs is sometimes good . Usually no food s except
fruit jui ces a re g iven during the acute stage. In the chronic di s­
eas es the treatment va ries according to the condi t ion . Contrac­
tures of the limbs and deformities of va rious kind s are best
treat ed by suitable orthopedic surge ry . Ma ssage of the affe cted
mu scl es and very mild faradi zat ion are so meti me helpful in the
treatment of the mu scles par alyzed . In diseases a soc iate d with
in coor din at ion of th e mu cles but no true pa ra ly i or whe re the
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paralysis is of the upper neu ron ty pe exe rc ises looking tow ard re­
education are of con sid er abl e va lue. Thi is e pecially true of the
diseases of the long senso ry tract s suc h as locom ot or at axi a.

In both ac ute and chro nic condit ions th e os teo pa t hic mea ur es
to be employed dep ends enti rel y up on th e indi cati on s as th ese a re
interpreted by th e exp eri en ce and good judgm ent of th e pr ac­
tition er.

The sensory di sturban ces a re ve ry hard to deal w ith . Ge nc ra lly
ice pa ck s g ive more reli ef th an do applica t ions of heat . Alterna­
tion s of heat and co ld may give relief w he n neith er alo ne is effi­
cient. U uall y in the gi rd le sensation massag e i g ra tef ul.
Som etimes a rather tigh t bandag e placed over th e g ird le
relie ves th e di scomfort. Th e sa me th ing i true of pa int ing the
skin with cello id in. Gr eat ca re mu st he employed to preve nt th e
skin from being injured in any of thc e measu res . The danger of
bed ores and of sc riou infection fro m slight abrasions o f th e kin
mu st be kept in mind. Ca ref ul nu rsin g i th e best thin g in th ese
condition s. An important fact or in dealin g wit h th e di sturbed se n­
sa t ions is th e educat ion of th e pati ent. i Ic mu st lind int er e t in
life and mu st thus be mad e to for get as far as possibl e th e thin gs
th at are 0 annoyin g and un com for tahle. The occ urre nce of th ese
di sea c which are so ofte n hopeless so far a recovery i conce rne d
is in it .clf a dr eadful thin g and th e pat icut must he enco uraged to
find suc h occ upa t ions and in tercs t s as to get th e must good out of
suc h a life a wi ll be possible to h im.

The prognosis va ries accordi ng to th e area am! amount of the
spina l ti ssu e destr oyed and to a less extent upon th e possibility
o f sec uring compen sat or y developm ent of ot he r ner ve ce nte rs and
tract s. The amo unt of coo pe rat ion whic h th e pa ti ent is willing to
gi ve is so me t imes ve ry important. Under suitahlc ca. es ner ve
surgery g ives a good pr ogn osis. Th e pr evention o f th e spinal
cord di ca ses lies in th e pr evention o f the causes. St ringent isola­
tion of inf antilc paralysis and othe r contagiou s di sea ses is imp or­
tant. Perhaps the g rea tes t thing of a ll is th e pr evention o f alco­
holi m and yphilis. Those di sease of th e spina l cord whi ch co me
on during middl e age or lat er sho uld he Ie scncd with th e dimin­
ish ed use of alc oh ol and dru g'S. 1\ lar ge prevent ive field lies in
keeping th e st ruc ture th oroughl y adj us te d.

HEMORRHAGE OF THE SPINAL CORD
(M eninge al apo plexy; hem at urrachi s ; hcm at omycli a ; spinal apoplex y)

Hemorrhage int o th e spinal memhrancs occ urs from rupture
of an aneurysm into the ex t rameninge al pace, or from erosion of
an artery by malignant neoplasm s, caries of vcrtcbr.c, o r as the
re ult of hem orrhagic disca scs, hem ophilia. scurvy , and othe rs .
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H emorrhage int o th e co rd itself is usuall y due to trauma, or
to ru pt ur e of sma ll vessels whi ch have becom e at he romat ous or
otherwise di seased; it may occur in th e hem orrhagi c di seases.

In eit he r case , th e sy mp to ms depend upon t he exten t and t he
area of th e hem orrhage. The onse t may be extrem ely sudden
(apoplectic), with paralysis an d various sensory dist urbances ; or
the injury may be so slig ht as to mak e diag nosis imp ossib le. The
ex trad ural an d th e subdural spaces may co ntai n a la rg e am oun t of
hloo d witho ut any parti cu lar difficult y or pressure . The sy mp­
tom s, if any, are due to pr essur e upon th e ner ve root s. H em­
or rhage int o th e subp ial space or t he subs ta nce of t he cord produce
se rio us sy mp to ms , u uall y immediat e and se r ious , u nless th e
amount of hemorrhag e is ex t reme ly minut e.

Death usu all v results within a few hours ; if th is does not
occu r, th e lat er 'sy mp to ms, th e t rea tment and th e progn osis are
t hos e of myel it is.

MYELITIS
T h is term is applied to any in flamm at or y disease o f th e spinal

cord. Several ty pes of th e di sease a re recogni zed .
Me nin gom yelitis is an inflamm at ion invol vin g hot h menin g es

and spi na l ne rvo us matt er ; it is ge ne ra lly cons ide red sy philit ic.
Poliomyelitis is a n inflammati on of the g ray matt er, and may

he eithe r ante rior. as in infa ntile paralys is, o r post eri or, as in cer­
tain forms of acut e my eliti s.

Leucomyelitis affec ts th e white matt er ; it may be poster ior ,
as in tabes do rsa li , lat er al , as in amyot rop h ic mu scul ar at rop hy, or
may a ffect any area , as in pe rn icious anemia.

Transverse Myelitis involves alm ost or quite th e enti re co rd,
for one or severa l segments .

Disseminated Myelitis is cha ra cterized by it s widespread
patches of infla mmatory foci.

Myelomalacia is prob ab ly due to occlus ion of an end ar tery; the
area affecte d undergoes so fte ning, reso lu t ion , and, lat er , ah sorp ­
t ion . Ne uroglia r g row t h fills th e area wit h sca r-like t is ue, if life
pers ist s after t he acu te process is comp le te .

Pathology. The nerve cells o f th e a ffected area sho w chromato lys is.
vac uo lizat ion. swe lling o f th e pro top lasm ; th e nu clei a re eccentric or ex t ruded.
vacuo lated, and pr esent va r iations in sta ining. The neur oglia cells may be degen­
erated , o r may show signs of rapid mul ti plication ; th e wall s o f th e blood
vessels may be a lmost o r quite no rm al, or th ey may show inflammat ory cha nges
-a pr oli fer at ive enda rte ritis is espec ially fr equ en t, and this is an impor ta nt
cause of the softening fo und in myelom alacia.

The axons a re swo llen and bubble- like; g ra nula r degenerat ion is eve rywhe re
found.

Etiology. The ca uses of th e diff erent forms a re sligh tly
va riable; th e treatm ent and progn osis mu st also be con sid er ed for
eac h for m.
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ACUTE INFECTIOUS MYELITIS
This is an acute in fecti on di sea e o f th e sp ina l co rd , c ha rac ­

teri zed by sy m pto ms refer abl e to th e nature o f th e in fecti ou s
ag ent and to th e a rea of the ner ve ti ssu e d e troy cd, .

Etiology. A ny o f th e ord ina ry in fecti ou s di sea ses m ay a ffec t
th e co rd, th ou gh ra rely docs thi s occu r. It m ay he di ff icult to
isol at e th e infect iou s agen t from th e les ions, th ou gh injec t ion int o
a nima ls usua lly g ives posit ive result s. The infecti o n may he
carried by th e blood o r the lymph yes cls , o r m ay alTect the' cord
th rough ex te ns ion , esp ecially in Pott's di sease . \ Vh itl u w, ca r­
buncle, pa rt uri ti on, Illay init ia te th e d isea se.

Diagnosis. Thi re t s pa r tly u pon th e ymptoms : pa rtly upon
th e hi sto ry o f the p resence o f so me infcct ious di sea se. I n tu ber­
cu la r ca es th e onset may be so me wha t g radua l, w it h p rogressi ve
sensory an d 'm o to r sy mpto ms, lead ing , usua lly , to death with in a
week o r two. In cases du e to th e o rd ina ry acute in fect ion s, t he
onse t is rather s udde n, wit h in crea sed pyrexi a, vo m it ing a nd nau sea
- ra re ly projecti le vo m it ing-a nd ve ry seve re burning pa in in t he
back . Withi n a few hou rs flaccid pnr nly si s in th e m uscle. inner­
va te d fro m th e segme nts o f th e co rd aff'cc tc. l, w ith v.rriahle sensury
sy m pto ms, mak es it s appearan ce. U su al ly th e leg s a nd lu m bar
center arc first a ffec te d ; bl adder a nd rectal sy mptoms are serious
from the bcginn ing, a nd th e d i ease progrc-scs ra pidly u p ward
until invol vem ent o f the respiratory mu scles tc r rn ina t es l ife. \ \' hen
the di sea se alTects o the r segme nts o f th e co rd, th e loca t io u of th e
sy m pto m vary; th e vi scer om ot or in vol vem ent is a lmost co nstan t .
\ Vh en the u pper tho racic co rd is affec te d, flaccid paral v is of bot h
a rms wit h spas tic para ly si s o f bot h leg s may occ u r, Par:ll),sis o f
th e intercost al mu scles co m pe ls di a ph rag ma t ic b reathin g; w he n th e
ca rdiac ce nte rs, o r th e ph reni c cente r is in volved , death is imm e­
di ate.

Treatment. This is comm only o f littl e valu e, a fte r th e di agn osis
beco me possib le. The pat icn t s ho uld be g il' .n no food , but plen ty
o f wat er. T he position sho uld be lef t lateral o r p ro ne, so th at the
influen ce of g rav ity may lessen th e spina l co ngest ion ; a lso , less
heat is perm itt ed in th e spina l reg ion , a nd th e back is accessible
to treatment. The spina l m uscles m ay be ve ry gent ly exam ine d ,
a nd a ny deep co n t rac t ions relieved . Unlcs t he co r rec t ion o f
ve r te b ra l les ions i very ca ily secured, it is hett er 11 0t to att emp t
thi s until a fte r th e ac ute sy mptoms have subs ide d. Ice bags m ay
be pl aced over th e spinal colum n ; ge nt le spo ng ing wit h mod­
era te ly cool wat er is bett er in most ca ses. The position of the
patient mu st he chang ed, aft er th e first few hours, ra ther fr e­
qu cnt ly , a s heel sores arc a lmost in evitabl e. A water-bed or a ir-bed
sho u ld be secured if possible.
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Prophylaxis. During th c progrcss o f the di sease , bladder infec­
ti on sho uld be carefully avoi ded; ca t he tc r ization is often necessary,
and th e g rea te t of carc is nccc sa ry to avoid infection ; th c resi st­
ance of th e ti ssu es is g rea t ly lo wer ed , and in fect ion is mu ch more
dan g er ou s and less easi ly avoided th an under ordi na ry cond iti on s.

The di sease it sel f is avoi de d by ca re duri ng th e progress o f the
ac u te in fect iou s diseases , tu bercul osis, a nd othe r rarer in fecti on s­
as ac ti nomycosis-and by mainta in ing a t a ll t imes a good a
c irc ulation of as good blood a i possib le. Sick per son s oug h t
n ever be left to lie upon the hack, bu t hould be turned fr om time
to t im e ; b loo d vessels, w eakened fr om fever , may y ield to eff ects
of grav ity , w he n th e rel ie f g ive n by th e cha nge o f position may
prevent injury .

CHRONIC MYELITIS
True chronic myel iti s is p rob ably rat her rare. Erb's sy ph­

ilitic paraplegi a is probabl y th c sa me di sea se. A ccording to Erb's
account th e di sea se is cha rac te r ized by five qu alities . First, it is of
sy ph ilit ic or ig in . Second , the reflexes are g rea t ly exaggcrated
without being associat ed with a ny m ark ed mu scul ar rigid ity.
Third, bladder troub le o f in sidi ou s onse t a nd with sy mpto ms of
varying int en sit y u su all y anted at e th e paral ysi s. F ourth , pares­
th csias a re present and usu all y assoc ia te d with th e paralyzed areas.
Fifth , th e di sea se has alway s ver y g rad ua l dcve loprn cut and it
m ay improve und er the a nt isy ph ilit ic rem edi es. The diagnosis
a nd patholog y a re suc h as would be ind icat ed by the ab ov e dcfini­
ti on of th e di sease.

Cases o f ch ro n ic myelitis a re reported as foll owing the acute
form; probably th ese arc ei t he r ca ses of mi st aken diagnosis, or
arc co mplica te d with ot he r spi na l cord lesion s.

COMPRESSION OF THE SPINAL CORD
(Compress ion mye litis)

Etiology. Thi s condition i du e to trauma; to ne oplasm s; o r
t o inflammat ory di sease o f vertcbrre , as tubcr cul osi - or sy ph ilis .
It is almost alway s associated with m enin geal infl ammation s a nd
with myeliti s.

D ia gnos is. Thi s dep ends upon recognition of the causative
fact ors, plus th e sy m pto ms observed . These are du e to the area
aff ect ed .

The fir st in jury is u ually to the nerve roots. Pressure upon
th e post eri or roots g ives pain, neuralgi c in cha rac te r , a nd radiating
a long th c va r ious nerves o f th at area . P aresthcsi as, formication ,
pain s, a re foll o wed by a nes t hesia, Di ssociati on of se ns at ions may
be not ed . P ressu re up on th e a nte r io r roots cau se s spas mo dic mu -
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cular movements, followed by paraly is of the low er neuron type.
Pressure up on the white subs tance pr oduces variable effects ; and
thi s is closely follow ed , or so me times pr eceded, by pr essure sy mp­
tom s ref erable to th e gray matter of th e cord.

The X-ray is of valu e; tumor s o f se vera l kinds, caries, and
traumatic cau ses of th e compression a re thu s qui ckl y and cer ta inly
re cogni zed . Ste reoscopic views g ive most acc ura te in formati on in
all but th e simples t case.

Treatment. This is mostl y surgica l or or thoped ic. If th e
pr e ure cannot be removed, or after t he removal of t he pressure,
th e t reatm ent is th at of ac ute myeli ti s.

The prognosis depen ds upon th e pos ibilit y of removing the
cau se of pressure before degen erati on of t he ner vou s ti s ue has
pr oceeded to any g rea t ex te nt, and th e power of recover y left in
th e injured ti ssues.

MENINGOMYELITIS
Thi s is a parasyphiliti c disease, and is pr obably never found

111 it s typi cal form excep t as th e result of gummy inflammati on
of t he men inges, with s imu1taneo u or imm ediat e in vol vem ent of
th e ne rve roo t and th e cord substa nce.

Pathology. The spinal membranes are thickened. and the subdu ra l
and suba rachnoid spaces are more or le s comp letely filled with gummy deposit.
T he meninges around the nerve root s are invo lved in the process, and presen t
a swo llen and "stubby" appearance. From the pia. wedge- like projec tio ns of the
gummy and pro li fe rative process ente r a nd penetrate the white, then the g ray
matt er , destr oying th e ti ssues in turn.

Etiology. In au ditio n to th e sy ph ilit ic infect ion , ove r tr ain of
th e spina l mu scle s, sex ua l cxcesse , and exposure to ext remes of
heat and cold are gi ven as ca uses.

Diagnosis. The onse t is g ra dua l, with pain s resembling neu­
riti s. Backach e is usuall y severe , es pec ially in th e lumbar region.
Mot or sy mpto ms of a neuroti c nature follow ; th en disturbance of
reflexes, incoordinati on , and th e disturban ces in th e bladder, rectum
and sex ua l organs . Impot ence and priapism are not unusual.
\ Veakness of th e mu scles is followed by par alysis, of th e lower
neuron type in t he ar ea of th e affect ed eg me nts, and of th e up per
neuron typ e in th e mu scles inn er vat ed from segme nts below th e
affec te d ar ea . \ Vhen th e disease is limited to one side of the cord,
as it ma y be for a short tim e, a Brown -Sequard par alysis may be
pr esent.

\ Vhen sy mpto ms , first of ner ve trunk inv olvement, then of
white and gray spinal inv olv em ent appear, with hist or y or evi­
dences of sy philis, th e dia gn osis is evident.

Treatment. The treatment for sy philis mu st be giv en . (q. v.)
The pati ent mu st avoid ove rexe rt ion. a lcohol, sex indulge nce , and
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a ny excitement. I Iis lifc mu st be absolute ly hygi cnic ; hi s food
non stimulating a nd a bs te m ious. Such treatment as faci litates t he
bet ter drain age fro m the central ner vou s syste m is indicated.

SYRINGOMYELIA
This is a d isease o f the pinal cord a nd medulla , ch aracteri zed

by -ne urogliar overgrow th an d cavi ty -forma t ion, with sy mpto ms
r eferabl e to th e a reas destroyed .

Pathology. The pathogenesis is unknown; it see ms to dep end upon
co ngenita l defect in th e neural ca na l, a nd th e rela t ion bet ween ner ve ce lls and
g lia ce lls. T he disease is most common in the cervical en largeme nt , next in
the lumba r enla rge ment. and occas iona lly in volves o the r part s o f th e cord, th e
enti re leng th of the curd, o r th e medu lla, It affects the cent ra l ca na l, in so me
pa rt of its extent. almost iuva r iahly. an d is th ough t to origina te in th e epe ndy ma
cells, It iru olves the posterior horn s. pre fcral .ly, and destroys the lateral ,
anterior. and white matt er less freque nt ly, o r la ter. H em orrhagi c a reas ar e
constant; some cases appear to originate in an old hemorrhage into the co rd.

Etiology. T his is ve ry un cert a in. The di sease appears about
eq ua lly in th e sexe ; is most freq ue nt be fore thirty , a nd th e first
sy mp toms a re of tc n observed soo n a fte r pu berty . Jnvesti gati on
ofte n bring s out ea r licr sy mp to ms. Syph ili s is not directly a
cause : thi s inf ecti on may low er th e re si st an ce o f the blood ve ssels,
H ist ory of trauma is not common ; th e s low a nd gradual on set
would in an y case t end to o~scu rc sligh t injuries.

D iagnosis. Thi s di sease ma y be suspec te d wh en t he se ns at ions
o f heat, co ld a nd pa in arc lost , o r noti ceably dimini sh ed . for any
pa rt o f th e bod y , with little o r no loss of tact ile and mu scl e se nse.
The diagn osis is m ad e up on th e sy mpto ms a nd course o f the di s­
case; no lab orat ory find ings are o f va lue .

The onse t is rem arkabl y slo w a nd g ra d ua l. Slight variations in
t he sk in se ns at ions , locat ed accord ing to the are a o f thc cord fir st
involv ed, first appea r. The loss o f the t emperature sens e is early,
and severe burns may be produced without pain. The nutriti on
of th e sk in in th e a ffect ed area becom es di sordcr ed; s ligh t wounds
do not heal well; th e sk in t hi cken s, a nd sk in lesion s foll ow whi ch
may re semble a lmost an y of th ose mention ed in a book o n derma­
tol og y. Leprosy a nd sk in tu ber cul osis may g ive difficulty in the
diagnosis . Bed so res a rc produced with rem arkabl e facilit y . Vaso­
motor di sturban ces are common; bl eb s and gang rene ma y suggest
Raynaud's disease. Locali zed areas o f hyperidrosis and a nhid ros is
may occ ur. The bones break very ca si ly ; apparent ly sp ontaneously
so me t im es .

Sen sory di sturban ces vary. The injury of the post eri or horns
and the g ray decu ssati on destroy s the co nd uc t ion path for heat,
co ld, a nd pa in; th ese are usually 10 t ; ta ct ile a nd mu scle sens e are
ofte n dim inishe d, and a re lost if the po terior white t racts are
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in volved . Coordinati on is usu ally dimini sh ed . V arious pares­
thesia s and hyp er esthesias may pr ecede th e se nso ry los .

Mot or di sturban ce are va r iab le, a lso, according to th e amo unt
of injury to th e anter ior horus , th e la teral desce nd ing tract s, a nd
the effec t prod uce d by sen ory an d trophic distu rba nce . Pa ra l­
y sis is o f th e lower neuron ty pe, a t the level of the cavity an d
gli osis; a nd of th e upper neu ron ty pe below th e lesion-from
in vol vem en t of th e pyramidal fibers. Lower neuron paralysis of
th e arm , wi t h upper neu ron pa ra lys is of the leg , is not ra re.
Vari abl e elec t r ica l react ion s and reflex di stu rbances depe nd up on
th e ti ssu e dest royed . 1\1uscul ar tr emor, spasm, and tw itc hings of
mu scle g ro ups may be variab ly prese nt. Symptoms of myoton ia
may occ ur.

P ecul iar ove rg rowt h of one or both hand s, or one or both feet
ma y result , pr ob abl y from th e t ro ph ic effec t of th e lesion ; possibly
from th e und erl yin g ca usa t ive factor o f th e g lios is. The aff ected
part s become br oad, with thi ck skin a nd cons ide ra ble d isto r t ion
of parts. Th e par alysis is usu all y marked , and the deformity may
be ve ry co ns ide ra ble.

Morvans' disease is a form o f syringomyelia descr ibed by
Mor van : it is cha rac te rized I)y progressive wasti ng an d par alysis
of th e upp er lim b, se nso ry loss , and pain less whit lows whic h
result in more or less loss of t i ' sue ·- t he lingers may drop off,
joint by jo int , wi th littl e o r no sensa t ion. Nc ur it is may be pr esen t
a t an ea rly stage.

Treatment. Since th e di sease has a basis of co nge nita l defect ,
it is ev ide nt th at recovery is no t to be ex pec te d. So me relief of
th e sy mp to ms may fol low ca refu l treatment. First, it is necessary
to provide good circ ulation of gllad blood, with eliminat ion of t he
wast e pr oduct s o f metabol ism as rap idly as possihle. The cor­
rection of struct ura l co nditions must be accomplished with g reat
ca re, rem em hering the de licacy of the bones of these patien ts, as
we ll as th e fact th at very slig-h t pressure often prod uces evi l
effects. For th e preventio n of bed sores, a water-bed. air-bed, or
specia lly co nstructed mat t ress may be emp loyed. Let the pa tie nt
lie in th e left la ter al pos it ion , o r o therwise prevent th e g r;l\' ity flow
o f th e blood from addi ng to th e spina l co ngest ion. As lon g as it
is pos il.lc, he may rem ain out of bed ; but ove rexe rtio n mu st be
pr evented .

Th e se nso ry di sturban ces may be relieved by hot and cold
applica t ions and by ve ry ge ntle ma ssage. Th e los s o f th e heat,
cold and pain sc nsa tiou s permit se rious injury from hot wa te r
bottles, tou ching hot th ing s, permitting th e feet to becom e too
cold ; neg-lccting accid ental injuries es pec ially to th e fee t , with
latc t inf ecti on o f th e injured ti ssu es, and man y othe r fac to rs.
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Coordinati on can be p rese rve d, to some ex te nt , by reedu cation
of the affec te d mu scle g ro ups; exercises should be spec ially devised
for eac h patient , with refer ence to hi s espec ial needs.

The va rious ort hopedic appliances useful in in fan t ilc paralysis
may be u ed wi th help, after th e paralysis has become fixed.

Occasion ally sy mptoms of sy ringomye lia are produce d by dural
tumor s; th ese a rc opera ble in cer tai n ca ses, and a sy mptoma t ic
recovery may be hoped for. \ Vhcn th e pain is ve ry severe, and
the hopelessness of th e di ease is ce rtainly recognized, partial or
com plete sec t ion of th e spinal cord ab ove th e cavi ty may gi ve
relief ; afte r such an operati on the trophi c di sturbances are usually
reli eved , dou btl ess on account of th e relief of the pain and the
consequ ent be tte r rest and bet te r nutrit ion .

Prognosis is always ve ry gloomy for recovery . Life may not
be sho rte ned by th e disease. Pa ll iat ive results are all th at can be
expected from the best of treatment.

CAISSON DISEASE
( Diver' s paralysis ; the bend s)

This is a paralytic disease resulting from sudde n change from
high to low atmosph eric pr essure, and charac terized by cramps,
pain, and varying paraly sis wh ich is more or less permanent.

Pathogenesis. Und er th e high air pre ssure necessary for work in
cai ssons or within the suits o f d iver s unde r deep sea press ures. th e blood takes
up more ai r than it ca n holt! in solution under nor mal press ures ; al so, th e bloorl
is dr iven fr om the surface o f the body into the deeper org ans. \Vhen the
pressure is too speedily dimini shed. th e vessels arc un able to accommoda te
th emselves to th e sudd en change, and stasis and hemorrhages result ; also, th e
air is set fr ee fr om th e blood in the capi lla ries with almost exp losive fo rce.
In th e so ft t issues. thi s produces pai n and cra mps o f the muscles, but no per ma­
nent inju ry. In the spina l cord. however. and to a somewhat less extent within
th e skull. th e for ce o f this escap ing air se r iously injures the delicat e tissues.
T he inj ury is rather greate r in th e cord. becau se the small canal receives sud­
den ly th e pressure chang es. wh ile the rig id wall prevent s escape o f th e pr essure.
\Vith in the skull. th e open ings lire smaller. proport ionat ely. an d decompression
is necessari ly some what delayed. Th e greater size o f the skull also permits
greater elasticity o f the contents , and the escaping air pr oduces less fr equ entl y
ser ious effects than in th e spinal cord.

Etiology. Men who are alcoho lic, or who are ove r fat, or are at
all subject to arte rioscle rosis, a re most easily and serious ly injured .
Young and vigorous men , wh o rem ain un der pressu re not mor e
th an two to three hours, are decom pr essed slowly , a nd who live
hygi eni c lives, seem able to engage in thi s work without se rious
results. The g reate r th e pr essure, th e shorte r th e time that is
safely endure d. St re nuous working . heavy lifting . hast e. also
incr ease the danger. At three atmosphe res, one hour should be the
limit of time at work, with tw o or three hours int erv ening rest, a t
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normal pr essu re. H alf an hour to a n hour shou ld be spent in
decompression , acc ording to pressure.

Ne ur a lgic pains in th e mu scl es and joints , with g iddiness, a re
th e mild sy mpto ms. H ead ach e and tinn itu s, w ith cra mping pa ins
in th e mu scl es; then anes t hes ia, and weakness of th e leg s, th en of
th e ent ire body, are noti ced . Af te r bein g a few hour or a day
und er ordina ry pre ur e, paraly is develop s; th is i. u ually pa ra ­
plegia, and t he sphinc te rs may be also in vol ved . Mon oplegia and
hemipleg ia a re so me ti mes found; tot al mot or and se n ory paralysis
for four lim bs and th e trunk may be pr oduced .

Treatment. Th e pr op hylaxis co ns ists in sho rt hours o f work;
th e forbidding o f a lco ho l for worke rs; an d s low decom pr ession .
\ Vhen th e di sease appears, th e pa t ient may be g radua lly subjec te d
to a pre sure g rea te r th an th at to which he ha s previou ly been sub­
mitted for a sho rt tim e, th en be decompressed with ex t re me s low­
ness- a day or mor e may be devot ed to thi s pr ocess, if th e di sease
resulted from ve ry high pr essu re. Under t he high pressur e, th e
blood again tak es up t he air bubbles, and un der th e ex t re me ly
g ra dua l decompression , thi s is a ll br eathed out through t he lun gs ,
as is to be desired . 1£ t his decompression is done immedi at elv,
recovery may be ab olute; th e lon g-er t he delay in initiating tlie
tr eat men t , the greater is th e ti ssu e de truetion.

LANDRY'S PARALYSIS
T his is a disease of adults characte r ized bv a vc rv sudde n and

ac ute onse t, asce nd ing flaccid para ly si« of th e ·Ieg. t hig-h. ab do me n,
th or ax and arm and neck. It i prob ably due to o rne in fect iou
age nt.

Etiology. T he disea se is somewha t mor e fre qu ent during an
epidemic o f inf antil e para lysis, and thi s togeth er wi t h .imultaneous
incidence of the t wo disea .es in th e sa me household has led to
the in ference th a t it ma y be due to th e sa me organism. O n th e
other ha nd no relat ionship ca n be es ta blished in most ca e . The
di ease appear between th e tw entieth and for t iet h yea r for th e
most par t. l\Ien a re more ofte n affect ed th an wom en. T her e is
no reason for suppo ing th at th e di sea se is du e to any previ ous
infect ion, th ou gh it has been rep or ted in ad ult s w ho had had
inf antil e par alysis in childhoo d. In a few cases th e sy mpto ms of
Landry' s paralysis may appea r in th e termin al stage of typh oid,
pn eumoni a , or othe r inf ecti ou s di seases.

Pathology. Th e spinal corrl sho ws nil the usua l sympto ms o f an
acu te infla mm ator y process involving par ticularly the a nte rio r horn cells; th is
is pra cti cally identical with the cha nge in the a nte r ior g ray matter in infanti le
paralysis.
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Diagnosis. T he disease beg ins very suddenly . F ever , nau sea,
sense of weakness, and malai se appea r first. W eakness of th e legs
is speedi ly foll owed by pa ra lysis and thi s weakness a nd pa ra lys is
involve successive ly muscles of the thigh, the abdome n, th e arms
and the neck. The foo t is rare ly affec ted. The mu scl es a re ato nic
and t he reflexes arc los t. No sensory disturban ces are pr e ent in
typical cases. There is n o loss of control o f th e sp hincters. The
mind rem ains clear unt il deat h. When the paralys i invol ves the
thoracic muscles, respira tion is managed t hr ough th e acti on of th e
diaphragm alone; then, when the ce rvical segments a re affecte d,
the para lv is of t he diaph ragm ca uses dea t h. The heart 's ac t ion
is not affected and life may be maintained even for hours by the
usc of artificial respiration. Death usually resu lts in a few days.
Rarely t he patient may live and the later symptoms produced
resemble acu te ascending myelit is. Rarely se nso ry sy mp to ms are
present, suc h as numbness, tingling and cra mps in t he affec ted
muscles. These arc no do ub t pa rt ly du e to th e effects produ ced in
the mu scl es an d t heir ac t ion upon th e se nso ry ner ve endings in the
mu scles themselves or it may be t hat th e sensory dist urb an ces a re
due to t he invol vem ent of the post eri or gray matter o f th e spinal
co rd .

Treatment. W hatever manipul ati ve wo rk is indi cat ed during
th e ac ute attack shou ld he ca rried out wit h spec ial ca re. Pati ent s
suffer ing fro m thi s di sease sho uld be isolat ed. S ince th e infecti ou s
agent is no t know n t he sic k room sho uld be ca re fully sc ree ned
fr0111 flies and the pat ient prot ect ed fro m insect s. All exc re­
t ions including th ose fro m th e nose a nd throat as well as urine
and feces sho uld be th or ou ghly destroyed . The room sho uld be
di sin fect ed after th e dea th or recover y o f th e pati ent, ju st as if
he had suffered fro m anv of th e ordi na ry in fectiou s diseases. The
fever should be contr~lled by th e ordina ry t reatment a nd by
gentle ba t hs of tepid water. Great ca re mu st be II ed to pre­
vent having the water cold enoug h to produce any shoc k to th e
sensory nerves, Sponging with wa ter of the tem perature of th e
body red uces t he fever and frequen t repetition s of th is a re mu ch
bet t er than the u e o f water w hic h is too coo l. P ati ents sho uld
be induced to lie either upon the face or in t he righ t o r left la te ra l
position in order tha t the force of gravi ty may help to pr event
congestion of the spinal cord. T he dor sal dccu bi tu sho uld be
avoided if possible in this as in all sp ina l cord disease. So lid
food sho uld not he given. \\' at er and fru it juices sho uld mak e
the mos t of the die t permitted. If t he pati ent recover s from th e
acute disease the met hods of treatm ent adv ised fo r inf antile
pa ra lysis and for my eliti s may be adapte d to hi s particular par­
aly tic symptoms .
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Prognosis, This i ' alway ' g rave, Death may be expec ted
within a week or in tw o wee ks a t mo -t. Complete recover v is
ncv er to he ex pected and th e re maini ng pa ra lysis is always seri~us ,

SPINAL PROGRESSIVE MUSCULAR ATROPHY
Th e variou s diseases which are clueflv characte rized hv slowly

progressing atrophy o f ske le ta l mu scles' p resent - 0 many simil;r
feature- th at th ey may be discu ssed tog ether , with only va rious
fact or ' of diff erentiation mention ed in det a il. Atroph y of mu scle­
may be du e either to di sease or degen er ation of th e mu scle itself ,
as in th e mu scular dystrophies ; o r to di seases of th e nerve t runk,
as in multiple neuriti s; or to di seases of th e cell' in th e a nte r ior
horn s of the spina l co rd, as in in fantil e paraly sis or th e ord ina ry
form of pr ogressiv e mu scular atrophy; or to di seases of the
descending cerebrospinal tracts whi ch in turn pr oduce at ro phy of
the anterior horn cell s, as in am yotrophic lateral scleros is.

Spinal pr ogressive mu scular atrophy includes a class of di s­
ea ses in which the atrophy of the anteri or horn cells o f th e spina l
co rd j respon sible for atrophy of the ner ve fiber s ~l n d of th e
mu scle s supplied by th em . The features which distingui sh th e
variou s di sease s included under thi s generic t erm depend up on th e
area of spinal cord first affec ted and th e manner in whi ch th e dis­
ea se extends to other nerve center s.

The most common is the Duchenne-Aran type. In thi s di sease
the atrophy hegins in th e ante r ior horns o f th e cervical tho rac ic
co rd whi ch g ive orig in to th e seventh and eight h cervical and
the first th oracic ner ves; weakness of th e han ds is thus one of t he
first sym pto m, The th en ar and hypothenar emine nce ' dimi ni h
in size, The inter ossei and lumbrical es slow ly weaken and di sap­
pear. The sho ulde r mu scl es are next a t rophied and th e disease
ex te nd' ver y slowly to th e upper arm and to th e trunk mu scles,
Death usu allv occurs from some inter current disease but af te r
year of slo w' pr ogression th e atrophy ma y involve th e respirat ory
mu c1es thus leading to death.

Duchenne 's Subacute As cen ding P aralysis. Thi s form begins
in th e lumbosacral regi on of th e cord and t hus th e mu scles of th e
feet are first affe cted, The di sease invol ves next th e mu scles of th e
thi

b
1. then of th e leg, It ascend s to th e trunk mu cles as th e

di ease ascends through th e nerve cente r' in the co rd. Ultimat ely
death results fr om paralysis of th e respirator y mu scl es. unl e. s so me
intercurrent di sease. usually pulmon ary , interferes wit h the par­
al vtic course of events. The pr ogre s of thi s di sease is more
rapid than in the cas e of the Duchenne-Aran typ e as is indicated
by the term "subacute."



A third type (Erb), w hic h is mo re rare in thi s co unt ry , hegins
also in the lu m bosacra l region and affect th e per on eal mu cles
and the anterior tibial, hu t docs nu t extend to th e arms, thou gh it
may involve most of the leg and t high mu scles. Thi s d isease is
extremely slow and may remain stat ionary for severa l year. It
practically never can-es death excep t indirectly, frum accide n ts
d ue to paralysis,

Progressive Bulbar Palsy may be incl uded in th is group a lso.
I n thi disease the atrophy hegins in the motor nuclei of th e
medulla. There arc difficult speech, drooling, dy phagia, w hic h
may go on to complete mahility to speak, wa llow or close the
lips. The mentality i~ not affected. The heart is very weak a nd
rapid and death is due to cnmplete failure of the heart o r tarva­
t ion or suffocation , or a ll three cornhincd.

A number of other variation, in type have been described, wi th
slightly ditTerent ymptoms. The e are all ve ry rare.

Pathology. The pathology of all the, e diseases is practically id ent i-
cal, a chronic anterror pOIIUI11) eliris. The nerve cells in the anterior horns of
the spina l cord undergo a very slow atrophy. There is no chroma tolysis , no
extrusion of the Budd. 110 swelling, no pigmentation, and no degene ratio n in
the ordinary sense of the word, The ce ll-body shows first me rely an inc reased
pe ricellular ly mph space, Later the body of the ce ll diminishes, 'I he nucleus
diminishes in size and takes the stain more lightly than under no rmal co nd it ions.
T his process goes on until nothing is left of the nerve ce ll o r of the axon whic h
arises from it. The neuroglia proliferates , filling up the space le ft by the d rs­
appearing nerve ce ll, The spina l cord in an old case m ay show almost no
trace of the nerve tissue in the anterior horns, T he columns of Cla rke a nd
the posterio r horns remain unaffected. The nerve t runks share in the atrophy ;
there is no recognizable proli Icrat ion of the connec t ive tiss ue ce lls o f the n er ve
trunk.

Sections of the muscle during the process of atrophy show a g ra nu la r
muscle protoplasm fo llowed by a deposi t of fine fatty granules. Occasiona lly a
single hypertrophic muscle fibe r may appear. T he atrophy of the muscle is
very complete and ultimately only a shred of connective ti"ue may mark its
original site, Usually bony lesions arc found in close centra l con nec t ion w ith
the spina l area involved, but it is not possible to say whethe r these are primary
or secondary.

Etiology. Practically nothi ng is kn ow n o f th e real ca use of
thi disea e. It begins in midd le life, ra re ly appearing before the
age of t h ir ty . I t is found in adult who ha ve uffer ed from infan­
tile paral y i in chi ldhood, but pe rhaps not more fre q ue n t ly than
th e la w of averages would expla in . Occasionally it see ms to date
fro m so me infect iou s disease, an d so me time fr om pregn an cy,
~~pec ia lly from very freq ue nt p regna ncies. Alcoho lism a nd syp h­
il is a re not pro ba bl e factors.

The place o f th e bo ny Ie ion has already been mentioned. The
presen ce of bony a nd mu scular Ie ion s assoc ia te d with the spina l
ce nte rs firs t in vol ved is p roba bly in vari abl e but wheth er these are
localizing fact ors in the disea se o r w hethe r they are reall y impor­
tant in etiology or w he the r th ey are m er ely so m e of the effects
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of th e di sea se ac t ing throu gh t he spina l muscl es cannot ye t be
deter min ed.

The diagnosis dep end s upon th e h istor y of a slo w and g ra dua lly
increasing muscul ar a t rophy wi t h no se nsory, bladde r o r erec t ile
sy mpto ms. I t . is di stingui sh ed from progressive mu scu lar dy s­
t rophy in th e fact that th is d i sea e appears in chi ldhood. and is
as ociate d wi th hered itary or family history; ha no fibr illa ry
tremors and has u uall y an indi vidual hi st or y an d an ea r ly hyper­
trophy .

L ab or at or y t e t s and X- ra d iance throw so me light up on t he
diagn o is. Fibri lla ry trem ors a re present during the early stages.
Ther e may be pain s in th e mu scles th em selves wh ich a re appa rently
due to th e fa t ig ue o f th e weak en ed mu cles bein g used as if they
we re normal.

No treatment see ms to affec t th e co ur e of th e disease in any
reall y e fficient way. In co rrec ti ng th e bony lesion g rea t ca re
mu st be exer cised to prevent irrit a tion of the se nsory nerves d is­
tr ibuted to th e sk in, mu scles a nd ar tic ula r surfaces wh ich a re in
close se nsory connec t ion wi th th e t rophi c a rea. This work very
slowly and ge nt ly accomplishe d see ms to delay th e pr ogress of
th e di sease in most cases. I n a few cases suc h treatments g ive n
once eac h week or once in t wo week th rou gh seve ra l yea rs have
be en associat ed wit h relief of th e sy mpto ms w hile th e di sease
seems to pr og ress less rapidl y . P erh ap s in ca es see n very ea rly
th or ou gh treatm en t will be successful.

R est hould be g ive n th e affec te d mu scle g ro ups and ordina ry
good hygienic co ndi tion sho uld be maint ain ed. So me autho r
adv ise hot a ppli cati on to th e mu cles in volved. Mild st imula t ion
by sta t ic elec t ric ity and frequ ent ge n t le massage of th e a ffecte d
muscles are u eful in orne case , th ou gh th ese agen t appea r in
other ca es to incr ease the rapi d ity of th e atrophy .

Prognosis. R ecovery is prob ab ly impossib le since the at ro phy
of th e mu scles and o f th e ner ve ce lls inn er va t ing th em is co mplete.
The disease may remain sta t iona ry for so me ye ars at almost any
time. It is not likely to ca u e death un less the atrophy in volve s
t he t runk mu cles or the bu lbar centers. \Vhen th e pa ra ly sis
in volves t he leg s it may lead to acc idents. P ulmona ry affect ions
u su all y give the t erminal chapter in the sto ry of thi s disease .

AMYOTROPHIC LATERAL SCLEROSIS
Amyot rophic lat er al scle ros is is a di sease of th e spina l cord

ch aract eri zed by at rophy of th e descend ing pyram idal tract s, sec­
onda ry at rophy of th e an te r ior horns of the co rd and a slowly
progressi ve mu scul ar paralysi s and atrophy.

Pathology. Th e fact th at the disease begins in the lateral tr acts in
most cases is demonstra ted by num erous autopsies, though for a long time it
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\\-, IS supposed that the anterior hum cells we re primari ly degen e rat ed a nd that
the atro phy o f the lateral tr ac t appeared as a secondary phenome no n. Exa m­
ination u f the spina l curd of the patie nt who has su ffered f rom this d isease
sho ws that the atrophy of the lateral tract s I"'gi n, at the end of each ind ividu a l
axon, extendin g upward. '1ill' at rophy dol'S nut usual ly pass the medull a, though
in a few instances it has been t raced to, and in vol ving , the la rg er py ra mida l
cell s in the p rec ent ra l co nvo lut ion.

Etiology. T he cau se uf th e disease is not kn ow n. It is proh­
ab ly tu he included a mu ng th e ab iotro phic di seases. T he ner ve ce lls
a rc nut reprodu ced dur ing life so far as our presen t kn owledge
goe , and whe n any given cell is subjec te d tu a g rea te r amo unt of
u c or to le th an th e co nd ition required for it s prope r nutr it ion
th en p rog rcss ive ly incr eas ing incfticicn cy must result. Such a cel l
sho ws se ni le cha nges, These may becom e ev ide nt e ithe r in th e
ce ll body or, a in th e case of amyot roph ic la teral scle ros is, by a
diminu tion of func tiu n followed by an atrop hy whic h most co m­
monly shows disea se firs t in th ose parts o f th e pr ot op lasm most
di tant fro m th e nucleus of t he neuron. A t rophy of th e late ra l
t rac ts may follow any t hing whi ch se pa ra tes these fiber s fro m t he ir
cell body , Direc t injury to th e spi na l cord such as may he pr o­
duced hv wo unds ur other t rauma, or In ' tumors . whic h may exe rt
pr e ur e upon t he spinal co rd, tumors' o r abscesses, tubercl es or
g um ma, hem orrhages or a ny othe r pathologi ca l changes in the
brain it self o r in an y part of t he pat hw ay t raversed by th e pyra­
midal axon may re ult in th e atrophy of th e crossed, or mor e
rar ely, the direct pyramidal t ract s a nd thu s to th e deve lopme nt of
the di ease referr ed to. In pern iciou an emi a and in multi ple
scle ros is para ly sis of t his typ e may be one of th e earli est and
most co nsp icuo us sy mpto ms .

Ther e is no reason to suppo e that sy ph ili is an importa nt
factor. J'robably anyt hing which lower s th e nutrition of t he body
as a who le or wh ich int erfer es especially with th e nutri tion of th e
spina l cord may act as an excit ing or predisposing fact or in the
developm ent of thi s as in an y othe r nerv ou s disea se.

The place of heredity in thi s di ease has bee n very much di s­
cu ssed . There see ms no dou bt t ha t t he re is a t enden cy for th e
di sea se to a ppea r amo ng member s of t he sa me family and also to
he int erchan geable in inh eritan ce wit h severa l othe r di seases of th e
central nervou s sys te m.

Diagnosis. The disea se usu ally appears first in th e lower part
of t he body, perha ps becau se th e cr ossed pyramidal tracts a re
mad e up of th e lon g est fiber s. Ther e is a t first a st iffness in th e
mu scles involved which is as oc ia ted wit h an increase in th e
mu scul ar tone, Reflexes are increased. Paral ysis may involve th e
han ds first of all in whi ch case t he sma ll mu scle a re first paralyzed
and th e disease follows the path of th e Du chenn e-Aran type,
Fi br il1ar y cont rac tion s are present. Reflexes are increased; ankle
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clonus and Babin ki are present. There is a pa st ic gait. The
leg may cr oss in walking. gi ving ri se to a "sci ssor 's gait," which
i rarely very pr on ounced . The di ease is usu ally bilateral, but
one leg -may be first inv olved. There arc no bladder or rectal
symptom . A s the pr ocess of atrophy extends the mu scle s are
pr ogressively inv ol ved. When the di sea se aff ect s the bulbar cen­
ters the mu scles o f the lips, tongue, palate and throat are par­
aly zed a nd lat er atrophied. F ibrillary twitchings are pr ominent
symptom of the beg inning of thi s a trophy . The patient's speec h,
deglutition , and rna t icati on becom e in cr ea ingly d ifficult. Th e
face becom es flat and ex prcs ioni c s aft er the co mpletio n of the
paralysis. Rarely the eye mu scl es a re in vol ved . Intelli gence is
not affe cted. \"hen th e at rophy ext ends a bov e th e medulla th ere
is , as in bulbar pa lsy, a tenden cy to excessive em oti ona l expression,
so that the patient lau gh s and eri e more extravagantly than is
usu al am ong normal individuals. The cau se of thi s excessive
em oti ona lism is not kn own. I t is a so urce of con sid er ab le annoy­
an ce to th o e patients wh ose kn owledge of t heir own condition is
decid edly acut e. There is very good rea son to believe that t he

. integrity and development of the mot or sys tem as a wh ole is
directly associated with th o e p yc ho log ica l qualities commonly
included in the expression "self-control."

Tachycardia is a fairly con stant sym pto m. D eath may occur
from some intercurrent inf ecti on usually of the lungs, o r s ta rva-
tion may result from the bulbar effects. .

Treatment. The osteopathic treatment mu st be planned to
sec ure th e best circula t ion throu gh th e spi na l co rd and the mu scles
as well as to keeping up th e g en eral circu lation and nutriti on of the
entire body. Since nervou s di sea ses of this type seem to foll ow
Mendel 's law pe rson s from neurotic famili es sho uld be st rongly
advise d against intermarriage. When one parent comes of a
family in whi ch this or ot he r nervou s di sea ses of an abiot ro phic
type ha ve been present every care sho uld be exer cised to guard the
child re n from cau se of malnutrition . Th eir life sho uld be more
than usu ally hygieni c. No st ra in, overwo rk or excitement sh ould
be permitted , Not only while th ey are children but also when
they have reach ed adult life th ey mu t liv e normally hygi enic lives
if they are to av oid falling a victim to thi s or some other serious
nervous di ea e.

After the ons et of the symptoms th e general health is to be
kept up in every wa y . Stimulation of th e \TIU cle s by mild mas­
sag e or by electrical and th ermal st imula t ion seem omc t imc s to
be of som e use. When there is difficu lty in swallo wing it is better
to g-i\'e all food and drink th rou gh th e sto mac h tube in orde r to
av oid the danger of aspiration pneumonia.
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Prognosis. P robably no recover y is possible. The best th at
can be hop ed for is to so mewhat delay th e progress o f th e disease
and possibl y to ca use it to becom e sta t iona ry .

HEREDITARY SPINAL ATAXIA
Ther e is a g ro up o f abio t ro phic diseases whic h arc va r ious ly descri bed by

differen t autho rs and wh ich prese nt symp to ms wh ich va ry to a ce rtai n ex te nt
and have resem blan ces whi ch arc so me times Quite mar ked . By so me autho rs
th e term Fr iedreich's a taxia is app lied to the enti re group o f her editary ataxia ,
wh ich a rc cha rac te rized by sj m p to rn s re Icrable to dege ne ra t ion o f th e poster ior
fun iculi o f th e cord. The desc rip tio n given, ho weve r. Seems to ap ply espec ially
to t he spina l co rd type of diseases, wh ile th e ce rebella r fo rm has been best
stud ied by Mari e,

T he disease is invar iably heredita ry o r fa milial. T he a taxia appea rs from
the third to the ninth year. Jt involves the legs and the ar ms alHJut equa lly.
At first , the child re n appe a r mer ely to be awk wa rd; they walk with st ra dd ling
ga it, and the feet ar e tu rn ed in so me wha t the posi tio n o f va ro- equines ; the
child d ro ps thin gs, spills fluid s he is tr ying to ca r ry , kn ock s things fr om the
tabl e, fall s. and appears ge nera lly to be aw kwa rd and carclcss ; as th e co nd it ion
g ro ws wor se , it becom es evide nt that it is a d isea se rath er than a bad hab it
from which he suffers; th e facial muscles and the respirato ry mu scles may be
invol ved in the later stages; with con st ant e ffor t so me o f these children learn
to walk and to handl e t hemselves fai rly well. A kyp hosis o r kyp ho- sco liosis is
a lmost a lways pr esent. Nys tag mus is bila tera l. St utt er ing speec h is fo llowed by
an unint elligib le jargon. Int elligen ce may not be a ffected .

The path ological cha nges include degen er ati on o f the post er ior fu nic uli,
a t rophy o f the cells in the dorsal nucl eu s (C la rke 's column), and o f so me o f
the cells in the posterior root o f the ga ng lia , and some o f th e fiber s in the
per ipheraJ ner ves.

Recovery is impossib le, Th e di sea se docs not sho r ten Ii Ie, unl ess some
acci de nt shou ld occur as th e result o f th e incoor d ina tion . One fami ly was kept
un der obse rvation for severa l yea rs in the Pacific College Clinic . At temp ts
wer e made to co r rect the kyphosis but with out succe ss. No goo d results fr om
th e tr eatment were perceptible.
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DISEASES OF THE BRAIN

GENERAL DISCUSSION
The diseases to which th e br ain is subjec t ap pea r to be du e

for th e most part to va riat ions in it s circu latio n and to th e effects
of bacteria and of various poison s. There is no reason wh at ever
for suppos ing th at an y brain disease is du e to ove rwork except as
to o long continued devoti on to wo rk may lessen th e hours of
sleep and exerci se, or the food nec essar y to th e mainten an ce of
a goo d circula t ion of good hlood ; in othe r wo rd s, in all cases in
which overwo rk is con sid er ed a ca use o f br ain disease it is far
more probable th at it is th e poor nutrition , t he lack of oxygen or
the presence of toxic material s in th e blood th at is respon s ible for
the brain di sease rather th an any ovcract ivity of th e br ain ti ssu e.

The brain is supplied by terminal a rte ries ; vasomo to r nerves
arc kn own to be supplied to th ese and to origina te for th e most
part in the supe rior cerv ica l sy mpa the t ic ga ng lia whi ch in turn
receives it s co ntro l from th e first to th e fifth th or acic segme nts of
the cord. Bon y lesion s in thi s area may th us modify th e circ ula­
tion through the brain to a ce rtai n ex te nt. By far t he most imp or­
tant factor s in co ntro lling th e arte ria l supp ly to th e brai n, however,
are th e cond it ions which modify t he general blood pressu re .

Infect ion of th e br ain itself extends from meni nges in most
cases. As in the case of th e spi na l neuron s th e ex tre me irritability
whi ch g ives th e br ain it s va lue in function render s it al 0 ex t re mely
subjec t to th e effec ts of poi ons in th e circulat ing bloo d. Poi son s
as well as bact eri a see m to have a selec t ive: ac tion upon ce rta in
parts of th e cent ra l ner vou s syste m. Thi s is especially noti ceabl e
in th e effect s pr oduced by th e syp h ilit ic toxin, lead, mer cury, the
ba ct eri a respon sible for ante rior poliomye lit is an d th e prot ozoa
respon sibl e for rabi es.

Circul at or y disturbances may be du e to poison s, in whi ch case
they most fr equ ently occ ur during middle life ; or to birth injuries,
in whi ch case the sy mpto ms occ ur during th e first year or the
first decade of life; or to senile diseases of th e blood vessels, in
whi ch case the di sease occ urs aft er the sixt ieth year. Functi onal
nervou s disea ses ar e associat ed with th e time of life during whi ch
the nerv ou s relati on ships and neuronic developm ent are under­
going most pr onounced changes and are thus especiall y frequent
during the period of ad ole scence or during the climacteric period.

371



CE REBRAL H YPEREMIA
Ac t ive hyp er emia, aside from th e pr imary stage of inflamma­

tory pr ocess, is not certainly kn own to ex ist in th e brain. The fact
th at th e vasomotor ner ves of th e bra in are co mpa rat ive ly ineffi­
cient, and th at the circul ati on is chiefly dep end ent up on va riat ions
in th e ge ne ra l blood pressure, see ms dem on strat ed by clinical and
by ex pe rime nta l ev ide nce. The rigidity of th e skull a lso prevents
th e facil e vari ati on s in circul ati on, in fun cti on al activity, that is
found in gl and s and othe r ac t ive ti ssues of the body . Transient
ap opl ectiform attacks ma y be due to th e sudden local hyp eremia of
th e br ain , and th ese are best treated by elevating the head, inhib-

CEREBRAL ANEMIA
This co ndition occ urs sccondarilv in a number o f o the r di s­

o rders. It is characte rized by na usea, so me t imes vomiting, and
dizziness, vertigo, or syncope. Man ia or delirium may occ ur. A
mi ld degree of anemia is presen t duri ng normal sleep.

General anemia, suc h as occ urs af te r la rge hemorrhag e any ­
wh er e in th e bod" , is assoc iate d wit h ce reb ra l a nemia also.

In cac hec tic diseases, wit h pr imary or seconda ry anemia, the
br ain sha res in th e bloodl essness. Vary ing mcntal disturban ces
may ' result ; dr owsiness a nd stupor, eve n to co ma; mani a and
delirium, or only a di m inished int er est and ambi t ion, a re th e result s
of th e starva tion and po iso ning th at a re ca use d by a deficient cir­
culation of poor blood th rou gh th e br a in .

O rdina ry faint ing, or sy nco pe, is du e to ove r filling of the
splanc hnic vessels with blood ; under ce r tai n emot iona l d isturb­
ances, fri ght , horror , di sgu st , rar ely anger or deligh t, the va so­
mot or centers co ntrolling th e liver , int estines, and splee n appear
to be paralyzed , and th ese organs are filled with blood; the mu s­
cula r wa ll of the splee n a nd th e mu scl es of th e int estines ar c al so
relaxed . The first con dit ion adds to th e cer ebral isch emia; the
second add s to th e isch emi a and also permits ca rbo ndiox id g as to
be set free in th e in testi nes in co nsi de rab le amo unts.

T rea tment is usu ally devot ed to th e un derl ying ca use of the
bloodl essness. A nemias mu st be treat ed according to th e ca uses
of thi s con dition. In ordinary sy ncope, th e head mu st be lower
tha n th e recl in ing body, an d se nso ry s ti mula t ion, spr inkling of
cold wat er , ru bbi ng th e han ds, sme lling sa lts, et c., a re a ll useful.
If th e heart is weak, st imulati ng man ipul at ion s aro und th e fourth
tho rac ic spine, and in t he left fifth int er pace ante rio rly , hast en
its return to normal.

Another form of cerebral anemia is produced by pressure; ove rfilling o f
the meningeal vessels o r the venous sinuses. o r tumor. or se rous meningitis, or
cerebral edema. all cause an ischemia of all or part of the brain substance. In
these cases, the symptoms produced vary greatly.

372 TlIE BRAIN



APOPLEX}' 3i3

iting the splan hnics, and the applica ion of ice bag- to the had .
The old t eudcucy to con idcr hyperemia o f the brain prese nt \ hen
the face i red and conge ted, is now known to be Iallaciou s.

P assive congest ion of the brain may be caused by pre Slife upon
the ju rular. the innominate. o r the vena Ca\-;:I, o r b, ' tr icu sp id Ie ion.
It i characterized by con tant, dull headache, so m no l .nce and
o m et ime mental torpor. The treatment include removing

the pressure upon the vein, in the one ca se, and inhibition of
the splanchnic, correction of mu cular and bony lesi ons which
may interfere with the circulation in any way, and, in general,
relieving the burden up on the heart, in the other.

CEREBRAL EDEMA
P as ive congestion of the brain may cause edema. 1 [cphritis,

blood di eases. heart diseases, cau se edema o f the brain, as o f o t her
organ. Angio-neurotic edema may affect the brain, either locally
or generally; death may result irom this di ease. Alcoh olism,

pecially. may cause a form of "wet brain" probably an over­
secretion of the cerebro pinal fluid a - the re sult of an inflammatory
proce ' (sec erous meningitis), Certain other forms of menin­
giti may be associated with an increase in the cerebrospinal fluid,
but these, a hydrocephalus, may not be a sociated with any in­
crea- d amount of water either between or within the brain cell .

Edema o f the brain cannot be certainly diagno ed ante-mortem,
but may be suspected when the yrnptoms of increa ed intracranial
pressure appear together with any of the etiological factor - ju t
mcnt ioncd,

The treatment is that o f the causative factor ,plu measures
toward cqualiz ing the circulation o f the blood, and especially facil­
itating the drainage fr om the cranial cavity. Correction of all
abnormal structural relations in the cervical region, anteriorly and
posteriorly, and ouch manipulation a may be required to give
plenty of room in the thoracic inlet. are the most important factor .
1 he treatment must include g ood hygieue and frequently ome
special diet, adapted to the patient's g eneral condition.

APOPLEXY

The term is limited by "orne author to cerebral hemorrhage;
the impo ibility of making ante-mortem diagnosi s bet ween hem­
orrhace. thrombo is, and embolism. and the clo e relation between
t hcse accidents in their pathol ogical, etiological, and clinical ig ­
nificance has led to the broader definition o f the w ord, Apoplexy
is a circulatory accident occurring in the brain, and characterized
by sudden onset of paralysi , with varying degree o f unconsciou ­
ne •.



Cerebral hemorrhage includes also meningeal hemorrhag e, in so­
fa r as this prod uces ce rebral ins ult and sy mpto ms of apoplexy. At
the ti me of birth, and for a few months after,. ce reb ra l hem or rh ag e
is rath er fr equ ent ; afte r thi s pe riod it is rare until th e time of
arte ria l degen er ati on. H emorrhagi c diseases, as scurvy, "black"
infecti ou s diseases, etc., may be associa te d with ce rebra l hem­
orrhage; suc h cases are rare, and may occur a t any time of li fe.
After the age of fifty, a rteriosclerosis is by fa r the mo t commo n
ca use of apoplexy. Sy philitic endarte rit is is a frequ ent ca use.

By far th e greate r number of cases a re du e to rupture of small
an eurysm s ; and thi s most frequ ently occ urs in th e left lenti culo­
st riate arte ry. T his fac t is du e to th e anato mica l rela tion s of th e
br an ch es of th e ao rta ; th e most dir ect path of th e ca rd iac for ce
lead s from th e left vent ricle to thi s artery . For the sa me rea son,
the middl e cere bra l arte ry, in some of its branch es, is most often
th e seat of embolism.

Injury to the head, as a blow , may cau se rupture of th e ve ssels ;
thi s may occur upon th e surface of th e brain, or within its sub­
sta nce , according to th e location and for ce, and th e manner in
which th e blow fa lls upon th e skull. It mus t be rem ember ed
th at the brai n, duri ng life, is almost fluid in consis te ncy, and
th at , like other fluids, it transmits force . undimi nished, in eve ry
directi on. The st ruc tura l injury produced by a blow with a so ft
or elas t ic objec t is th e resultant of man y va ry ing lin es of for ce.
T he destroyed area may be upon th e opposite side o f th e bra in, or
upon some a rea in the basal ganglia , where the lin es of force meet
or cross. Such distan t injur ies are sai d to be produced from
"cont re coup." Di sint egrati on of th e brain subs tance may follow
such a shock. and this may resul t in weak ening a blood vessel ,
whi ch ult imately y ields to some slight vari at ion in th e blood pr es­
sure ; thi s is ca lled "delayed apoplexy."

The te rm "a pop lectic habit" is applied to sto ut, heavy-set peo­
pl e, usually with thi ck neck s and red faces. When suc h per son s
a re overfed. alcoholic , and deficient in se lf-co ntrol, t hev are dec id-
edly prone to apoplexy. .

Capillary hemorrhages may result from cerebral congestion , or
fr om any of the inf ecti ou s diseases; they usually pr oduce no
recogni zable sy mpto ms, and are mer ely found after death. V en ou s
hemorrhages may result from inju ry. from the ru pture of va ricose
ve ins, or from passive conge tio n and emot iona l or mu scular stress.

In all ca ses, some path ologi cal condition of the cerebral vessels
mu st be supposed to be prese nt if any ordina ry cha ng e in blood
pressure initi ates hemorrhage. This weakn ess being present, the
ru pture may be fina lly cau sed by any thing wh ich rai ses the gen­
era l blood pr essure ; emot iona l st re s, coiti on, straining at st ool,
coug hi ng, mu scul ar effo rt, as running or lifting, ar e all caus es ;
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but many cases occur during slee p, and at times of ab solute qui et
of body and mind.

Diagnosis is direc ted chiefly to th e locali zati on of th e injury.
Prodromal sy mpto ms are not fr equent ; th ere may be head ache,
increased blood pressure, paresthesias, weakness, ve rtigo, a vague
di scomfort , and a tend ency tow ard awkward speec h for a few hou rs
or days before th e attack. T he speech difficulty attrac ts mo -t
a ttentio n, and is rat her diagnost ic of an im pending attack, in per­
so ns wh ose vessels are diseased. The voice becomes slight ly
hu sky , th e wo rds enunciated mor e s low ly but less plainly than
usu al, and th ere may be tendency to " forgetfulness" of familiar
words-wh ich is reall y a form of ap hasia- in such cases. T he
sy mp to ms ar e usu all y referred by th e pa tien t and his fa mily to
slight indi gesti on . The attack begi ns with un con sciou sn ess of
sudde n onse t. The patient fall s ; br eath es wit h ste r to r; th e
checks ar e relaxed and flap ; th e pul se is first feebl e, th en
becom es full and st rong; th e blood pr essure is high; th e face
is flush ed , ofte n purple; th er e may be relaxati on of th e sphincte rs.
The pupils may be cont rac ted or dil at ed or normal ; th e eyes
and head may or may not be deviat ed; the lim bs fall flabbily
wh en rai sed. If th e hem orrhage is in th e medull a or th e fourth
ventr icle death usu all y occ urs durin g th is t ime. If th e tem perature
is ve ry high-lOGo or so-dea th is usuall y inevit able within a few
hours. If death does not occu r thi s pe riod passes away in a few
hours to a dav or t wo. Consc iou ness retu rn s, more or le s com­
plet ely , and t he ex te nt of th e par alysis is manif est ed . Fever, delir­
ium, coma. wit h spasmodic movem ent s of th e muscles of th e
affected and th e so und side, may per sist for severa l days. The
tem perature on th e paralyzed side is high er , perhaps .5° to 2.° ,
th an on th e normal side of the bodv, Re flexe a re lost , at first, then
ar e exaggerat ed. Speech is usuall y im possible for so me days,
eve n when th e speech center is not direct ly affected; mental ity
seems dull ed for so me days afte r th e ot he r sympto ms have lar gely
disappeared. \\' ithin a few days to a few weeks, th e effec ts may
have alt ogeth er disappeared; or, whe n t he hemorrhage has bee n
g reat, or th e local ity affected of conside rable im portance, th er e
may be perman ent par alysis of th e side of the body opposite to th e
injury. The exact ex te nt and local ity of th e pa ra lys is depend s
up on the locati on and th e ex tent of th e ce reb ra l injury .

Tn most cases, th e hemorrh age is from th e lenticul o-striat e
ar te ry , and affects th e int ern al ca psule, thus, th e fiber s descend ing
from th e mot or cortex of th e left side. Injury to th e deeper cere bra l
tract s inv olve s th e speech mechani sm . L esion of th e post eri or
limb of th e cap sul e cau ses senso ry disturban ces ; hi lat eral hom on­
ymou s hemaniopsia , somatic an esthesia s, and partial deafn ess in



both ea rs ma y thus be produced . So me t imes mu scle and thermal
sensa t ions are lost , but tou ch , vis ion, and audit ion are pr eserved .

\Vhen th e hem orrhag e invol ves th e pon s. the pup ils are con­
tract ed, th e temper ature is h igh, th e face is par aly zed upon th e ide
of th e lesion , and th e arms and leg s upon the opposite side. \ Vhen
th e in jury is in th e lower part of t he po ns, th e oc ulomo to r ner ves
may be pa ra lyzed upon th e side of th e lesion , a nd th e rest of th e
face and th e lim bs upo n t he opposite side.

Cer eb ell ar hem orrhage is rare, and is ha rd to recogni ze. If
one lob e is involve d, no effects may be pr od uced , beyond th e initi al
insult. H em orrhage into a ny of th e ve nt ricles is usu all y quickly
fatal. In gravescent apoplexy is cha rac ter ize d hy the s low onse t
of th e co ma; it is usu all y fat al. A second attack, occ ur ring before
recov er y fro m th e first , is usu all y fat al. If pa rtia l or complete
recover y occ urs het ween attacks. a lar g-e number of success ive
a tt acks may occ ur. without fat ality ; th at th e hem orrhage will
ultim at ely be fat al may he g ra nte d in eve ry ca se; unless death
from so me ot he r ca use occ urs spee dily .

Th e paraly si s pr oduced is of th e upper neuron type; except a s
hem orrhag e into th e pon s might pr oduce lower neuron paraly si s
of th e facial ner ve. Reflexes are exaggera te d, but may see m to
disappear as the result of th e co nt rac t ions. No reacti on of deg en­
era t ion, o r tru e mu scul ar a tro phy occ urs, th ou gh as th e result of
di su se. an d th e steady pull of oppos ing mu scle g ro ups, deformity
and at rophy of th e mu scl es may ultimat ely be not ed.

Occasiona lly. hem orrh ag es in o the r pa rts of th e br a in, and th e
effec ts of th e hem orrhag e upon th e hasal ce nte rs th em selves ,
ca use va rious cho re ic and a the to id movem ents; inst abili ty of th e
emo tiona l sta tes ; easy lau ghter and weeping; sta mme ri ng and
stut teri ntr specc h. Th e ment al pr ocesses mar rem ain fairly normal.
eve n wit h th ese effec ts . hut mor e freq ue nt ly m entality det eri or at es
steadi ly. Epil ept iform attacks are eve n less frequent , es pec ially in
non syl ph iliti c cases.

Embolism. T he obstruc tio n of an arte ry by mat eri al s carried
in th e blood st rea m is ca lle d embo lism ; th e matter which is carried
is an "e mbo lus," or plu g .

Pathology. I n the brai n, since the a rte ries a re terminal . embo lism
pr odu ces a cone-shaped in fa rct . whose apex is th e point o f obs t ruct ion and
whose area is that of the distribution of the arte ry in terrupted . I i ther e is
ove rlapping of other arteries, or anastomosis in any deg ree. the a Ite r-c hances
are slowe r. and recove ry may occu r. Th e loss o f the circulatio n may ca use
recogni zable cha nges in the ner ve cells and fibers within a day: th e sta n- a­
tion and degenera t ion of the ne rve tissue is ve ry rapid . \Vh en th er e is
any hem orrhage in In th e infa rct- and th er e usu all y is, espec ia lly ill g ray m att er -s­
th e pro cess is ca lled "r ed so fteni ng ." \V ith progressi ve digesti on o f th e
hemoglohin, and with the occ ur rence o f fatty cl e~en erati on . es pec ia lly in areas
whi ch ha ve been hcm or rh aai c. th e "y ell ow so fte ning " take s place. Infarct s in
th e sca nt ily- bloo ded whi te matt er a re o fte n cnlorle~s-"wh i te so fte ning " th en
occurs. So fte ning is th e sa me pr ocess , how ever , in all colo rs. The nerve cell s
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and fibers un dergo firs t g ranula r, then fatty metamorphosis, then are digested,
and. in t ime, absor bed . A clear liqu id is left. if th e softened area is o f some
size, wh ich may be slightly tinged with red or brownish color. T he dege ne ra ting
materi al gives stimulus to the connective tissues around the blood vesse ls, and
to the neurogl ia o f the inj ured region , so tha t eithe r o r bot h o f these tissues
mult iply, form ing a wall, which surrounds the lar ger in fa rcts an d con tai ns the
liquid remn ants (hemor rhagic cyst ) , or fills the cavit ies left by the small ones
with a scar-like tiss ue .

Etiology. The embo li are most fr equ ently fragments of clot s
or vcgctai ions from the ao rtic va lves. Less freq uent ly bac teria
or frag ment s from an at he ro ma may becom e emboli. Mat eri als
from th e lun gs some t imes pass through the heart and become
emboli, th e e ar e often inf ect ed, and thu th e infarct is a lso infected
by the sa me disease as th at of th e lungs.

Thrombosis. Clotting of th e blood in a vessel ma y result in
comp lete obs t ru ct ion ; thi s process is called " thrombosis" ; the clot
is ca lled a " th rombus." Th e sa me pr ocess of in far cti on follow s as
in emboli sm . (q. v.)

Etiology. The coagulab ility of the blood is increased in preg­
nan cy , in most fever s, after hem orrhage, and in certain of the
blood diseases and in cac hex ia. In the arteries, where the cu rrent
is usually comparatively rapid , thrombosis usua lly occurs as the
result of atheroma , a ne u rvsrn or traumati sm. All of th ese fac­
tor s ar e exa ggerat ed by tl{e pr esence of increa sed coagulability of
th e blood. Thrombosis of vein s may be due to va ricos it ies , di s­
eased vessel wa lls, trauma, but is more frequent ly due to th ose di s­
eases whi ch incre ase th e coagulabi lity of th e blood. 1\1 arant ic
th rom bo is, in chi ld ren with mar a mu s ; cachectic thrombosis, in
pati ent with tu ber cul osis. ca rci noma or ch lorosis; and an emi c
throm bosis, a fte r hem orrhages, or in blood el i ease, are not very
un common cau es of apoplec tic a ttacks. T he ve nous sinuses in
the br ain are so br oad, and so irregular in sha pe, th e blood flow s
more slow ly through th em and thus coag-ulat ion occ urs more fre­
qu ently in th em th an in ot he r vein s. The most common seat is
the supe rio r lon gitudinal sin us. \Vhen th e coagul at ion is due to
trauma, the locati on of th e injury is th at of th e throm bus.

Diagnosis. The onset is usu ally less sudden in th rombosis
than in embolism or hemorrhage. In eithe r the mot or cortex may
be irritated and convulsion s occur ; this is rare in cerebral hem­
or rhage in adults; o the rwise the sy mpto ms ar e very much like
th ose of hemorrhag e.

Prognosis. Death is less pr obable in thrombosis and embolism
than in hemorrhage. Ab sorption of the clot; digesti on o f t he
embolus, within a few days, may permit almos t or quite complete
recover y . Softening of the br ain may extend beyond the origina l
in farct , however , involving small vessels; this is especially true



in infected emboli ; th ese effec ts, however, ar e gen erally less seri ous
th an a re th e results of th e organiza tio n of th e clot , or th e dangers
of lat er at tac ks, in hemorrhag ic apoplexy.

Treatment. \ Vhen any perso n is unconscious, or pr e ents evi­
den ce of clo ude d conscious ness, if th e limbs fall flappily wh en
rai sed , especially if the head an d eye-ball are drawn to one side,
it is wisest to treat the case as one of apop lexy . A sme ll of liquo r,
or signs of ch ronic alcoholism , are perfectly in harmony with thi s
diagnos is, and too many unfo rtuna te men have bee n a llowed to die
from apoplexy and ot he r diseases with coma, because they we re
treat ed as common drunkar ds. It is a disg raceful fact th at it is
of te n cons ide red a jok e to g ive a dr unk man ca re, un der a mist ak en
diagn osis of apoplexy, while death fro m th e lack of ca re, in apo­
plexy is mer ely co ncea led by those responsi hle for th e death.

The patient should be kept recumbent and quiet ; pr eferably on
the side, so th at th e par aly zed tongue may not interfere with
respirati on. The clothing mu st be loosened , if th ere is any con­
st rict ion, espec ially at the neck or the wai st. I ce bags to the
head and hot applications to the feet facilitate cerebral dr ainage.
St ead y, deep pr e sure in the region of the sixth to the tenth
th oracic spines, dil ates the spl an chnic vessels, and withdraw s the
blood from th e brain; this sho uld low er th e blood pr essure and
cau se dimini sh ed redn ess in the face. The patien t should not be
moved until th e bre athing and th e pul se become fairl y regular, if
this is possible.

After th e coma has passed, ge nera l treatment, such as main­
tain s a good cir cul ati on of th e blood, should be g ive n, at first daily,
lat er at longer in ter vals, to once eac h week, unt il no furthe r
im provem ent is to be found. The food mu st be mild, preferably
liquid , and mostly of fruit and veget ables for so me weeks. Stim­
ulat ing foods an d drinks are for bidden . Rest in bed is necessary
for severa l days, in th e light ca ses, and se vera l weeks, in more
ser ious forms.

\ Vhen th e ex te nt of th e par alysis is manifest , and no furth er
feveri shn ess or indicat ions of im pen ding hemorrhage are found,
reedu cation of th e pa tie nt mu st be begu n. T his reedu cat ion is
im portant. The op po ite side of the bra in see ms to have a cer­
ta in a mou nt of power to contr ol the pa ra lyze d side, espec ially in
the more complicated movem ent s, suc h as speech or wri tin g .
Exer cises sho uld be ca ref ully wo rked out for eac h individu al, begin­
ni ng wit h movements w hich he is barely ab le to begi n eve n in an
incoor dinar or] way, and go ing on throu gh incr easin g degrees to
th e attain me nt of th e g reates t possible skill. D r. E velyn Bu sh and
D r. A. A. Gour have pub lished art icles g iving such exerci ses in
g rea te r det ail th an is possibl e her e ; the und erl yin g principles are
included in wha t ha s been said- the ada ptatio n of th e exerci ses to
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ea h individual , and a constant working up to the more diffic ult
rcisc ; the first must be ver~ easy and simple.

DELIRIUM ACUTUM

Thi is an acute. pro1 all~ in Icctrous. disease of the brain. occurr inc in
person previously normal and not necessarily eithe r neu rot ic or ubj ect to any
hereditary tamt. The disease comes on suddenly, with a high fever. delirium is
\ .r . \ ere and \ iolcnt. Lucid inrerv als of a Icw seconds to hali an hour
in duration may occu r at almo t an time. The delirium recur suddcnlv lifter
the e inter al ' and often the in er is considerably higher. .\ iter death the
brain i found iull of blood and show ing the evidences of very acute intiarnrna­
tor y changes. T he in iect iou agent has no t been isola ted. "0 evidence o f its
being conta iou ha been report ed. The o nly tr eatment is symptomatic. Icc
La to the head and coo l ponce so me time seem to give some relief.

Deat h usu ally occ ur within one o r two weeks. T he few pat ients who
recover have very slow convalescence, bu t usually no seri ous ment al afte r effects.

SENILE DEMENTIA
j ust how long peopl e ought to live and how long th ey sho uld

be ex pec ted to ret ain full po sse sio n o f th e mental faculties, is a
qu est ion whi ch cannot be ans wered. There is very good autho rity
[or supposing that "the year s of a man's life sha ll be 120: ' but
t hi is not at present the cas e. The enile changes in the ti s ue
of the body are inevitable. Premature senility is due to overwork,
esp ecially to severe mu scul ar exert ion associa ted with exposure
to clim atic chan ges; to th e va scu lar di sea es assoc iated with alco­
hol. syp hilis . sexual exces e , a nd ove rea t ing ; and to inh eritance.

The brai n, as a whole, undergoe a light atrophy. The sulci
ap pea r br oader, th e con volution - so mew ha t sma lle r ; incre a e in the
dural fluid occasional ly i fou nd . U pon microscopic ex amina tio n,
th e nerve cell ' are found atrophied; the nuclei may be eccentric,
and very large rna se of yellow pigment granules occ ur within
the ner ve cell . The lar ge mu lt ipolar cell ' of t he cer ebral cortex
and Purkin je cell ' of the cerebe llum sho w at roph y.

enili tv ma y be con s idered prema ture in all ca es wh en it
occ ur before the age of ixty. In fami lies in wh om se nility is
usually delayed unt il eighty or nin ety, thi proc ess should be con ­
s idered pr em ature in anyone per son at the ace of eventy. In
ot he r words, th e her editarv ch ar act er of an v individual mu t be
taken into con sid er ati on in mak ing a diagno is of premature
se nility.

The body may not show senile changes even when the mind i
seri ou slv affected; on th e othe r hand, the bod y may how all of
th e symptoms of old ag e to a marked extent and yet 'the mentality
be apparent ly uninjured.

Treatment. T he pr ophylaxi of enile dementia depends upo n
th e mai ntenance of a normal blood pr es ur e and th e ra pid elirnina-



HYDROCEPHALUS
This term is app lied to ;iny condit ion in which th e amo unt of

cer ebr ospinal fluid w ith in th e skull is g rea t ly incr eased. It may
be either congenita l or acquired, or may be eithe r internal or
external.

Con gen ital H yd rocephalus may occur without rec ognizable
cau se. Its mor e frequ ent occ urre nce in th e chi ld re n of alcoh olic
parents sug gests the "wet brain" of alcoh olism (see se rous men­
ingitis). Prenat al infecti on of th e meninges and chro nic ependy­
mit is, due to anyone of several infectious and toxic agencies, is
to be re cogni zed. Congenital hydrocephalus is more freq uent ly

tion of th e tox ins of th e body through out life. The mental aspect
is usu ally impo rta nt. The man or wom an who maintains an
in terest in th e world's progress, wh o tak es up new lin es of th ought
occasiona lly, who is associa ted on terms of fri endl iness wi th yo ung
people, and who lives a who leso me, sa ne life, is less likely to suffe r
from prematu re se nility.

A fte r th e sy mptoms a re obse rve d, a g rea t deal of help can be
g ive n by pr operl y plan ned treatment a nd a ttention to hygi en e.
People with senile demen tia almost invar iably have very rigid
spina l co lumns and ri bs ; t hey breath e ine fficien rly a nd th ey have
eit her a very high blood pr essure. or othe r evide nces of arterio­
scle ros is with ca rd iac lesion s. Th e trea tment mu st be based
upon as mu ch of a re lief from th ese con dition s as is possibl e.
Treatm ent s wh ich ve ry ge nt ly incr ease th e moh ilit y of th e ver­
tebrre and whi ch rai se the rib s, incr easing th e flexi bility of the
th or ax, ofte n ca us e very sa tisfac tory improvem ent in th e sy mp­
tom s. If possible, th e pati ent sho uld be tau ght better habits of
br eathing and sho uld be made to tak e an int er est in so me thing out­
side of his recent ex periences. If he has been tak ing alcohol a nd
tohacco, it is pr obahl y un wise to deprive him o f th ese things
altoge ther, th ough in most cases a redu cti on is ad visable. The
diet sho uld be light an d eas ily dig est ed. l\Iilk and buttermilk,
fresh g ree n veget ahles and frui ts sho uld make up hy far the larger
proportion of his food . H e needs littl e or no meat and only a very
small amo unt o f sta rchy food . A n increased amo unt of water
should be tak en. If he ca n be indu ced to drink as mu ch as his
heart and kidn eys will permit , th e incr ea sed el iminati on of toxins
will be pr om ot ed most sa tisfac to rily .

Prognosis. Na tura lly, no hope of recover y is possible , but
con sid er able rel ief from th e symptoms in ea rly se nile de me ntia
may be expecte d. A ttac ks of pa ra lysis a nd occasiona lly epil epti­
form att acks may occ ur and either of these or so me intercurrent
malady, especiall y pn eumoni a , pro vide th e last injury nece ssary
to death.
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internal. The head may be tremendo us ly enlarged; the fontanels
rem ain open, or ar e closed by Worrnian bo nes; the sut ures spread
wide ly ap art, a nd Worrnia n bones may be inte rposed. The ce re­
bral cortex is thinned , so me times until it contai ns little or no
recognizable g ray matter ; th e white ma tte r may be sca rce ly per­
ceptible. The basal ganglia are flattened; the lateral and third
ventricles, and the cerebra l aq ueduct (of Sylvius) are greatly
dil at ed ; the fourth an d fifth vent ricles are rar ely dilat ed. The
cer ebellum may or may not be flatt en ed g rea tly. Children in
who m very slig ht hyd roceph alu s is prese nt may at tain norm al or
remarkable mentality; t hose in whom the hydrocephalus is suffi­
cient to cause not iceable deformity of the skull, with injury to
the brain, are mentall y defective, and suffer from spastic paralysis,
epi lept ic attacks, and malnu tr it ion . The sku ll is ro unded, rather
th an squa re, as in ricket s, and th e mal nutrit ion of th e body is
no t as ociated with bony fragility. Congenital hydrocephalus is
frequent ly associated with spina bifida and with club foot, va rious
slight bod ily deformities, and stigmata of degeneracy of va ry ing
types.

Con genital external hydrocephalus is usually du e to deform ity
of th e brai n, with normal sku ll size, or to abnormally large skull
wit h normal bra in. In the la tt er case p rev ious ly exist ing internal
hydrocephalu s is suspected.

Acquired external hydrocephalus may appear at any t ime o f
lif e, but is most fr equ ent during th e first few months, or in se ni lity.
Wasting of th e brai n may leave a space, which is filled with liqu id
(vacuum dropsy), or there may be an increased secretion, probably
inflammatory, of the endothelia l cells.

Acquired internal hydrocephalus is due to meningitis or to
br ain tumor. Clos ure of th e vei ns of Ga len or of th e for amina of
Mon ro or of Majend ie resul t in an accc umulation of fluid withi n
th e ve nt r icles. Softening of th e bra in, epi leptic a ttacks, var iou s
pa ralyses, and coma lead to death.

Diagnosis. T he di sease is suspecte d whe n cn largeme nt of th e
head in chil dren, or sy mpto ms of increased int racranial pr essure
in adults, a re associated wit h any of th e etiological fac to rs. E xam­
ination of the ce rebrospina l fluid, and th e use of the X- ray, pa r­
tic ula rly of the stereoscopic views of the skull, should make th e
diagnosis clear in most cases.

Treatment. Drainage of th e fluid from lum bar puncture gives
rel ief and may lead to recovery ; pressure upon t he skull, by
straps and bandages, may lead to absorpt ion of the fluid, and pre­
vent its g reater formation. Drainage of the cisterna, di rect ly, is
of dou bt ful va lue and of cer tai n da nge r. Pa lliative measures
incl ude correc t ion of cerv ica l and upper th or acic lesion s, and att en­
t ion to th e nutriti on of th e ent ire body. Child ren with heavy head s
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should not be enco urage d to try to hold the head up, but so me
support sho uld al ways be given; the heavy head swinging around
on the wea k neck lead s to variou s cervical and upper th oracic
lesion s, which st ill further embarrass the circulation and drainage
of the cranial cavity.

Ama uro tic fami ly idiocy is a hereditary dege nerative disease o f th e brain,
cha rac te rized by prog ressive blindness and loss o f ment ality . Dire ct inheritance
is, of course, impossible, but the disease attac ks seve ral memb ers o f th e family
in each gene ration. Norma l chi ldren may be found in the sa me family, but
all the chi ldren in one family who suffer fr om this disease sho w the first
sympto ms at abo ut th e sa me time.

Tw o types o f th is disease are recogn ized. One attac ks in fants and results in
complete idiocy and death bef or e the age o f three ycars ; in th e other th e onset
is somewha t lat er , perhaps at about the fifth year , an d death may be postponed
until th e tenth year, or rar ely lat er.

The bra in shows no changes on macr oscopic exam inati on as a ru le, th ough
so metimes irreg ularities in the convo lutions occ ur. O n microscopic ex amin ati on
degener at ive processes in th e cerebra l neur ons arc obse rve d , Swe llings of the
cell bodi es ar e especia lly conspicuous. The granula r lay er of the retina shows
the sa me cha nges; atro phy is usually pr esent in ret ina and optic nerves.

Th e disease is limited almos t ex clusively to chi ldren o f J ewish descen t. One
very typi cal case in th e P. C. O. clini c hall no histor y of J ewish ances try.

No tr eatm ent is o f rea l value. Th e case is hopeless fro m th e beginnin g and
the most th at can be done is to keep the child comfortable for the remaining
months o f his life. -

THE BRA IN

CEREBRAL PARALYSES OF CHILDREN
The paralyses whi ch ap pear first in chi ldhoo d are characterized

by a number of fact or s which are not present, or are prese nt in
different degree , ir- the paralyses which first appea r du ring adu lt
life, or in old age. The eti ology of children 's paralyses is greatly
different from th at of adult par aly sis, th ou gh both are ba sed up on
destructi on of nerve cell s.

Etiology. Paraly si s in children ma y be due to anyone of a
large number of factor s. Specific inf ecti on , as in anterior polio­
mye liti s, or the inf ecti ous ag ents present in most of the acute
infectious dise ases of childhoo d, may de st roy th e nerve ce nte rs in
the cord or the br ain. Trauma, after birth, at birth, o r before
birth, ma y injure the peripheral nerves, as in paralysis of the
brachial plexus produced by pressure up on the shoulder in deliv ­
er y . Long lab or or awkwardly used for ceps may inju re t he
br ain directl y; long lab or or as phyx ia may lead to ce rebral or
meningeal hem orrhage. J aundice may poison th e ner ve cell s;
mar asmus may pr event brain developrn ent : th e acute fevers may
injure by ove rhea t or by bact erial poison s. Premature birt h
may be assoc iate d with malnutrition , or t he cau ses of the
pr em aturity ma y affect th e brain devel opment. Before bi rt h, the
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nutritron may be below norm al ; mat ern al toxins may II1Jure ;
direct trauma to the fetu s throu gh the mother 's abdomen, is not
rare; attempts at ab ortion may injure th e fet al head and br ain.
(See Hemorrhage into Feta l Cord, C. A. W hit ing .) Deformities
of the nervou s syste m cann ot always be exp lained; t hese resul t in
variable disturbances of function, often including mor e or less
par alysis. H er edity is im portant. Syphilis in th e parents stands
first ; next alcoholism is to be co nsidered; neurotic inhe rita nce ,
espec ially famili al defect s of body or min d, is frequent ly found;
these hereditary quali ti es follow th e laws o f Mendel. Children of
ve ry old par ents, and th ose born last in ve ry large famili es, a re
mor e liable to ner ve ins tability a nd pa ra lys is. Chi ldre n of th e
cac hec t ic, th ose bo rn during se rious ill-health of th e par ents, a re
rather of te n pa ra lyt ic.

Yet , afte r a ll, in ve ry man y cases, no efficient ca use for the
pa ra lysis can be fou nd, eve n upon th e most th orough and ca ref ul
investigation.

Pathology. Examin at ion o f th e brai ns o f such chi ldre n sho ws va ri­
ous defects. Usually the cere bra l and spina l injury is much mor e serio us than
would be expected fro m th e sympto ms obse rved . This is, no do ubt, du e to
the fact that in childhood a grea t deal of compe nsato ry action on the par t o f
othe r deve loping ner ve cente rs is possi ble.

Men ingeal hemo r rhage at birth is frequent; this may ca use no recogni zable
symp toms in a lar ge majority of cases. Lar ge hemor rhages clot. a re digested
and ult imately are absorbed; or they become organized with sca r- like forma tio n
of connective tissue and neuroglia; or these form a wall, within which the
diges ted blood and nerve mailer unde rgo fur the r softening unti l a cys t filled
with a clea r and colo rless liquid remains. These "hemo rrhagic cysts " a re
o ften found in the brai ns o f defective chi ld ren. Thro mbosis is not ra re at
about the tim e o f birth ; th is causes in fa rction, perh aps so fte ning, perhaps cyst
format ion .

Mal-development is ind icat ed by va ria tions in the size and form o f the
convolu tions, by imperfect myelinization o f t racts, especially the pyramidal
t racts. and by the presence of atypical patches of gray maile r scattered through
the white matter , especia lly in the subco rtica l region . Va rio us at yp ical relat ions
and defects o f the circula tion a re found.

T he effects o f hydrocephalus may also be found,. in many cases (q . v. ) .
H ereditary syphi lis is indicated mor e vivid ly in th e viscera and skin tha n in the
brai n itse lf; syphili tic lesion s o f th e br ain resemble th e ci rculato ry def ects
alr eady ment ioned .

Def ect s in the brain substance are fr equent ; th ese may be due to pr essure
o f cysts, hemorrhages, etc.. which may have been abso rbed befo re death; or to
hydrocephalus ; o r to abiot rop hic changes; or to defo rmities o f un kno wn cause.

Sclerosis due to neurogl iar ove rg ro wth is not uncommon. Th is ' may be
diff use o r patchy. or may occur in hard. raised. knob-like elevations.

CEREBRAL HEMIPLEGIA OF CHILDREN

This di sease is du e to destructi on of th e nerve cells and fihers
of th e cer ebrum , appea rs early in life, and cau ses par alysis of arm
and leg , rar ely face, up on th e oppos ite side .



Etiology. The disease us ually has its onse t in th e first three
years of life ; occasionally appears to be due to bi rt h injury ; and
often follows an acute infectious disease, or a series of chi ld re n's
acute infect ions. Occasionally it seems to be prima ry . The onse t
an d later h ist or y sugges t infecti on , as in infantile paralysis, but
no in fect ious age nt has ye t bee n isolated .

Diagnosis. The child shows no prodrom al sy mpto ms, save
th ose of th e contagious disease, whe n this is present; has high
feve r, vomiting, convulsions, and some tor por. As this pas es
away, one side of th e body and face are found to be pa ra lyzed first
with relaxed mu scl es, which soo n become spast ic. A ph asia is
usu ally pr esent, no matter which side of th e body is par alyzed, if
th e child has begun to talk. \ Vithin a few days, the aph asia
passes, and th e pa ra lys is lessen s. Recovery is not comple te, and
the arm is most seriouslv affected . Withi n a few weeks th e ex te nt
of par alys is is fixed. The muscles which recover motor power
show athetoi d movemen ts an d spasmodic t witc hings. \ Vithin a
year or two, attacks of ep ilepsy occ ur; these are mild at firs t but
incr ease in severity. \ Vith th ese, mental det eri or ati on becom es
evid ent, a nd thi s may go on to ament ia. In some cases the epi­
lep y and men tal deterio rat ion do not occ ur, and the afte r life of
th e chi ld is affected only very slig ht ly by the pa ra lysis. The
growth of th e pa ra lyzed limbs is deficient , as in in fan t ile pa ra lys is.
In some cases th e extent of the pa ra lys is is slight, but th e mental
effect s are pr ofound-par aly sis of the intell ect.

Treatment. Aft er the paralysis is evid ent, the t reatment sho uld
be direct ed firs t to sec ur ing th e bes t possible circulat ion of th e best
possible blood throu gh the brai n, co rd an d muscles ; next to th e
orthopedic cor rection of the defo rmit ies result ing from th e par al­
ys is. Special training is necessar y for th ose chi ld ren in wh om
epi lepsy and ment al dete rioration a re begin ning ; suc h children
should be tau ght clea nly habit s, and as mu ch of goo d humor as is
possible ; but educat ion, in th e se nse o f "b ook learn ing," is mostly
thrown aw ay. T oo ur gent effo rts toward teach ing ha st en the
ult imat e ame ntia. Sane, w holeso me living . wit h such work as th ey
ca n do ch eerfully and ea ily, provide the educatio n th at is best for
th em .

Prognosis. The outlook is bad . F or tw o or three years after
the par alysis, th e imminence of epilepsy mu st be recogni zed. The
g rea te r th e athe to id movem en ts th e g rea te r th e dan ger of mental
defect. E arl y cessation of a thetoid or choreic movements is a
goo d sign. \ \Then the epi leptic attacks are freq uen t th e p rog nos is
is wo rse th an when th ey occ ur at longer int er vals, eve n thoug h
th e less frequ en t attacks may be mor e severe. Men tal det er ior a­
tion is pr act icall y certa in wh en epi lepsy follows hemiplegia in
children .
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Life is rar ely interrupted or sho rtened. After the climact eric
the epilept ic attacks may disappear; mentality is not usually modi­
fied by thi s.

DOUBLE HEMIPLEGIA
Occasionally th is disease affects both sides of the body, and a condi tion

resembling cereb ra l diplegia resu lts. In double hemi plegia the on set is like that
of cerebra l hemiplegia, at heto id move men ts, epi leptic a tta cks, etc., all resemble
those of the uniia teral type, and the men tal dete rio ra tio n is mar ked. In some
cases, however , it may be qui te impossible to dis tinguish between the pa ra lysis
du e to d isease (hemip legia) and the paralysis du e to de fec tive developm ent
( Litt le's disease). .

CHOREIC HEMI·PARESIS
This disease is probably rela ted to cerebral hemipl egia . The paralyt ic

stage is omittcd, and choreic and athetoid movement s of one half thc body
occu r, as in the post -he mip legic stage o f the disease mentioned, Th e onse t is
mor c insidiou s, and it usually follows eithe r seve re acute infectiou s disease, or a
ver y seve re fri ght or nerv ou s shock.

CEREBRAL DIPLEGIA
(Little's disease)

Cerebral di plegia is a par alysis du e to defe cti ve dev elopment
of the pyramidal tract s; it affect s the legs mo re se rious ly th an th e
a rms, as a rul e ; and is espe ciall y ch ar acteri zed by rigidity of th e
ske letal mu scles. Some times pa rapleg ia alone is present, with
charac terist ics of Little's di sea se.

Etiology. The disease is due to defecti ve development ; thi s,
in turn , to as phyx ia a t birt h, difficult labor, or to deficient nutriti on
befor e bi rt h. P rema t ur e birth is mention ed; thi s may be th e ca use
o f th e di ease, or bot h disease and pr em ature birth ma y be du e to
so me earlier defect in develop me nt. Uppe r ce rv ica l lesion s see m
to be co n stant findi ngs. T hese may often he seconda ry, an d ofte n
appea r to have been ca use d at birth. I n any case, th ey usuall y
seem to he impor tant in the lat er history of th e pa t ient.

T he pyramidal tract s, and so me times th e mot or co r tex, a re
found undeveloped; th e tract s are non medullat ed or may be abse nt.
T his defect leaves th e reflex ar cs of the spina l cord un controll ed;
whe nce th e rig idity.

Diagnosis . The entire mot or sys te m in it s lower me chanism
see ms to he irritable ; these childre n are thrown into spas ms by
sudde n noises or lights. The moth er s notice th ese spas mo dic
movements, and think the child is " t ry ing so hard to under st and ,
and to learn to contro l him self." Reflexes are increased ; in so me
cases it is difficult to re cogni ze th e reflex respon se on account of
th e rigidity . It may be noti ced th at th e ch ild is too st iff, even
wh en it is very sma ll ; wh en it sho uld be holdi ng up the head, th is
is not don e ; wh en it is tim e for it to sit alone , it is not iced t hat the



legs do' not bend pr operl y, and that the child stiffens iself out,
in st ead of making the usual movements of the legs and arms.
Somet imes th e cond it ion is not noti ced until the child should begin
to learn to wa lk. T he rigid ity of th e legs cau ses th em to be drawn
together, so th at th ey may cro ss ; if th e child is helped and the legs
moved as in wa lking, or. in lighter cases. if he learn s to walk, the
legs cross. "scis ors ga it ." and the walking movements are ex­
trem ely stiff a nd slow. The mu scles may be smaller than normal,
or may hypertroph y; th er e is never an y true atrophy, as in other
types of children's pa ra lys is.

The developm ent of th e tract s may simply he delayed. in which
case th e sy mp toms gradually disappear, and the child appears
fairl y normal a t ten or tw elve years of age . In most cases. how­
ever. th e developm ent never reach es th e normal, and he is more
or less crippled during life.

Mental developm ent is defective. if th e paralysis is marked ; in
this disease th e defect in mentalit y seems to run a fairly parallel
course with th e par alysis. The voca l mu scle s are often affected.
and thi s muti sm incr eases the tend ency to mental defect. \Vhen
th e face i not inv olved , th e children are ofte n quite intelligent in
appear an ce. with fri endl y smiles and expression s such as norma l
children have und er diff er ent circumstances of joy or gri ef.

Treatment. In orde r that every possibl e opportunity may be
g ive n th e developm ent al power s of the nerv ou s syst em, the con­
stant care of th e nur se and the physician is necessary. Treat­
ment mu st be adap te d to conditions as th ey ari se; very important
is th e repeat ed co rrec tio n of the bony lesion s whi ch are caused
by th e muscu lar ten sion. On ce or twice each week the body
mu st be exa mined. and very gentle manipul at ion s given. which
incr ease th e mohility of th e spina l column and the rib s. If these
in cr ease th e rigidity . th er e is som e erro r in technique; the re sult
of eac h treatment should be to slig ht ly dimini sh the muscular
ten sion. Daily ma ssage of the affected mu scle s. if gently done.
is good; th is gives th e exe rcise in as nearly normal a way as
is possible . Prolong ed wa rm baths ofte n reli eve the rigidity; mas­
sage during the bath is especialt y useful.

Educati on sho uld be wi ely attempted. The child should be
tau ght to rest , first ; lat er very simple and easy movements should
be g iven. At first only th ose movements which he can make easily
sho uld be gi ven: lat er. th ese ma y be increased. It mu st be remem­
her ed that th e brain centers are undevel oped , and th at ve ry lit t le
overus e ma y result in harmful tiring; con stant watchfulness is
necessary. The results which have been secured in a few ca ses
as the result of thi s persist ent treatment by osteopathic physicians.
with the assistance of good nursing, is most enc ouraging.
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Prognosis. The outlook is a lways g rave, but in a ll cases of
ty pical Little's disease there is a chance fo r th e later developm ent
of the defect ive tract s.

LENTICULAR DISEASE
Disease o f the corpora st riata. and especially of the lenticular nucleus, ha s

been described by seve ral author s. The prog ress ive so ftening assoc iated with
cirrhosi s of the live r is of interest . The symptoms of lenticula r disease include
tremor, often intentional; spa sticity o f the ske leta l mu scles, usually bilateral
and universa l; ex cessive emotional ism ; dy sphagia; dysarthria but no true
aphasia; d ifficulty in maintain ing equilibr ium but no true at ax ia ; and usually
no reAex disturban ces o r senso ry pccul iarit ies. A the to id movemen ts and spas ­
modic actions may occur.

\\'hen assoc ia ted with cirr hosis o f th e liver, recovery is not to be ex pected
Simila r cases due to th e pr esence of so me peculia r toxin , whi ch can be eliminat ed
from the blood, may disappear with treatment.

Rarely. Babin ski's sig n, incr eased reflexes. and mental det eri or ati on are
present; these cas es are not exp ected to recover.

BRAIN TUMOR
The term " bra in tumor" is ap plied to an y neopl asm or deposit

of any kind whic h affects th e b rai n in a ny way, e ithe r dircctl y or
by causing incr eased in tracr an ial pressure , I t is no t usu all y pos­
sible to diagnose the va r iety of t umor until after death o r ope ration.

Varieties. Tumors may originate fro m th e membranes, the
hlood ve sc ls , the neuroglia, o r th c connective ti ssues. Th ey may
originate in place, or as metastases.

Membranous tumors include en ch ondroma or ost eoma, from
the dura o r the skull; psarnrnon a, usually from the ncighhorhood
of the pineal body; lip oma. ch olest eatoma, fibr oma, myxoma, sar­
coma, end othelioma. angioma, from the dura and the pia-arachnoid;
carcinoma, practically alway s mct ast ati c : tubercle and gumma, re­
sulting from infection s.

From the blo od ve s els ari e aneurysms, tubercles, gummata,
and angiom as, perhaps a lso endoth eliom as. From the neuroglia
ari e g liomas. From the connective ti ssue grow fibroids and sar­
comatous growths.

Tumors of ext raneous or ig in include hyd atids, rare in this
country; cyste rci ; and many even more rare varieties. Bra in cy ts
a re usu all y ca used by de struction and dige sti on of brain t issue
or of extravasated blood. Hematoma is due to hemorrhage (See
apoplexy).

Etiology. Tubercle is more common in chi ldren; g lioma and
sarcoma in yo uths; gumma in adults; carcinoma in la te middle
life ; and ot hers accord ing to the nature of the infectio us cause, or
th e nature of th e neopl asm , o r the opportuni ty for t raumati c
ca uses. Men arc more freq ue nt ly affected tha n wo me n, probably
on account of th e in ciden ce of g umma and the r isk of trauma.



Diagnosis. The diagn osis of brain tumor is usual1y difficult,
esp ecially in the ea rly stages, and wh en it does not affect the mem­
brane s. Symptom s are du e partly to the increased intracranial
pressure, and part ly to the local irritati on and de struction of
brain ti ssu e.

Headache is present only wh en the meninges are involved ;
s ince th e brain subs ta nce is devoid of se nso ry ner ves. Uncom­
for table se nsa tions may result from local irritat ion , however.
Rarely, pai n may be elic ite d on percussion, near th e tumor, bu t
thi is subjec t to so many modifying influences th at it is not
sa ti sfactory as a mea ns of diagn osis. Ve rt igo is commo n ; it is
most ma rked in ce rebel la r d isease. Vo mit ing is a lso most fre qu ent
and annoy ing in ce rebella r tu mor. It may be of th e proj ectile type,
or may be o f th e commone r va riety; it bears no rela tion to th e
qu ali ty or th e tim e of meals. Choked disk is almos t in vari abl e ;
interl acin g of th e limits of th e color field s is a frequ ent ocula r
findin g, co ns ide red of g rca t va lue in mor e recent writings. Mental
disturhan ccs usually include dullness and apa thy; rarely mania,
Emoti onal or hyst eroid a tt acks a re frequent in so me cases ; in­
creased emo tio na l in st abi lit y is usu all y present, es pec ia lly wh en
th e frontal lobe or th e basal ganglia a re affected. Cons tit ut ional
sy mptoms include emaciatio n, adiposi ty, pecul ia rities of th e pul se
an d respira t ion, varying temperatures, most ma rked in basal ga n­
g lia d isturban ces, and pupi llary changes.

T he focal y rnpt oms vary chiefly according to t he fossa involved,
Tumor s of th e anterior fronta l rcgion give on ly vague or elus ive
sympto ms, chiefly mental di stu rba nces of orien tat ion and behav ior.
Tumor s affec t ing t he pcec h and writing ce nte rs, in th e seco nd
and th ird fronta l co nvolutions, destroy th ese power s. Tumor s o f th e
pr ecentral a rea ca use first, co nv uls ive movem ents and epilepto id
a ttacks, or J acksoni an epilep sy , la ter, pa ra lysis; in th e post -central
co nvo lut ion, paresthesia s a re fol1owed by an est hesia s, and these
may be associa ted with convuls ive or epilep to id a t tac ks. Tumor s
of th e right ante rior fronta l and a lar ge part of th e parietal and
tempora l lobes may ca use no loca lizi ng symptoms. Lesion s of the
poste rior a rea of the pari et al lob e. especially on th e lef t side, cause
astercognosis : of th e occ ipital lobe", especially t he ang ula r gy rus
anrl CU :lC US, g ive va ryi ng- light flash es du ri ng th e irritati ve stage ,
if present. followed by hom on ym ous bila te ra l hemianopsia. Lesion s
of th e occ ipito-te mpora l region ca use aud ito ry an d visua l aphas ia,

W he n th e base of t he brain is affected, oc ula r sy mptoms are
ma rked; thi s is du e to the effec t upon th e op t ic and th e oc ulo­
mot or ner ves , The reg ion of t he sel1a turcica is most often affec ted
of all tumor s in th e supra te nto rial region , and thi s leads to blind­
ness, throu gh pressure upon th e opt ic chiasm. The pi tu itar y gl and
is ofte n co nce rn cd, with th e sy mpto ms of disea se of that duct less
g land. (q . v.)

388 TilE BRA IN



E. ·CEN/.IL/TIS 9

T umor affec t ing the basal ganglia a re o fte n a sociared w it h
em ot io nal ins ta hility, involunta ry la ugh ing o r crying attack s.
at het o id movements o f th e lim b, especial ly th e fingers an d a rms .
an d pec ulia r hesitating speech. Lesio n ' of any kind in the basa l
ganglia arc apt to involve the internal capsule. with resuh ing
widespr ead para lysi a nd usually more o r less mot or aph asia,

The cerebelIum and cerebello-pontine a ngle a rc of te n th e se a t
o f tu mo r . ~ ubtcntoria l tum ors do not ca use vmptoms of in-­
c reased int racrania l pressure un less th e tu mor i of considerable
siz e , o r in volves t he aqued uc t. thus lead ing to internal hy dro­
cepha lus. The locali zing symptoms depend chie fly upon th e effec ts
upon the crania l nerves, unless the midd le lobe of the cerebellu m
is a ffect ed . \\ 'h en thi s occ ur" th e sy m ptoms progress rapidly,
Ccrebellar at axi a .is mark ed ; th e Romber g sig n i present ; the
ske le ta l mu scles, especia lly th ose of t he leg, a nd back. a re we ak­
ened an d may ei ther be aton ic o r hyperton ic, o rnet im es va riably
o n the t wo sides; nys tagm us ; variou s ym ptorn of cra nia l nerve
invol vein cnt : t rabismus : inten se head ach e; sev ere vert igo, a nd
often vo miting without digestive d isturban ce. are present.

Som e pa r t o f th e a udito ry tract is usu all v a ffec te d in ce re bella r
o r cerebelIo-pontine tumor ; tinn itu and de afnes , and the sy m p­
tom s of Men iere 's d i 'ease a re thu pr oduced ,

Tumo r of the pons , if ma ll, p rod uc e va ryi ng mot or and se n­
so ry sympto ms. acco rdi ng to the locati on a nd th e fun ct ion of th e
area s affected. Tumors of the peduncles cause cerebellar symptoms.
Tumors in vading the fourth ventri cle, o f slo w gro wth . ca use dia­
be tes in sipidu s o r melIitu , and se nsory a nd mot or. cardiac, re s­
piratory a nd vasomotor sy m pto ms. acco rdi ng to th e areas aff ected .
Death i. not long dela y ed when th e visce ra l y rnp to ms appear.

Treatme nt. The rno t sa t isfactory treat ment in most cases is
surcica l. I noperab le cases are more 'o r less slow in deve lop me nt,
acco rdi ng to th e na ture of th e case, Tubercle and g umma are to
be treat ed con st itut iou all y . D ecompression ope ra t ions may pro­
long com forta ble ex i tcn ce for w eek s o r month s ; occa ionalIy
dccornp re ion pe rm it lat er reparat ive surge ry, In any ca se of
increa cd int racr ani al pr essure, measure which lower th e sys­
tem ic b loo d pres ure may g i\'e tem pora ry reli ef.

SUPPURATIVE ENCEPHALITIS
(. \b cess of the brain)

Etiology. D ire ct inju ry i th e most fr equent cau e; pyemia
ca uses m ult iple small foci : extension of infection fro m th e m a s to id
cells, t he nasa l, and othe r ne ighboring a rea' is somet imes ca usat ive :
ra relv ci rc ulaton' dist u rbances. due to any of th e u sua l ca uses, i
folIo\\'e d 1)\, infec tio n an d abscess, More ofte n suc h co ndi tions are
foll ow ed b)' o ften ing by autolytic enz y mes th an by infecti on ,



Diagnosis. The sy mp to ms are th ose of tumor . plu s th ose of
suppuration- these include chills and feve r . leu cocyt osis. indicanu­
ria, and ofte n th e sy mp toms of th e primary inf ecti on , as typhoid.
pneumonia, o r endocarditis. R et inal co ngestion is u ua lly marked.
bu t choked disk is ra re. The symptoms progress hy ex te ns ion
along the line of least resistance, rather than by increasing inten­
sity in one place, as in tu mo r. M ultiple abscesses often follow. as
in one P. C. O. specime n, in wh ich an un suspect ed temporal abscess
un derl ay an old bulle t cyst. wit h mul t iple abscesses of m icr o­
scopic size over th e cerebra l and cerebellar co rt ices; t he ap pa re nt
cau se of death was the r upture of th e abscess into th e ve nt ricle.

Treatment. When th e abscess can be local ized , th e pu s may
be evacuated. and recovery follow. \Vhc n diagnosis is doubtful .
and th e pn s ca nno t be locali zed, syste mic tr eatment is ' t o be
employed; th is inclu des co rrec tio n of th e ce rvica l an d occi pita l
lesions. prom oti on o f nutrition and elimina tio n. liquid diet, with
free drinki ng of water ; pa lliat ive treatm ent for the sy mpto ms as
th ey appear , and co ns ta nt wa tc hfulness in orde r that surgica l int er ­
fer ence may be based up on as exact kn owl edge as possib le.

Prognosis. When evacua tion of t he pus is not surgica lly se­
cured. th e abscess may break int o th e nasal passage. wit h imm e­
diat e relief and recovery; into a ve no us in us , with se ptice mia and
ultimately death . or in to a ce reb ra l ve nt ricle, wit h sudde n dea t h.
I n a ll cases th e prognosis for life is se rious. an d recovery is apt- to
be slow and. incomplete, in the most fa vor able circ ums ta nces.
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CH APT ER XXXVII

FUNCTI Ol TA L NEUROSES

HYSTERIA
Hysteria is a fu nct ional di sease of th e nerv ou s syste m, cha rac­

terized chi efly by va riou s con st ant disturbances of sensat ion an d
mot ion an d by occasion al exacer bation s o f th ese di turbanccs or
by con vulsive attacks .

Pathogenesis. No mor bid an atomy has been described fo r hyst eria,
though seve ra l in vesti gat or s have reported finding aberrant masses of g ray
matt er and va riou s slight irr egularities in th e form o f the cer ebr al convolu­
tions. It is d ifficult to under stand how any sing le disease-produc ing factor ca n
possibly be respons ible fo r phenomena so varied and apparent ly so antagonistic
a s ar e th e sympto ms of hyster ia. T he most sa tisfactory theory depends upo n
a recognition o f the natur e of the inhibit ions und er norm al cond itio ns. Min imal
stimuli re peated at int ervals too g rea t to pro duce summa tio n may so affect the
ner ve cent ers a s to pr olong the refractory peri od s into a con stant inhi bitory
effect. In hyster ia the liminal value o f tIle ner ve cen te rs is so greatly increased
that st imuli whic h ordinarily arc inhibito ry are now of no effect whatever,
whil e stimul i wh ich sho uld ordina rily produce marked effec ts in consciousness o r
in bod ily ac tivity a re now reduced to a level o f inh ibito ry reaction s. The
specific sympto ms in each case depe nd upon the locat ion of the ner ve cente rs
a ffected ; this, in turn , depend s upon th e etio logica l factor s pr esent in eac h case ,
and upon the physiologi cal cond it ion o f the di ffer ent cen ter s a t th e t ime of
irri tation.

Etiology. By far the most important ca use of hyst eri a lies in
heredity. H yster ia is one of a group of neuroses which ar e inter­
ch angeable in inh eritan ce ; th at is, if one parent has migrain e and
an other is addic ted to t he use of dru gs or alcohol, th e chi ld ren
may be hysteric or neu rasthenic or ep ileptic or subject to anyone
of severa l forms of insanity. These in ter chan geable neuroses
follow Me ndel' s law quite closely.

The next most imp or tant factor in ca using hysteria is a bad
educat ion. The only chi ld is especia lly liable to hysteri a, as is
th e child with br others and sis te rs mu ch olde r or, indeed, any
child und uly pampered by th e othe r mem bers of the family. A s
a result, consider ati on for othe rs ha s no place, or only a ve ry sma ll
place, in th eir ideas. P hy siolog ica lly , it may be said th at th e
neuroni c relat ion s of th e left front al lobes are excessively devel­
ope d at the exp ense of general ce reb ra l balan ce . As th e result of
this inflated egocentric p yc hology, th ere is a t end ency for eve ry
sen sory impul se to be immediately transferred int o a person al
and emo tional expr ession , eithe r word or deed. Given th e unbal­
anc ed ner vou s control, exci ting causes which would not interfere
to any g rea t exte nt wit h th e healt h of a normal ind ividu al may
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have very profound and serious effects. The repressed emotions
and wi shes so often exa gge rated by the follower s of Freud occur
befor e puberty , as a g en eral thing .

The st ress of modern educa t ion is an important factor espe­
cially in g irls . H igh school bu ild ings are often badly a rra nged.
Class room s scatte red from th e basement to t he fourth story an d
connected by stee p an d wind ing sta irs, crowded an d un pleasant
toil et and dr essing room s, together wit h t he need for too mu ch
hom e work, a re ce r ta inly eno ug h to interfere w ith the normal
development of ado lescent nerv e ce nte rs, but wh en th ese are
furth er co mplica te d by th e emo tiona l s to rms incid ent to fr at ernity
and so ro rity associa tio ns , social affa irs, mu sic, a r t, and dan cing,
th e p rob lem becom es too co mp lex for any ordinary b ra in to meet
in an efficient manner. Girls have the worst o f a ll th is; boys usu all y
h ave outdoor spo rts , gi rls may have th ese but hou sehold cares,
needle work, and devot ion to per son al appea rance add furt he r co m­
plic ati on s.

During ad olescen ce, the fir st love aff airs, religiou s ex peri en ces,
a nd mor e or les s freaki sh ambition s may initiate hyst eria. The
exciting cause of an y attack is usu ally ab surdly tri via l. It is
ind eed " the last st raw th at breaks th e camel's back" in th ese cases.
Recovery from any g ive n at tac k may also be sec ure d by appa re nt ly
t ri vial causes,

Spinal Conditions. The hyst eri cal sp ine is usually very irregu ­
lar. No t wo are alike. L esion s of th e occipu t, atlas and ax is are
almost uni ver sal. L esion s o f th e mandible are fr equent. Rib
lesions are often associat ed with improp er habi t s of breath ing. It
is very rare to find a hysterical pati en t wh ose respirat or y mu scles
are free and wh ose respiratory excu rsion exceeds one- ha lf inch in
qui et breathing. Le sions of t he coccyx are usu ally present. l\Ian y
cases called hyst eri cal coccygodinia are reall y due to misplaced
coccyx and not to the hyst eri a. Given the hyst eri cal t em per am ent,
th e sy mpto ms which cau se g rea test d istress a re fr equ ently localized
th rou gh the influence of bo ny lesions w hic h may be t he result
either of accident or of reflex mu scu lar con tracti on s.

Diagnosis. T rue hyster ia is rather rare. H ysterica l sy mpto ms
associated wi th or ganic diseases a lmost an ywh ere in th e body are
so common th at it is rat her r are to find a pat ient wh o has been
sic k for months or y ears whose sy mpto ms are not so me wha t modi ­
fied by unbalan ced neuroni c acti vit y. A diagn osi s of hyst eri a a lone
ca n only be made whe n eve ry organic di sease has heen found to
be absent . The sy mptoms of hysteri a a re so va rie d that this fact
it self is of a certain va lue in diagnosis, th ou gh it m u t constant ly
be rem em bered th at many organic di seases of the ner vou s syste m
as well as of many vi sce ra l o rga ns are a ssociat ed w ith hysterical
sy mpto ms .
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Hysterical phenom ena are cla ssified acc ording to the tructures
chiefly affe cted.

The memory of th e hyst er ical pati ent sho ws many lacunre :
doubtless t his accounts for the many variations in behavior. Mul­
tip le personality depends largely up on thi s state, as does the exist­
en ce o f split person alities, buried complex es , a nd th e vari ou s
peculiar antipathi e of th ese pati ents.

Vari at ion s in conscious ness include trances, twilight states ,
somnambuli sm and slee p-like sta tes whi ch ma y continue for
months at a time. Remarkable visions ar e ofte n associated with
th ese lap ses of con sciou sne ss.

H ysterical paralys is may have a sudden onset following some
em oti onal shoc k or st rain, or it may begin insidi ou sly with grad­
ually increasing weakness of certain mu scle groups. The pa r­
aly sis may be either flaccid or spast ic. It may continue for many
ye ars until the limbs inv olved become fixed by contractu res and
by changes in the art icu lar ti ssues. The mu scles inv olved do not
sho w atrophy or any marked elect r ica l variation s, and reflex action
may be increased, dimini shed or lost . Paralytic mu scular contrac­
tions di appear under an esthesia and during sleep . It is rare for
the contracti ons to per sist through accide nt. especially if thi s per­
sis tance sh ould be ab out to result in fra cture or ot he r serious
injury to the body.

H yst eri c pa ra lys is ofte n disapp ear s un der th e influence of shock.
Attempts have been made to cure the condition by providing
apparently accid ental catastrophes; as, for example, leaving a
pati ent in the hou se alone and th en providing a st rong sme ll of
smoke. It is needless to say that attempts of thi s sort usua lly
resul t di sastrou sly.

Di stu rbed cutaneous sensations are almost invar iably pr esent
and are usua lly rathe r stri ct ly loca lized . Modified se nsation s are
more common than total anesthesia . This accounts for the peculiar
respon e which suc h pati ents make to te sts o f sensa t ion ; for
example, if a pati ent is blind-folded and is told to te ll wh en she
feel s a tou ch upon an y part of the bod y, <IS th e arm s, she may
respond "Yes" to a tou ch up on the right arm and "No" to a touc h
upon the left ann. The fact that the an swer "No" is made to
a touc h up on the left arm pr oves, of course, that it wa s pe rceived
in so me way. The disturbed cutaneou s sen sation s do not follow
the distribution of the ner ve trunks, nor of the spinal segments.
They do correspond rather closely to the cerebra l locali zation of
the sensat ions affe ct ed. Di sturban ces of touch and pain sensat ions
are the most frequen t and most marked. Di sturbances of mu scle
sense, temperature sen se and of the pecul iar sen sations prod uced
by the elect r ica l current are less fr equent and the te ts for these
sen sati on s are decid edly un sati factory.
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Disturbances of smell and taste are usu ally pr esent. Od ors
which have bee n previous ly consi de red pleasant are lik ely to be­
come obnoxious . H y perosmi a is not rare. O ne pati ent in the
P . C. O . cl inic was able to tell wh ether any on e of her acquaint­
ances had been in a room within th e last' hour or more, by the
personal odor. She was not abl e to follow odo rs in the open air.
Anosmia occasiona lly occ urs. Pe rve rte d sense of ta ste is less
frequent ly found an d it is usually a disturban ce of the olfac to ry
sense, rathe r tha n of taste, tha t is pre ent. W hen a per sist ent
sweet ta ste or hitte r ta ste is comp lained of so me visce ral di sease
should be su speced. Occasionally , however , th ese tast e per ver­
sions are present as hyster ica l phenomena.

Deafness and tinni tus are not frequen t. Occasionally hallucina­
tions of hearing occur. Visual disturbances a re usu ally pr esent.
Quivering lights, flashing alternations of light an d da rk ness, d ip­
lop ia and ot her transie nt phe nomena arc very freq ue nt . Unilat er al
blindness and amb lyop ia occ ur a t in tervals. T ot al blindness of
sudden onset may last for mi nutes or for years, and may disappear
suddenly. Cont rac t ion of th e vis ua l field s and espec ially of the
color fields is so cons ta nt a findi ng th at it is of diagn ostic value.
T he retraction of the co lor fields is usually concc nt ric, th ou gh
often the blue-yellow field ret racts withi n the red-green field. The
visual field may be so retracted th at th e pat icnts seem to be look­
ing through a tube-" tubular vision." Thi condition is rarely
su spected until the examination is made.

Disturbances of vis ceral sen . at ions are vnriable. Lack of appe­
tit c, vora city , lack o f thirst, polydip ia, ve ry cve re ca use less vis­
ccral pain, ane sthesia in severe visce ra l diseases ordina ri ly painful,
sexual frigidity, ny mph om ani a or satyr ias is, ma y he found in dif­
fer en t individu als or in the sa me indiv idua l at d iffer ent times,

The blood in hysteri cal pat ient s is usu ally goo d. The hcrno­
glob in. ery throcy tc count, a nd leucocyt e count ar c usuall y prac­
ti cally normal. The indi vidu al ce lls , however, frequently show the
characte ristics of imm ature blood. A few nucl eat ed red cell s and
imm ature forms of th e white cell a rc found in th ose cas es in which
th c her edi ta ry or conge nita l factor is pr onounced .

The examinatio n of th e urine shows u ually a diminished excre­
tio n of so lids. P hospha tes are frequ ently increased and calcium
oxalate cry ta ls are of te n present. Afte r a hyst erical crisis large
amounts of urine of low spec ific gravit y are u ually vo ided. This
serves to disti ng uish certa in doubtful cases of hysteria from
epilepsy.

Crises. T he fits or conv uls ive at tacks. ca lled cri ses, de scribed
with so g rea t detail by Cha rco t and other of th e Salpetriere schoo l,
are ra rely found in thi s count ry. These ar c usually precipitated
by some emotion or fatigu e but may he self-originating. They
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rarely re semble epil eptic fits quite closely . They usually last
longer th an epil eptic attacks; th e movement s have a purposive
ap pearan ce and u uall y imitat e the expression of so me pr ofound
emoti on or passion . T he hyst eri cal pa tien t ra re ly bites the tongu e,
injures th e body in any W:lY, froths at th e mo ut h or passes urin e
and feces in volun tarily . T he hyst er ical patient is usually bright
and appear s to feel ve ry well afte r the at tack . V er y different
condit ions are associated with th e ep ileptic fit. (q. v.)

P seudohydrophobia (Ly sop hob ia) occu rs in neurot ic per sons
after having bee n bitte n by a dog , or eve n after having been
frightened by a dog or :lny othe r an ima l. T he use of th e term
"mad-dog" has cau sed virulence to be imputed to th e sa liva of
any infu riat ed an ima l eve n th ough perfect ly heal thy . T he sy mp ­
tom s of hydr oph obia are greatly exaggerated in imagin at ion . Some
wee ks , months, or years after th e fright, usuall y upon so me un­
pleasant occ ur rence, th e pa t ient begins to complai n of feeling ill.
The site of the wo und may become pa inful, occasiona lly eve n red­
dened slight ly. The pa tie nt often bi tes a t th e old wo und, or a t
th e site of an imagin ed wo und, until it becomes decidedly sore,
pe rhaps infected. A horror of water is u rgent, and the patient
st ruggles , bites and snaps like a dog, and im itat es wha teve r sy mp­
tom s of hydrophobia he may have heard of, or imagin ed . O nly
und er unu sual cond it ions is th er e difficulty i11 making a differen­
ti al diagnosis be twee n th is form of hyst eria and true hydrophobia.

Pseudomeningitis. Sp ina l meningitis lends itself readi ly to im i­
tat ion by pat ients wi th t he hyst eri cal love of th e spectacula r. It
is found most of te n in g ir ls and yo ung wo me n ; espec ially if th ey
cons ide r th em sel ves hopelessly in love. A death fro m "b rai n fever"
sounds de lightfu lly t ragi c ; and thei r neu rot ic symptoms lead the m
really to be lieve th em selves seriou ly ill. The hysterical mu s­
cular cont ract ions lead easi ly to opisthotonos; na usea and vomiting
ar e eas ily enco uraged; th e fan ci ful or sportive or maudlin delirium
of true meningitis is not unlike th e natural exp ress ion of th e
hysteri cal love-lorn maiden . T he hysteria i easi ly recognized
unless the diagnosis of menin gi t is is accepted hy an unsuspiciou s
physici an .

Treatmen t . The essentia l thing, in treatm ent, is to provid e,
first a normal circula t ion of norm al blood t hrou gh th e brain , sec­
ond, a normal st rea m of nerve impulses leading to a reedu cat ion
of th e b rain centers. The exact methods to be emp loyed vary for
eac h indi vidu al, an d mu t be based upon a physical and mental
examination .

The sp ina l and cos ta l lesions should be corrected by means of
movements whic h do not acid to the irrit at ion of the condit ions
al ready present. Ca re mu t be taken in givi ng the osteopathic
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tr eatment to avoid secur ing too great rel ax ati on of the spinal liga­
ments. It is necessary al so to avoid th e "treatment habit." H yst cr­
ical pati ents too o fte n find th em selv es impressed with the ne ed
for corrective tr eatment and go from one doct or to anoth er, con­
stantly see king heavi er or more ge nt le or more efficient treatments.

P ati ents wh o ar e emac ia te d, weak or an emic may have th e rest
cure suc h as is found ben eficial in neurasthenia. (q. v.) Those
wh ose bodi es sho w good nutrition and in who m th e blood pr essure
is low , a re best ben efited by being se nt out door s and l.y being
g i\'en exe rc ises wh ich lead to th e develop men t of th e mu scles.

'T he next most im portant fact or in th e tr eatment of hyst eric al
pati ent s is found in reedu cati on. It is necessar y th at th e wh ole
trend of th ought sho uld be cha nged from th e egocent ric to th e
altrui sti c. Th is is not best don e by a t te mp t ing to appeal to the
ge ne ro us em oti on s, since thi s lead s rath er to furth er se lf-pity, or
to the developm ent of the "martyr" idea. A ny so rt of fad whi ch
leads to out-o f-doo r work may he enco uraged. Ch an ge of sce ne
is frequ ently recommend ed; to he efficient it sho uld be complete.
The one wh o see ks a ch an ge o f sce ne, carryin g with her her maid,
her pet dog and eve ry thing whi ch ha s kept her mind wr apped
in co tton wool throu gh all her life lon g is not lik ely to find a
cha nge of sce ne in any prop er se nse , wh ether she goes to Gre en­
lan d or to Ind ia.

In th ose cases in wh om so me em oti on al sh ock has been th e
orig ina l ca use of th e disease, so me method s of psychoanalysis ma y
be emp loyed. T her e is no qu est ion th at so me hyst erias do rest
upon a basis of rep ressed fee lings, eit he r sexua l, relig iou s, o r othe r.
In such cases th e comp lete exposure a nd discu ssion o f th e vari ed
co mplexes frequ ently result s in recov er y whi ch appea rs alm ost
unbelievable. O n th e othe r hand patients wh ose co ndit ion re st s
up on so me othe r et iologica l factor a re too ofte n put through a
se ries of unpleasant di scu ssion s, wh ose only effect is to tran sfer
the sy mpto ms int o the psycho-sexu al sphere. For thi s and other
re ason s it is best that th ese method s sho uld first be employed by th e
ph ysician in cha rge of th e pati ent, and without ex pla ining the rea­
so n for th e va rio us di scu ssion s. Mu ch mor e frankn ess is secured,
from most pati ent s, by as k ing qu esti on s, eit her directly or indi­
rectly, af te r th e treatment has heen gi ven, whil e th e pati ent st ill
lies upon th e tabl e. The va riat ions in pul se rat e and in blood
pr essure are va lua ble in recogni zing sign ifica nt s ta te me nts or
evasions. P svch oan alvti c method s require mu ch time and a cer­
tain am ount o'f ski ll and sy mpa t hy . \Vh en any ph ysician find s him­
se lf un able to g ive th ese, o r wh en his best effor ts fail. it is much
better to send th e pati ent to a pr ofession al psych oanalyst for that
spec ial line of edu cational work. The correc tion of th e st ruct ura l
per ver sion s can be don e. either before, during. o r after the analysis
of th e mental conte nt. In an y case , th e st ruc tura l perver sion s mu st
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be correct ed , else later attacks, th ough of different sy mpto ms , may
be expected.

During a crisis, the patient sho uld usually be left alone . \Vhen
the sy mpto ms are very se ve re, so me treatment may be required;
this is palliative and sy mpto matic. Very slow and st ro ng spinal
extension is often useful. A neutral bath, continued for one or
severa l hours , may relieve co nv ulsions . Re t in a dark room is gen­
erally th e very be t thing . No atmosph ere of exc ite me nt is permis­
sible ; nor is any se nse of punishment to be man ifest ed . Scoldings
may av ert an a ttack, in th e very beg inning , in mild ca es, but th ese
usu all y exacerbate t hc fit and int ensi fy th c neuro sis. Common ly
followin g an emo tiona l torm th e pat ient Icels decid edly refresh ed.

It is rarely useful to treat sy mp to ms directl y , unl ess th ere is
orne orga nic di sease pr e ent. Bon y lesion s may be respon sible

for vari ou s functi onal di seases of th e vari ou s organs; correcti on
of the lesion s, with or without an expl an ati on of th e desired effect s,
is all that is necded for th ese condition s. Functi on al di seases of
certain orga ns , especiall y g astro-intcstinal or genito-urinar y, may
be due to th e hyst eria alon c; in such cases, the less sa id ab out the
di sease , after one di scu ssion and ex plana t ion, the better. E spe­
cia lly in neu rotic girl and unhappily married wom en SI.lOUld th e
discu ssion and treatment of the pelvic organs be evad ed. \Vhen
serious orga nic di sease is present th e condition should be pr operl y
tr eated ; wh en the pelvic condition s ar e secondary to the neurosis,
local trea tm ent sho uld be postpon ed until better ner vou s control is
ree tabli hed .

Sen sory disturbances usually nc ed no treatmcnt ; wh en they
are seve re, massage, countcr-irritati on , electricit y, or sun-ba ths ,
may be recommend ed , Mot or disturban ces al so may be di sr e­
garded, unl ess pain or great inconvenience is cau sed. Bandag es,
adhesive st raps, electricity, warm baths, ma y give temporary relief.
Orthopedic measures usu ally do more harm th an good ; a fte r the
neu rotic condition has been co mplete ly ove rco me, if st ruc tural
def ormities per sist , o rt hopedic surge ry ma y be nec essary.

It is too frequ ently th e case th at doct or s and nurses, as well
a the members of th e fam ily, con ider hyst eri a mer ely an other
form of malin gering . They think th at the hy st eric patient could
be all right if she would , which may be true, but it is al so true
th at she "can't would." No doctor sho uld assume charge of a
case of hy teria unl ess he can deal with th e condition in ju st the
same imp er onal and scient ific and kindly way th at he would use
in dealing with a patient wh o suffers from any other di sease. The
pain in hyst eria is as seve re and distressin g as is the pain in any
othe r disea se; the paralysis is as inevitable as it is in poliomyelitis.
Unless on e is willing to gi ve attention and th ought to the disea se
in a pr ofessional and scient ific manner he sh ould not attempt to
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care for these cases, but sho uld refer t hem tu so me other phy sic ian
wh o is willing to treat th e case pr op erly .

Prognosis. ,,'ith pr oper car e, th e pr og nosis for recov ery is
good so fa r as th e sy mpto ms are co nce rned. In asmuch as the
co ndit ion rest s up on a con stit ut iona l foundation , it is ev ident th at
thi s mu st persist throu gh out life, but wit h ordinary car e and good
hygi enic living these pati ent s sho uld complete lon g , happy , useful
lives.

THE NEURASTHENIC STATES
The term neurasthen ia is so mewhat vague ly ap plied to a func­

ti on al nervous disease which is cha rac te r ized by sy mpto ms of
fati gu e of the cer tain g roups of ner ve centers .

Pathology. T he structural changes arc at prese nt extremely do ubt ful.
Ch romatolysis of the motor neurons has been described . F unctionally th er e is
an increa ed ir ritabil ity and inc reased fa tigability of the ne rve cente rs. Th'e
m uscles a re no t fatigued as is indicated from the manne r in which they react
to direct elect r ical stimulatio n. The reflexes- a re firs t incr eased but speedily
d iminished.

Etiology. Bot h pr ed isp osing and excit ing causes mu st be rec­
ognize d. O f th e firs t by far th e most important is heredity; it is
very rare to find a typi ca l ncura th eni c in a famil y wh ose ance s­
tors a re a ll ne rvo us ly so und. Alcoholi rn, syphilis, tuberculosis,
extreme youth, old age, drug add ict ions , migrain e, hyster ia often
occur in t he parent s or a re cha rac te rist ic of the a ncest ry of th e
neurasthen ic pa tient. \ Vhen t hese cond it ions are va riously com­
bined in both paren ts o r grandparents only a norm al life ca n
pr event the occ urre nce of th e neurastheni a or o the r neu rosis in
t he children. O the r predisposing ca uses are th e u c of stimulants ,
and unhygienic living ; overwo rk has been greatl y exagge ra ted as
the cause of neu rasthen ia. I t see ms ce rta in t hat no am ou nt of
mental ove rwo rk or re sp onsibi lit y causes neurasthe nic sta tes in
a n indi vidual who has proper hours of slee p and of outdo or exer­
cise and wh ose food is th at best adapt ed to his man ner of living;
in othe r words work which does not in terfere wi th hygi en e prob­
ab ly is nev er excessive. The ove rwo rk wh ich is associated wit h
an undue se nse of resp on sibil ity, wh ich ca us es un rest and wor ry
often leads to t he use of st imulants. \ Vor k which is never sat is­
factorily completed ca uses a t roublesom e se nse of inefficien cy , and
this in turn ofte n lead s to th e use of seda t ives and stimula ting
drugs.

" I t mu st not be forgott en that it is not the work wh ich in jure s ; probably
persons injured by ove rwork a rc ra re ly fou nd; but it is th e lack of slee p,
out -of-doo r exer cise, th e ove rea ting , eithe r o f ove rly r ich food o r the food o f
so me faddi st , it is the lack o f pr oper hyg ienic habit s whi ch br ing the tr ouble.
T he person wh o has good food , good air, good exe rc ise and a Lad y wh ose parts
a re prope rly related, wh o ca ts, sleeps: laughs, an d plays eno ugh, ha s no tim e

. for over wo rk and is not ap t to o verwo r ry."-L . Burns,
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"Different ca se s present d iff eren t lesion s, and no ty pical les ion may be
described for all ca ses, but ce r ta in lesion s a rc co m mo n, in the various typcs ; as
cervical and upper dorsal in the ce rebra l: mid -d orsal and ri bs, in the gastr ic ;
low er dorsal , ri bs, an d u pper lum bar, in the intesti na l. Uppe r cervica l and upper
dorsal lesi on s see m to be most co nsta n t in t he spinal and sympathetic variety,
The lesion o f th ird and fourth ce rv ica l to th e rig ht ( reported by H a zzard and
al so by McConnell and T ea ll ) seems rcsponsihle in many of my own cases fo r
th e cerebral sy m pto ms, except, possib ly, the ve rtigo which may, and ge ne ra lly
docs, re sult fr om a t las di spl accm ent .t'-c-C. A, Cha mp lin.

"The neurasthenic co m plexes a rc fo rm ed hy educa t ion. an d like u seful o r
normal complex es, suc h as th ose o f mot ion in p iano playing, req uire ti me an d
repetition in formati on . The basis of the e complexes may he funned w ithout
int ention , by accident, o r by envi ro n me nt. T he conditions favor ing its forma­
tion are repea ted f requently and en larged upon unti l it is often very hard to
recogn ize th e ba sic ca usative facto r. I f this was brought about by education,
it requires reeducati on to show the patien t wherein the misconception of h is
condit ion sta r te d, If we ca n t race fo r a pa tient from the beginning the sue­
cessive steps th at ha ve led to h is pre en t condition, we h ave gained in the
understand ing o f hi s case and in start ing h im on the road to recovery. Bu t we
mu st regard suc h a case as di sease and treat it as such, an d sec tha t the famil y
looks up on th e patient as s ick , not, a s is f req ue nt ly sa id , su ffe r ing f ro m lack 0 1
se lf -co n tro l."-C. E, Farnum.

"In run-do wn n eura stheni c pati ent s. ane mic o r not , th e blood pressu re is
apt to be to o high o r low. I ts level will det ermine ab solu tely th e dietet ic and
hygi eni c treatment ; it s react ion wi ll determine the osteopath ic t rea tm ent , f rc­
qu en cy , an d sc ve r ity. v-s-L. G. Robb.

Bony Lesions. The cha rac te rist ic neurastheni c sp ine is rigid
and flat through it s entire ex te nt. The va rious lat er al suhluxat ions
of individual vertebrre and lon g slig ht curves an d rotat ion s may
be present, hut th e flatness is cha racterist ic. The irregul ar ce rv i­
ca l spi na l column is frequ ently imp ortant in th e cere bra l or mental
types. Coccygeal lesion s and inn om inat e lesion s a re most co m­
mon in the sex ua l neurasth eni cs; depressed lower ribs are pr ac­
tically con stant , the eleventh ri b sta nds out and t he t welfth rib
usu all y lies within th e ilia c ere t.

Areas of hyper ens it ivcn ess are vari abl e in location an d in
degree. O fte n the ti ssu es along the spina l co lumn a nd th e ang les
of the rib s are practi cally anesthetic at the first exa mi na t ion,
becoming increasing ly hyperestheti c as the incr eased mobility,
resulting from th e treatment, permits the mor e normal ac t ivity of
th e spinal centers concerned in carry ing sensa t ions of heat , co ld
and pain upward to the brain. Th er e is no que sti on th at th e
spinal condition is an important eti ological factor in th e neuras­
thenic state .

Diagnosis. The onset of th e di sease is usu all y g ra dual; it
hegins with a tendency to fati gu e more eas ily; th er e is so me
insomnia and irritahi lit y of temper. Very fr equ ently th ese condi­
tion s fol low a pr odromal peri od o f unu su all y st re nuo us li"ing , dur­
ing whic h tim e t he patient leeps less and indu lges him self more
than is prope r in pursuing ambition or pleasure. The fati gahility,
in somnia and irritability grow worse, a sense of pr essure in va rious
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parts of th e body is freq uent, thi s g ives rise to th e se nsa tio n ca lle d
"st ock ing se nsa tion," "glove sensation," rar ely "girdle se nsa t ion"
and the "lead-cap headache." Sensation g-eometrically outlined
are ve ry ap t to be neu rasth enic. T he sense of fatigue is wo rse in
th e morning. During th e da y , meeting othe r peopl e and amici the
eme rge ncies of work an d play , th e pa tie nt fee ls mo re and mor e
ab le to meet th e dem an ds of living . By night he is often ve ry
much alive and ready for any thing except sleep.

The in somnia is charac te rist ic. The depth of nor mal slee p is
ver y pr ofound for th e first tw o hours or so of th e nigh t , th e level
th en retu rn s a lmost to th e wa king line an d remains fai rly constant
unt il ea rly morn ing . th e depth of sleep inc reases a t t his t im e
usu all y to a poi nt about one half t hat of the earlier depth and
thi s t erminat es by awa ki ng. The neur asthenic has only th e t wo
"drop s" for his slee p peri od; th ose hours \\ hich a normal pe r on
passes in sha llow sleep th e neurasthenic passes in wakefulnes .
T his daily histor y is in itself a lmost pathognomonic. Besides th e
ge ne ra l sy mpto ms ju st g ive n neurasthenic patients a re subjec t to
vari ou s other sy mp to ms , referable to differ ent organs.

In th e gastric type th e pati ent comp lai ns pro foundly o f diges­
t ive disturban ces. It is extremely difficu lt to make a ce rtain diag­
nosis of thi s form of neurasthenia because of t he diffic ulty of
elimina ti ng organic sto mac h disease. Gast rec tas is is elimi na te d
with difficulty becau se th e neurastheni c has usu all y relaxed and
at oni c abdominal and gastr ic mu scul ar walls. Accumulat ions of
gas wi thi n th e sto mach are quite constant. X- ray pictures taken
during th e digestio n of a co nt rast meal gi\'e t he most sa tisfactory
diagn osti c information . Reflex mu scul ar co ntracti on , bon y lesion s
and hyp er estheti c a reas are to be found from th e fifth to t he tenth
th or acic ve rtebrre and th e co rresponding costa l areas.

Cardiac Type: Vasomotor Type. Ne urasthen ic disturban ces
of th e circula tio n are cha rac te rized by a weakn ess in th e heart 's
beat , low blood pr essure, slow circul ati on , co ld hands and feet
and pall or of th e conj unctivre a nd mu cou s mem br anes. Th is pa llor
ma y be so marked as to suggest pr ofound ane mia; th e exa mina tio n
of th e bloo d, however , easi ly elimi na tes any form of ane mia. It is
less easy to make a sa t isfac to ry diagn osis of th e ca rdiac co ndit ion.
The we ak en ed mu scle wall s and th e diminish ed for ce of systo le
a re probably respon sible for th e hemic murmurs so freque nt ly
found in neurastheni cs. The hyp ersensit iveness a nd bo ny lesion s
are found in th e second to th e fourth th or acic reg ion and in the
upper cervical ve r tebrze.

Sexual Type. This is one of th e most comm on types of neuras­
t henia among men . Sexua l overactivity and sex ua l perversions
are ce rtai nly fact or s in this form of neurasth eni a but th eir place
in et iology has been very greatly ove res t ima te d. It is far more
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fre quently th e case that the lack of se lf-cont ro l a ociated with
t he neurasthen ic state is re spon sibl e for the sex ua l wrongd oing
than th at these init ia te th e neurastheni c sta te . Ther e is no qu estion,
however, th a t sexual perversions an d exc esses do increase th e
neurasth en ic sy mptoms niost profoundly , especially in men . In
women the inju ry seems to be mor e often due to unrecogni zed
desire rather than as th e result of ove rindulge nce. The ev il effec ts
of day -dreaming, romantic lit er ature, and all of th e emot iona lly
morbid surroundings to whi ch wo me n of idle lives are often ad­
dict ed, a re ex treme ly injuriou s to th e nerve ce nters of the lum­
bo-sacral enlargeme nt. Lesions of the lu mbar vertcbr:c. the in­
nominat e and COCCyX are almost univer sal in t hese cases. The
neurastheni c tat e a's we ll as th e bony lesion s mentioned exe r t a
ha rmful effect up on th e pelvi c organs . Lax mu scl es an d ligam ents,
congest ed ova ries, heavy , so ft ut eru s, a re usu all y present in neu­
ra sth eni c wom en. \Vh en th e inf antil e ut eru s and poo rly develope d
sex ual orga ns a re found in wo me n hyst eri a is rather mor e apt to
occur th an neura sth enia. I n men sex ua l desire is so metimes
increased, pr emature er ecti on s and emiss ions are fr equent, sa t is­
factor y inter course is ofte n impossible, a nd in both sexes inter­
course is frequ ently follow ed by pro found ex ha us tio n and distaste.
Marital unhappiness produced by th is co nd itio n fr equ ent ly adds
to the ge nera l ner vou s malfuncti on .

Ce rebral Type : Psychasthenia. This typ e so me times ex ists
with ve ry little s ign of neurastheni a as affecting th e rest of th e
body. It is cha rac te rized by a mental ex ha us tio n, if th e expression
may be permitted . The pat ient r eali zes hi s co ndition but finds
him self unable to maint ain th e int er est and th e effo r t necessar y
to enab le him to do th e work to whi ch he is accu st om ed or which
he desires to do. Th e menta l s ta te is fr equ ently suggest ive of
at avi sti c ph enom ena. Kleptoman ia , or th e passion for annex ing and
sec re t ing objec ts for which the pati ent ca nno t possibly have any
legitimate use is one of th ese. Mysophobia or th e horror of co n­
taminati on is pr obabl y not to be included as an atav ist ic ph enom ­
enon. Agoraphob ia, th e fear of open spaces ; claustrophobia, the
fear of clo ed in places ; zoop hilia or the inordinate love of a nima ls ,
are am ong th e most co mmo n ph enom ena whose nature suggests
more or less vividly th e pa st experi ence of th e race.

Laboratory F indings. These are mor e helpful in sho wing the
condition of the individual pa t ient th an in naming the di sease .
The amo unt of ur ine vari es ; th e tot al excre t ion of so lids is usu ally
row, a ret ention of uric a cid and othe r purins is very common.
Calc iu m ox ala te is pr esent in a great many cases and it indi cates
the deficient ox ida t ion present occurring in the body. Phospha­
turia is fr equently present; th e examina t ion of urine is of value in
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t he differentia l diag nosis between th e ner vou s sy mpto ms due to
ea rly diabetes or nephriti s and th ose of neurastheni a.

The blood is characte r ist ic. The color index is low; this is
due eithe r to an incr ease in th e number of red cell s or to a
decr ease in th e hem oglobin per cent age. The red cell s usually
show irregul ari ties in size, shape and sta ining reacti on s. A mo ng
th e white ce lls th e most consp icuo us cha nge is th e relati ve in crease
in the eosinophi lcs, this is constan t and is of va lue in diagn o is.
The blood cha nges appear to be du e to th e lack of circ ulat ion
th rough th e red bo ne marrow, especially of th e rib s. Ne ur as­
th eni cs rar ely br eath e pr operl y , th e respir at ory exc urs ion is inva­
riabl y diminish ed. Blood exa mina t ion is useful in making the
di ffer enti al diagn osis bet ween th e ner vou s sta tes o f secondary
anemia, pernicious a nemia, chloros is, th e leukemi as, all of which
have mo re or les profound nervous disturbances, and true neuras­
th enia.

Treatment. The cor rec t ion of bon y lesion s as found is imp or­
tant in thi s disease but thi s is rar ely sufficient to pr ovide all condi­
tion s necessary for recovery . Improved nutr ition , improved circu­
lati on through th e sp ina l co rd, imp roved func tional ac t ivity of the
nerve cell, all of wh ich result fro m the inc reased mobil ity of the
spina l colu mn and th e raising o f the ribs g ive th e best possible con ­
dit ions for recovery on the part of the ineffi cient spinal neuron s.
O n th e othe r han d if th e et iolog ica l fact or s are cons ta ntly throwing
g rea te r burden s up on th ese cente rs, if th e circula t ing blood is
con st antly filled with the toxin s resulting from bad diet , poor
br eathing, and insu ffi cient wat er intak e, it is ev ide nt th at the
manipul ation alone is not th e who le of os teo pa thic treatment in
such cases.

In suitable cases a modi fied form of th e W eir -M itch ell re st
cure with a full milk diet w orks wonders. Rest and increased
nutrition of th e ner ve cente rs is th e wh ole matter of treatment.
In cr eased pr ot eid s. incr eased fats and incr eased wat er intak e are
ex t reme ly importa nt matter s. Sta rches and sugars need not be
incr eased. The raw vegetab les in th e form of sa lads sho uld be
added free ly to th e diet.

In man y cases it is be t te r to lessen th e am ount of work but
not to tak e it away altogether. V ery frequ ently the relief from
respon sibility is all th at is nccessar.y If th e work performed is
kept within th e limit of th at whi ch can be sa tisfacto rily completed
day by day, leavin g tim e for a few hours of outdoo r exe rc ise, most
pa tien ts do bette r th an whe n th ey suffe r th e humili at ion and dis­
comfort of being removed comp lete ly from work whi ch has hereto­
for e occ up ied a very g rea t part of th e w aking hours.

In other cases a complete change of scene is nece ssary; this is
especiall y tru e wh en th e patient has no great am ount of interest



TRAUJ /ATIC NEUROSES 403

II

in the work which he has been doin g . The change of cene mu st
be truly a change. The patient wh o goes to ano the r climate carry­
ing with him his family or servants, who eats th e sa me food , affe ct s
th e same dissip ati on , drinks the same drinks and stays up to the
same unholy hours at night, find s no cha nge of scene eve n tl~ough
he sho uld travel from th e eq ua to r to th e pole. The g rea t va lue of
a visit to th e va rious hot sp rings and heal th resorts comes as
much from th e fact th at cha nge in occ upation an d th ou ght a nd a
physiologi cal di vision of th e day are insist ed upon as fro m a ny
ot he r facto rs. The patient must be taught th at hi mental att i­
tu de is an importan t factor in the insomnia, and, to a certain extent,
in the othe r sy mptom.

Prognosis. Ne uras thenia rarely terminat es ' Iife eithe r directl y
or indirectl y ; ind eed , th e di sease itself lessens th e exposure to th e
ordina ry dan ger s of living. A recover y from any give n attack is
ce rta in if th e pa tie nt wi ll willi ngly obey direct ion s an d receive
th e prop er treatment for his condi t ion. Future a t tac ks are to be
avo ided only hy avoiding th e ca uses as men tion ed above. Ne uras ­
th eni cs and th ose who have suffe red from neurastheni c a t tac ks
shou ld not marry othe r neurasth en ics. The mildly neura th eni c
may sa fely marry person with so und and wholesome nervous sys­
te ms . T he chi ld ren of such marriages are often all that is to be
desired in th e way of heal th and usefulness.

TRAUMATIC NEUROSES
The term " t raumati c ncurose " is applied to th ose d isturhan ces

o f the ner vou s syste m following shoc ks or acci de nts , hut not asso­
ciate d with g ross lesion s of th e ner ves, th e br ain or th e spina l co rd.
The shoc k is usuall y assoc iate d with so me co ncuss ion a nd wit h
very pr ofound fright or exc ite me nt. F req uently th e sy mpto ms do
not appea r for so me hours or. eve n days afte r th e acc ident. The
sy mp to ms are so me times very vague and may present an ex tremely
comp lica ted diagno ti c pic ture . Disturbed personality such as
cha rac te rizes neura thenic and hyster ical states, together with
va rio us sensory and moto r disturbances, contractu res and para lyses
may be present. The comp licated nat ure of t he effec ts produced
hy acc ide nts often lead s to a susp icion o f ha d faith and mal ingering.
T here is no ques tio n th a t people who have bee n in ra ilroad or
othe r acci de nts often del iber ately magnify th e resul ts of t he inju ri es
in th e hope of sec ur ing larger amo un t of money in payment for
th e dam age th ey have sus ta ined. Such at te mpts rar ely deceive
any earn est in vesti gator. It is necessary th at th e in vesti gati on of
th ese ca ses sha ll he pursu ed in such a way as to pr ot ect hath the
victim and al so the co mpa ny or indi vidu al wh o has th e duty of
paying for th e dam ages infli ct ed; in othe r words, it is the duty of
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the ph ysician, in such cases, to seek for the actual truth of the
condition. If he mak es th e examina tio n in a frank and kindly
manner, it is usu all y not diffic ul t to draw th e lin e between even
vagu e and co mp lica ted ner vou s result of accident and th e a wk ward
attempts a t deceit wh ich are u uall y mad e by dish on e t per son s.

The ve ry fac t of lit igati on ca uses pronounce d ner vou s disturb­
a nces of a fun ct ion al nature. Railroad s and othe r co mpa nies
resp on si ble for accide nt frequ ently have th e dat e of tri al post­
pon ed in th e hop e th at th e recover y o f t he in jured per son s may
lc se n the se nse o f injury . It is true also th at with th e lap se of
time th e for ce o f publ ic op in ion is co ns ide ra bly dimi nish ed . All
of this works for harm to th e pat ient. In orde r th at th e most
spee dy recover y !llay he mad e from suc h shoc ks, th e finan cial
asp ect of th e case sho uld be se t t led as spee dily as possibl e. The
fact th at recover y occ urs ve ry quick ly after th e co mpromise has
been effec te d, o r th e co ur t pr ocedures have been full y co mpleted,
is ofte n held as ev ide nce th at th e pati ent was mer ely a pr et end er .
Thi s is a se r ious inju st ice. s ince it is ofte n the reli ef from worry
t hat remov es the last obs tac le to recovery .

P a th ol ogy. In man y cases in which deat h has follnwed some int er­
current disease after suc h shocks. the examination of the brai n and co rd sho ws
slight capilla ry hemorr hages. Concussion cer tai nly causes a tremen dou s shoc k
to senso ry neuron s. The effects of th ese may he very ser ious hut a rc usuall y
tr an sient. T he w renches of the bony tissues of the body prod uced by acc i­
dent s ar e certainly responsible fo r a lar ge proportion of the symptoms foun d
in th e tr aumatic neuroses. Lesion s th us produced are overlooked by the
ordina ry doc to r o f medicine, hut a re none the less importan t in eti ology .
Lesion s of the occipu t and uppe r cervical region cause various d istu rba nces in
mental ity. T hese may vary from a slight loss of self-control to seve re acut e
con fusio na l insanity. Lesions of the uppe r thoracic region cause distu rbances
of th e heart action and various vasc ula r d istur bances. Lesion s o f th e lower
th or acic region affect the abdominal viscera. while lesions of the lower cervical
o r of the lumbar spine may he responsible fo r paraly is and for senso ry d is­
tur ban ces. Lesions affecting the dorsa-l umba r area cause disturbances o f the
circulat ion an d sec retion of the k idneys and sup ra renals, Cerv ical o r upper
do rsal lesion may cause various disturba nces of the eyes and of the ears. The
recogn it ion of these lesions as et iologica l fea tur es in func tional d iseases o f th e
organs named above and their co r rec tio n sho uld go fa r to wa rd pr om ot ing rec ov­
ery mor e speedily in these tr aumat ic neuroses.

T reatment. Bon v Ie ion s a s found are to be co r rec ted as
speedily a is possibl e und er th e varying circums ta nces. Af te r
thi s, the most important factor is termination of lit ig at ion. The
treatment for neurasthenia is indicated. (q. v.)

MIGRAINE
(Hemicran ia ; peri odic sick headache)

Migraine is a fun cti on al di sease of the nervou s sys tem , charac­
t eri zed by periodi ca l a ttacks of intense unilateral headache, visua l
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distu rban ces, and usually nau ea and vomit ing. No pathological
findings have ever been reported for thi s di sea se.

Etiology. Migraine is one of t he neuroses whi ch are inter­
cha ngeable in inhe ritance . T he inh er itance of mig ra ine usu all y
follows the female line. T he attack may begi n as early as th e
first or second year of life. th ough the most frequ ent age of ons et
is ten to fifteen years. The attack s appear at int erval s of a few
days to a few months until the climacteric ha s been pa ssed, whets
th ey u uall y disappear.

Bony lesion s. chi efly of th e upp er ce rvica l regi on . a re important,
eve n in her editary ca es. Lesion s inv ol vin g th e spla nc hnic a rea
are ofte n pr esent. In wom en in wh om the a t tac k occ urs at th e
men strual peri od , lesion of th e lumbar spine, th e inn ominate or
coccyx are frequ ently found. O fte n th e attack s cea e during pr eg­
nan cy and lactation .

E ye st ra in, hardened car wax, ad en oid s, and othe r cau ses of
periph era l nerve irritation pr ob abl y help in pr om oting th e nervou s
in stahi lity. P ati ents t hcm sclve usu ally cons ider ove rwo rk and the
use of improper food s an important fact or in pr ecipitating an attack.
The relation of migraine to epilepsy has been va rious ly discu s cd.
Sin ce abso lute ly nothing is kn own a to the real nature o f ei the r
migrain e or epilepsy , suc h di scu sions do not lead to any very
useful results.

D iagnosis . ]\!igr:line is usu all y recognized upon the sy mpto ms
and hi st or y . Th e a t tacks begin mo t frequently with visua l di s­
turhances-flick ering lights or flash es, floating spo ts , dim vi sion,
and dipl opi a. This i follow ed (some times pr eceded ) by variou s
sensa t ions of ve rt igo, di zzin ess, nau sea , and dull head ache. Ve ry
sha rp pain , usually front a l, pr acti call y a lways unil at eral , g ives the
name " he micrania" to th e di sea se. T hi s may he so severe as to
cau se un con sciou sn ess; it is ver y obs t ina te to the usual analge sic
drugs, and atte mpts to reli eve the par oxysm s by th ese arc impor­
tant causes of drug addict ions . The pain is of a neuralgic typ e;
some t ime hot , so me t imes cold , applicati on s g ive reli ef. After a
va riable time , usu all y a few hours, vomiting becom es frce; the
tom ach conte nts a rc first vomited , th en bile; and usu all y wh en

mu ch bil e has been vomited th e pain is relieved , and t.he patient
is left comfortabl e but ve ry wea k and listl ess. A lon g sleep. so me­
tim c tw enty hours or more, usu all y terminates th e a tt ac k and
g ives th e necessar y rest . In th e int er val s the patient is in good
health , so far as the migrai ne is con cerned.

Treatment. During an at tack it is rarely possib le to do more
t ha n secure rel ief. Occasionally ex te ns ion and care ful correction
of mu scula r or bo ny lesion s is possible, and thi s may g ive marked
reli ef. Thi s is esp ecia lly t rue a t the onset of the at tack. W he n
manipulation s are painful , it is best to postpone corrective work
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until the ac ute a ttack ha s pa sed. The patient may drink fr cely
o f hot wa te r, hav e a n enema of rather warm w at er, and go to bed
with a hot wa ter bo tt le at th e fect or over the a bdom en , and an ice
hag o r a hot wat er bo tt le a t the base o f the occ ipu t ; this may a ve r t
the attack. In pat ients o f se de nta ry ha bit s, the hot w at er and the
enema rnav be foll owed b v a wa lk o r so me gam e in the fr e h air;
by a hot o r Turkish bat h'; o r by m assage of the ent ire body . In
either ca se , at lea st a day of re t is ne ce sa ry, even if the pain and
nau sea are aver te d a ltoget he r; ot he r wise th e next att ack will occur
more qui ckly. It mu st be rem ember ed th at the usual exciting
ca u e of a n attack i fatigu e o f so m e of the nerve center s.

During th e int erval s, treatment mu st be ini tiat cd for the pre­
vention of the attacks.

I n any ca se o f migraine a th orough blood examination sho uld
be made for th e sa ke of dct crmiu in r- the tru e ph y siologica l condi­
tion of the patient. T he ur ine analy sis serves the same purpose,

Any effe ctive treatment mu st be per sist ed in for m onths. Struc ­
tural pe rv ersion s mu st be corrected and the correction s mIL t be
repea ted as frequ ently as may be necessary . T he die t m us t be
w ho lesome, ea si ly digested and planned according to the re ults
o f the blood a nd urine examination s. O nc e carefully decided upon
the di et mu st be rigidly foll owcd. A st udy o f the hahits o f the
patient is ne cessary. A ca reful regime mu st be worked out and
this mu st be foll owed r eligi ou sly. If th c e dirccti on s a re persist­
cntly foll owed eve n th e most ev ide nt o f hereditary cases usua lly
recover com pl et ely within a y ea r o r two. R ecovery is not sudde n.
In thc bcginning the cond iti on may see m to be exaggera ted , the
attacks m ore se ve re and th e interval s, s ho rte r. Aft er o ne o r two
a ppa re nt exacerbation s, th c a t tac ks become modifi ed and the inter­
va ls longer, unt il t hcy sho uld finally di sap pear. The per son who
suffe rs fr om migrain e s ho uld nev er marry another wh o s uffe rs
from migraine, nor fr om an y othe r neu ro sis.

OCCUPATIONAL NEUROSES
P erson s of neurotic t emper am ent wh ose occ upa t ions require

th e repeat ed pcr forman ce o f co m plex movem ents fr cqu cntly s uffer
from a cramp of th c mu scles con ccrncd whi ch is so me t imes asso­
cia te d with con sid cra hl e pa in wh en th cir use is a ttempted , In
typical cases pain is not present a nd th e use o f the mu scles in o ther
mov em ents is perfec t ly normal. The on ly etiologica l fact or i the
occ ur rc nce of fa t ig ue of th e nerve groups w hi ch control the more
co mplica tc d mo vem ent s, espec ia lly of th e ha nd s. Ina number o f
cases reported , bon y lesio ns o f th e lower cer vical and th e first
a nd second th oracic vcrt eh r.c have been rep ort ed , The condition
of th e sho ulde r and clav icu la r joints sho uld be investi gated,
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Write rs' cramp o r cri ven er's pal y i th e mo t co m mon o f these
neuroses. Pianists , v io lin is ts, t eleg raph ers, seamst resses, barbers,
tailors, shoema ke rs, a nd ciga r wrappers are all su bjec t to th ese
muscu lar cramps. Dancer s , men who walk up on snow shoes, a nd
skate rs are so me t imes affe ct ed by s im ila r cra m p, a ffec ti ng th e
muscles o f the legs.

The diagnosi s o f w r ite r' c ra mp is not often diffic u lt. I n o rne
ca e agra phia , a tax ia beginni ng in th e a rms, an d ea rly pa ral y sis
agitan s m ay be co nfused with th is , or so me othe r oc cupa tiona l di s­
ea se.

Th e cra m p which resul t s fro m th e habitu al a nd im proper use
o f ske leta l muscl es in maint ain ing eq ui libri um p ro bahly belongs in
thi s g ro up. L esion s affec ti ng th e pel vic gi rdle ca use cra m p uf th e
mu scles o f leg; lesion s aff ect in g- t he sho ulde r g irdle ca use cra m p
o f th e mu scles of th e forearm ; lesion s (If th e occ ip ut ca use cra mp
o f th e mu scl es o f th e neck: lesion s of th e m andibl e ca use cra m p o f
th e mu scl es o f m asti cat ion . and lesion s o f t he th oracic vcr tcbr:c
ma y ca us e cra m p of th e int er co st al mu scles a nd th e di aphrag-m.
These, and othe r m uscul ar cra m ps, a rc so me t imes co n fused w ith
neuriti s , a s in cases o f scia t ica a nd lumhag ». no w g-ene ra lly recog­
ni zed by o rtho pe dic surg-eo ns a nd ot her ph y sician s as bei ng du e
to lumbo- sacr al s t rai ns. ur to su l.luxa t ion s oi lumbar vc rtcbr.e.

T reatment. R est is essen t ia l. Th e co rrec t ion o f th e bon y
lesion s as found facilitates reco very. The left hand ma y be used
in st ead o f the right, hut th e cra m p oo n affec ts thi s hand a lso,
F or writers' cra mp th e typ ewriter m ay be advi se d. A b ra celet
whi ch hold s th e pe n a nd is mo ved hy the forearm mu scles ca n be
used . Cramp is, however, ap t to a t tack th ese mu scl e in th e co u rse
o f time. In g en era l, a cha nge o f occ u pa t ion ultimat ely be comes
necessary.



CHAPTER XXXVIIT

NEUROSES WITH 1l 0TOR SYl\IPTOMS

EPILEPSY
(Falling d isease ; seizure; mor bus sacc r )

A sati sfactor y definition of epilepsy is vc ry difficult. Certainly
it is a di sease o f th c br ain , of unknown caus e, and cha rac terized
by attacks associat ed wit h loss of co nsc ious ness and with mor e
or less pronounced mot or ph en om en a. Ther e is a tenden cy on the
part of so me autho rs to limit th e term epilepsy to thc idiopathic
form, othe rs apply th c tcrm to all typi cal se izures in which the
epilept ic se que nce of eve nts is pr esent.

Grand Mal is the term ap plied to th e o rdinary epileptic fit whi ch shall
be descri bed her eaft er.

Petit Mal has littl e o r no mu scul ar ac tion and is charac te rized only by
a loss o f consciousness , usually ver y sho r t,

Jacksonian Epilepsy is due to a local ized cort ical lesion . The
attacks always begin in a certai n limited area of the I,ody and sprea d to neigh­

. boring muscle g ro ups until th e whole body is conce rne d in th e conv ulsion.

Epileptic Equivalent o r psych ic epi lepsy is rather rar e. In this
fo rm the place of the fit is taken hy what may he called a mental convu lsio n.
It is really an attack of mo re o r less vio lent insa ni ty.

"Running Epilepsy," epi leps ia cu rsoria, o r proc ursiva epilepsia , are
terms ap plied to a condit ion in whic h the place of the ordinary convuls ion is
taken by a sudden attack of vio len t run ning unt il th e pat ient is ex ha usted . A ll
epilept ic equivalent s a re de menting.

Myoclonic Epilepsy is a form in wh ich th e mu scles are in a state
of increased tone during th e int e rva ls o f th e attac ks.

Status Epilepticus is a sta te in which the fits follow one an oth er
rapid ly ; consciousness may no t he r egained in the interva ls, and it may be
impossible to count the fits. Occasionally dea th occurs speedi ly fro m ex haus­
tion ; occasiona lly th e pat ient lives lon ger th an see ms in an y way possible in
this state. and may even recover hi s usual health a fter days of appa rently con­
sta nt subjection to th e epilept ic attacks.

Nocturnal epilepsy occurs dur ing th e night only. D iu rn a l epilepsy
occ urs only during the da y tim e.

Symp toma t ic epi lepsy is a sympto m o f recogn izabl e di sease any­
wher e in th e body, but usually involving the br ain .

It is very evi dent that all epilepsies a re truly sympto matic. Only becau se
we do not know th e tru e cause o f wh at is ord inar ily called idiopathic epilepsy,
do we apply th at term to it.

P a tho logy. Ep ilepsy is pr eemin ently a degenerative disea se of the cerebral
cortex , th ough th e true nature o f thi s di sea se is as yet unknown . Gliosis of the
horn o f A mmon has been described . Various degenerations and atrophies espe­
cia lly a ffecting the ex te rna l layer of the cortex have been described. Sma ll
hemorrhagic ar eas have frequently been found in the basa l ganglia.
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Ab no rmally sma ll aort a, deficient cerebra l blood vessels and the congenita l
absence of certai n bra nches of the circle of Willis have been considered
respon sible for th e condition through th e defective circulation throug h the brain
thus produ ced .

Most epi leptics suffer fro m gas tro-intestina l disorders. In most cases the
t ime required fo r the passage of food th rough the alimentary tube is considera­
bly inc reased. The colon is frequent ly di lated. It is supposed that the toxic
mater ials abso rbed as the result of this slow peristalsis may be in part respon­
sible for the attacks. T he gastro-intestinal disorder is probably due to the
underly ing neurosis wh ich man ifest s itself also in th e epileptic attacks.

Etiology. H eredity is a very im portan t iactor. \ Vhil e epi lepsy
it self is not ofte n found in th e pa rents, it is ve ry rare to find a
ca se of epi lepsy occ ur ring in a fami ly in whic h no ot he r neurosis
ap pears. H y st er ia, mi g ra ine, drug add ictio n, th e alcoho lic habit
and othe r neuroses in th e parents a re ve ry frequ ently associa te d
with epileps y in th e child re n . A s had been sta te d else whe re, the
inheritan ce of neuroses in ge ne ra l foll ow s Mendel 's law .

Al coh ol is ce rta inly one of th e important fact ors. Th e old idea
that the child resulting fr om co nce pt ion occ ur ri ng during an a lco­
holi c spre e and es pec ially durin g th e drunkenness o f th e father is
predi sp osed to epilepsy is ce r ta inly based up on truth . Th is is sup­
ported by a study o f th e child re n born a t a time corresponding to
variou s feast -d ays in ce r ta in localiti es in whic h drunkenness is
u su all y limi ted to suc h holid ay pe r iods, and by th e findin g of a
number of indi vidual s in wh om a sing le drunken inter course
re sulted in con ception. Alc oh ol g ive n children is one ca use of
ep ilep sy . F ortunat ely the ind iscr imina te use of med icin es co n­
tain ing alcoho l or th e op ium der iva t ives is not a t presen t per ­
mi ssibl e.

E pil epsies occ urring durin g ea rly life m3Y be due to in jury a t
birth or to th e ac ute di seases. The ce re bra l hem or rh age produce d
at bi rth has lon g been recogn ized as a ca use o f epi lepsy occ urring
so meti mes rathe r lat e in chi ldhood. T he fact tha t inju ry 'to t he
ce rv ica l pi na l co lum n may be prod uced by abnormal birt h proc­
esses, o r by improp er obs te t ric procedures, is recogni zed by os teo­
paths as bein g an imp ortant fact or in birth palsi es as well as in
epilepsy.

Fa lls a nd va rio us men tal and ph ysical shocks occ urr ing du rin g
th e first few yea rs of life a rc pro bably respons ib le in so me cases.
H er e aga in th e presen ce of th e spina l in juries mu st not be for­
gotten.

Bony Lesions. It is ve ry rar e to find a case of idiop athi c epi­
lep sy in which th er e is not a lesion o f th e occi put o r th e at las.
Lesion s of the othe r ce rv ica l ve r tebrrc, th e second to th e fourth
th oracic, and of the ribs are also de scribed in thi s co nnec t ion.

Diagnosis. It is usuall y not difficult to mak e a diagn osi s of
grand mal. The typical grand mal presents the foll owing hist ory :



The pa tient may have pr odrom al sy mpto ms for a few hours
to a few days befo re th e attack. These usu all y includ e vague
un com fortable se nsa tio ns, so me indigest ion, so metimes head ache
and ve ry often a marked irritability of tem per; rarely a tendency
to so mno lence is observed. The aura pr eced es th e a ttack but a
few seconds or a few minutes. Thi s may be eit he r se nso ry or'
mot or. The se nso ry aur.c include olfac tory se ns at ions, e. g. , a
sme ll of burnt feat he rs or of violets; g us ta to ry, e. g. , a swee tish
tast e ; audito ry, e. g., r inging or crac kling noises ; visua l, e. g., a
brill iant red light, a se nsa tion as of flam es or floating bri ght spec ks;
viscer al, e. g. , nau sea or hung er. Mor e comm onl y the aura con­
sists of a va gu e, ind escribahle se nsa t ion of imp ending catast rophe.
The aura ma y be sufficiently pr olon ged to permit the epileptic to
lie down and thus lessen the danger of injury.

The convulsion begins with a toni c ph ase, durin g whi ch all th e
mu scl es o f th e body a re co nt rac te d and ten se ; the face is at first
pale , later red and th en purpli sh . The sudde n co ntrac t ion of th e
respirat ory mu scle s produ ces the typi cal "e pilept ic cry." The
tonic ph ase is foll ow ed by th e cloni c, in whi ch the mu scles alt er­
nately contract and relax in a violent and ofte n disa strou s manner.
The movem ents grow progressi vely less marked and finall y ceas e.
The pati ent reg ain s co nsc ious ness within a few minutes or passes
int o a deep slee p, which may be from a few minutes to se vera l
hours in durati on .

During th e fit th e ton gu e is ofte n bitt en so th at the blood
mixes with th e sa liva. The for ced respirati on s churn th e sa liva
int o a froth whi ch is, of course, so me t imes blood y . Urine and
feces may be void ed, less commonl y se men is ex pe lled. \Vh en these
attack s occ ur a t night th e pati ent may not be aware of hi s co ndi­
t ion . The so iled or we t bed clothing may be th e only indi cati on
of an a ttack. In child re n in who m per sist ent bed-wetting occ urs
th e possibility of nocturnal epilepsy sho uld be bo rn e in mind.

In grand mal th e attacks may co me at int erval s of six months
or eve n a year, o r th ey may recur so ofte n th at there is no interval
of consc ious ness between them. In this cond ition th e term "status
epilepticus" is used .

The blood of epileptic patients is characterized by high viscidity,
diminish ed coagulati on time, and usually an inc reas e in the eosin­
ophile percentage . The hem ogl obin and the red and- white cell
counts are usu ally normal or slightly ab ove. The water in the
blood alway s seems deficient .

In the intervals between the attacks the urine may be normal.
Just bef ore the attack the so lids may be con siderably dimini shed.
After the attack a small amount of urine, highly col ored, usually
offensive in odo r, with high specific gravity and heavily charged
with urates is void ed. Blo od and albumin are often present, and the
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phosphates may be increased at this time. Occasionally there is
no change fr om the normal in the urine.

The blood pr essure is usually ab ove normal at all times and
increases 10 to 30 millimeter s before an attack.

Petit Mal. The occurrence of sho rt attacks of unc on sciousness
is not infrequently associated with grand mal, th ough petit ma l
may exi st alone. The at tacks may occ ur at rather long intervals
as several days apart, or th ey may come rather frequently. I n one
pati ent in the P. C. O . clinic the a t tac ks ca me eve ry two minutes
for so me days. The length of the att acks varies from a sec ond or
even less to seve ral minutes. The patient is usually un aw are that
an ything ha s happened. He ma y sto p in th e middle of a word and
at the termination of the attack co mplete the word wit h no idea
that hi s speec h has been at all interrupted . Oc ca sionally a slig ht
sen se of dizzin ess t ell s him that he has "been away" or "had a
sp ell." The relati on between petit ma l and the epi leptic eq uiv­
alent mu st not be forgotten .

Psychic Epilepsy . The ca ses o f psychic ep ilep sy include some
of the mo t peculiar, and so me of the most horrible of all of the
crim es in hist ory. From th ose cases in which the pati ent, after a
slight peri od of uncon sciou sn ess, suc h as that of petit mal, pe r­
forms some clownish or illogica l act, such as partially undressing
h imself , or whirl ing in a circle while he spits very rapidly in
eve ry directi on , to terrible murder s of th e J ack the Ripper type,
these pati ents display many ab surd and freaki sh ph enom ena . One
P. C. O. patient had vision s in which she visited the home of the
Katzenjammer Kids. Occ as iona lly the patient who ha s seemed
to be perfectly harmless during th e attacks ma y sudde nly develop
a destructive mania . These pati ents are very dangerou s if they
become angered or frighten ed .

Jacksonian E pilepsy . This form is inv ari abl y symptomatic.
The area of the br ain affected can be rather st r ict ly localized by
noticing the character of the movements which begin the attack.
In thi s form one certain mu scle group, as, for example, the flexo r
of the index fing er, fir st undergoes toni c co ntrac t ion, thi s is fol­
lowed by flexion of the other fing er s and the fore arm, etc., u nt il
the wh ole bod y is in tonic convulsions. This is followed by t he
clonic convulsion s as in the case of the grand mal attack. So me ­
t imes these attacks are abortive, and con sciousness mav not be
lost at any time. .

Treatment. The treatment of epi lepsy must va ry accordi ng to
the conditions as found up on examinati on. In idiop athic epi lepsy
t he upper cervical and occ iput le sion s mu st be corrected. The die t
should be almost exclusive ly vegetarian, with th e addition of
milk and t he milk products and eggs. Meat, alco hol, tobacco, t ea ,



coffee, rich pa stry, are to be refused abso lute ly . Excess of sta rch
and of sugar sho uld be av oided . Some epileptics are un able to
man age mor e th an a very sma ll amo unt of fat s. Fresh fruit s and
veg et ables , es pec ia lly raw veget abl es, ar c to be eate n ver y fre ely .
An increase in th e amo unt of wat er int ak e is almost alwa ys neces­
sa ry. A few we eks upon the ex clus ive milk diet is so me times
advantageou s in patients in wh om th ere is pronounced weakness
and emac iat ion.

The co ndit ion of th e gastroint estinal tract, esp ecially the colon ,
is import ant. Dil at ati on o f the sto mac h , con st ipation , viscerop ­
tosis mu st be tr eated vigorously . (q. v.) I-I. \V. Conklin co ns ide rs
the ascending co lon a nd th e s ig mo id es pec ially imp ortant . X- ray
examin ati on sho uld be used for det ermining the tru e co ndit ion of
the int estinal tr act ; thi s g ives foundati on for rati onal treatment.
Enem as and man ipul ati on s direct ed to rest oring th e co rrec t st ruc­
tural relation s are indi cat ed in most epilep t ics .

E ver y effor t sho uld be mad e to rem ove possible so urces of ner v­
ou s irritati on . The presen ce of eye st ra in ha s been discussed pr o
and co n. Ther e is no doubt th at epilept ic as well as a ll ot he r per son s
sho uld be fitt ed with gl asses wh en the co ndit ion of th e eyes
render s such a course advisable. A de no ids , hardened ea r wax,
scar ti ssu e in an y part of th e bod y , int estinal parasit es, an al
abnormalities, adherent prepu ce or clitori s, and any ot her so urc es
of peripheral nerve irritati on sho uld be complet ely co rrecte d.
Children sho uld be esp eciall y g ua rde d from excit em ent. They
sho uld not be se nt to th e ordina ry sc hoo ls , but sho uld receive
teaching und er circ ums ta nces that preclude th e possibility of th eir
being assoc iate d with ot he r children at th e tim e of an a ttack.
Dr ug s are to be av oided . It is true that ce r ta in drug s (bromides)
co mmo nly used dimini sh th e for ce and th e fr equ en cy of th e fits ,
but these in variabl y incr ease th e mental det eri or at ion and th ey
usu ally cau se mor e or less of gast ro- intesti na l a nd othe r di s­
turban ces.

The patient wh o suffers fr om petit mal sho uld be carefull y
• g"uarded lest so me o f th e psychic ph enomena appear sudde nly.

The pati ent with psychi c epilepsy sho uld usu all y be pla ced in
som e insti tution wh er e he ca n be gu ar ded from in jury to himself
or to othe rs. In J acksoni an epil ep sy and also in certain other
types of epil ep sy in whi ch a hi stor y o f injury to the skull is
secured , surg ical procedures ar e ofte n most helpful. It is neces­
sary to make a ca reful study of each ca se in orde r to decide up on
the location and th e nature of the opera t ion to be per forme d. The
help to be secured from surgical in terference dep end s greatl y up on
thi s procedure being initiat ed at an earl y stage. It see ms th at
the recurrence of these attacks for a con siderable period of tim e
bring s about a deg eneration which is more or less widely spread
throughout the brain centers.
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In ymp lila i cpilcp-v , the t reat ment depends upon th e true
cau e of the cr ndit u In. Brain tumor' a re sornet im " operable.
Th pr. ~It ~i and tr atrncut in these case is alway ~ that of the
undcrlj Il1g cau e.

The epileptic character. " -hen epilepsy hegin;:; ea rly in child­
h d. ~I eciall: after the attacks are frequently repeated, th e men ­
t il deterioration i~ . peed.. and marked. This is probably du e to
t he fact that injury to t he c I' bral nerve cells is more profound
\\ hen it act, upon them during- th ~ tag-e of their most ra pid devel­
oprncnt than it i~ if it act s up"n them afte r the development ha
I' ached a fai rly stable degree.

\\' hen th e firs t a ttacks heg-in (lur ing la te chi ldhoo d or during
puber tv. t he effec t upon men tali ty is somewha t less marked . In
t hc- c ca -es an d a lso in m ilder cases of Yen' ea r lv onse t, we have
dey loped a pec ulia r pc rsona litv \\ hich may be du e to th e effec ts
produced upon the hrai n o r may he du e. a t least in part . to the
effec t of the treatm ent which ep ilep tics receiv e from othe r chil­
dr n an d from the g ro\\ n people with wh om th ey a re assoc ia ted.

T he epi lep t ic is almo t uni ver sall y g loo my . pessimisti c. ego­
t i- t ica l and suspicious . I Ic may lovc in ten . ely and eve n with g rea t
s If-sacrifice. \\ ith this he ra rclv trust - even th ose wh om he
loves and is al most inva riah ly subjec t to fu riou s jealousy. J To t
ra rely t he inrrenu itv and the powers ord ina ri ly ca lled pure ly men­
tal arc excellen t ly develop ed in epi lep t ics. Thi is ev ide nt in th e
Inc t tha t ;:;0 g reat a number o f epi lept ic men and wom en have been
po werful in mod ifyi ng th e co u rse of a hi -tory of th e worl d .

"Epilepsy. affectinz centu ries ago the c rea te t o f the Cresars, has bee n
pre ent a, a human affliction during all the span of human c. i tence, It i rec-

mzed a a Ct ndition re ulting from effects upon the cent ral ner vou s sy te rn,
due to abn rmally construct d brain elements, the equence of alcoho lic o r
s) phili tic parenta e. to fri ht, injury to the head or a un troke. to pe riphe ral
ncr u irritants uch as ad noids, enlar cd ton ils, adheren t prepuce or
fum! ric ids or to auto-intoxication of a evere type.

"In hi ca e I hate as i ned it causes under two heads. acciden tal and
pr di-p jng, and I ha e cb- en to ca ll the accidental as follows

" I. Fore ps deli ry. in \\ hich no deformity wa produced at the time. bu t
hich was undoul-tedlv the cause of a se 'ere lesion, occipito-atloid

"2. Fri h t early 'in her ixth yea r, due to a nar row escape, whi le wi th
parents, from bein crushed by a train,

"3. A fall f rom a small cart drawn by a boy, striking vio lent ly on her head
on a cement \\ 1 k, no apprr 'iable damage to skull, thrs occu rring two or th ree
m nths before the appea rance o f any trouble.

"The pr dispo ing causes were an oversensitive ner vou s system. reacting to
all en 'ronal chan res, even the rn o t minor and a tendency to ga tro-eute ritis,
w uh it concomitant nervou influence.

"The lesions presented are an occipiro-ar loid, previously ref erred to, in wh ich
t he occiput on the left is ti htly jammed dow n upon the lateral rna, of the
at la and a cornpcn atin latera l axis , \\' ith t hese a primary le ion the ec­

d ry lesic n are alternatin la eral condi i, ns at the cen ico-dor al junction
and lesi ns in t he 10 \ er tho racic and sacro-iliac r egions,"-C. H P hinney.



ACUTE CHOREA

Prognosis. When epi lepsy begins ea rly in life, it IS usu all y
incu rable and dem enting. \ Vhe n it begins lat e in childhood, it
may be outgro wn by about th e age of tw en ty . \\'hen it s onse t
sho rt ly pr ecedes th e pube rty cha nges , it may disapp ear within a
few years afte r th e pube rty cha nges are co mp le ted. Gr and mal
has th e better outloo k ; pet it mal is mor e freq ue ntly dem enting .
while th e psychic type is a lmost always dem enting . Combinati on s
of types have th e mur e g loo my prog nosis ; occasiona lly . how ever .
a petit mal will be followed by gra nd ma l for a few att ac ks. and
this be foll ow ed by cessat ion of t he attacks. The se quence is
som etimes rev er sed .

Life is not sho rte ned by epilepsy, until sta t us epil epti cu s lead s
to death from ex ha us tion. The fits pr event pati en t s from engaging
in mu ch hard work ; rar ely th ey may ca us e death by accid ent.
Epil eptics are usu all y so egot ist ical and so se lfish that they care
for them selves better than normal per son s usu all y do; they may
outli ve their ge ne rat ion.

Re cov er y ma y be ex pec te d when so me rem ovable cause can be
found for th e condition. provided suitable treatment is begun at
an early date, befor e brain injury has supervened.

(Infect iou s cho rea; Sydenha rn's chorea ; 51. V itus dance ; 5 1. Anth ony's danc e)

A cute cho rea is an in fecti ou s di sea se o f th e ner vou s syste m.
ch aract eri zed by th e occ urre nce of awk wa rd , spasmo dic move­
ments, esp eciall y of th e face and hand s, and occ ur ring chie fly in
children from 5 to 15 years of age. .

Pathology. Very littl e is known o f the brain changes in cho rea . D egen­
erations in the lent icula r nucleus have been reported. T he heart is almos t in­
var iably a ffected . Vege tations are fou nd most ly upon th e mitr al valve. Cere­
bral embo lism aff ect ing th e sma ller a rte r ies may occur.

Etiology. The disease occ urs most fr equently in children after
th ey begin to go to school and before puberty. It is rath er rare
before the age of 7 or aft er 20. th ou gh cases do occ ur in very
young children and am on g old people. Althou gh it is pr ob ably an
inf ecti ou s di sease. her editar y neurotic tain t is very common . It
would seem th at ch ild ren wh o descend from neurotic parents have
nerve cell s less resist ent to the acti on of inf ecti ou s or toxic ag ents
th an th ose of normal an cestry.

The ordina ry in fect iou s d iseases of childhoo d appear to be
re spon sible for a few cases. It is mor e frequ ently associat ed with
rh eumati sm or with ton silliti s than with an v othe r di sease. Heart
lesion s are ve ry common . The diagn osis of cho rea is denied by
some auth or s in th e ab sence of evide nce of cardiac injury. The
pla ce of reflex nerve irritati on s as a causati ve factor ha s probably
been overes timated. The inf ecti ou s agent ha s not been isolated.
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Ther e is so me reason to bel ieve th at it may be identi cal with
that whi ch pr oduces ac ute articul ar rh eumati sm .

D iagnosis. The disease may follow any other con tagious di s­
case , rh eumati sm or ton silliti s. Ther e is a prod ro ma l pe r iod during
whi ch th e child is ext remely irritable an d hard to man age, sleep
is disturbed, bad dr eams are freq ue nt, and nigh t ter ror s may occ ur.
Aftc r a few days, it is noti ced th at he is very awkwa rd in hi s move­
ments : he dr op s th ings whi ch he has in his hands, may kn ock
th e dish es off the table whil e he is ca t ing and behaves ge ne ra lly
in an 11l1U uall y aw k ward man nc r. If he is pu nished, as is too of te n
th e case , th e condit ion gro ws more rapidl y worse, the invo lun ta ry
and spasmodic charac te r of th e movem ents then becom es ev ide nt.
Silly g r imaces, twitching s of th c facial mu scl es and of th e mu scles
around th e ey es and eye lids are usu all y associat ed with more or
less of a sh rug of the sho ulde rs. 'I' hc hands and fcet and some­
times the wh ole body tak e part in th ese spasms. The child ma y be
so se r ious ly affe cted as to die from cx haus t iou. H c may he un ab le
to swallo w and respirat or y movem ent s may be irrcgular. The
movements ceas e during slee p, hut th ey ma y pr ev ent his bein g
abl e to go to slee p. In most cases th e sy mpto ms are less severe
and re covery occ urs in one or two month s. Those cases in whi ch
the fevcr is high, perhaps 104°, have a wor se pr ogn osis. The
diagn osis is made upon th e sy mp to ms as observe d.

T reatment . The treatment of cho rea depend s upon scc u ring
and maintaining th e best possible circulation of th e bes t possible
blood throu gh th c ce nt ra l nCf\'OU S syste m. I t is eq ua lly advisa hle
to pay no at te nt ion to th e spasmo dic movem ents during th e ac ute
stage of th e di sease. Th e chi ld sho uld be treat ed as gc nt ly and
kindly as possibl e during th e peri od of hi s g rea tes t irr itahility .
Afte r th c disease has terminat ed. th e movem ent s may per sist as
habit spas ms. In thi s case th c condit ion sho uld be treat ed as a re
othe r habit spasms or tics.

"The pr ogn osis o f simp le chor ea is good, nearl y all cases get well under
osteopat hic tr eatment. So me few ca nnot he cured but can be mater ially bene­
fited . In those cases wh ere g rave nervous diseases a re traceable in the ancest ry,
the pr ognosis is never so good for an abso lute cu re."-A. H . Zea ly,

CHRONIC PROGRESSIVE CHOREA
(Her editary cho rea; degener ati ve cho rea; Hunt ington' s cho rea)

As th e name indicates, thi s is a degener ative d isease o f the bra in. cha r ­
acte rized by gra dua lly pr ogr cssive chore iform movement s o f the voluntar y
muscles, by a progr essive dementi a an d by its her edi tar y nature, It is rar e in
the Unit cd St at es.

E t iol ogy . Her edit y seems to hc hy far th e most important cause o f th e
disease. In "chorei c Iarnili cs" norm al ind ividu al s may occur. The child ren of
these are usua lly frc e fr om the disease, hut child ren wh o are fr ee from the
chorea and the descendants of th esc arc very apt to suffer fr om epilepsy, hys-,



INFANTILE CONVULSIONS
(Eclampsia inf antil is)

T he occ urren ce of co nv uls ions resembling th ose o f eclampsia
and somet imes th ose of epilepsy in children during the first or
second yea r of life is not at a ll unu su al, especially in children of
neu rotic inheritance.

Etiology. Convu lsions occurring in chi ld re n may be due to a
g reat man y different fact ors. T hese are always eithe r of ner vous
or toxic orig in, or bot h. P erhaps the most common ca uses are
in testi nal di st urbances occur ring during th e er up tion of th e first
teeth . Convulsion s du e to thi s condition usu ally leave no se rious
afte r-effe cts. The pr esenc e of worms in th e intest ina l tract is a lso
a freq uen t so urc e o f in fantil e eclamp sia. No dou bt both the ner v­
ous irritati on du e to th e pre sence of th e wo rms and th e absorpt ion
of th e toxi c substa nces produced by th eir met ab oli sm are con­
cerned in pro ducing th e conv ulsio ns.

teria , id iocy, the adolesce nt in saniti es, or par an oia . It s onse t in middle Ii fe
(rarely before th irt y or after forty-five yea rs of ag-e) per mits th e tran smi ssion
of the disease in direc t he red ity, though not usually to man y child ren in one
fam ily.

P a thology. A diffu se menin gitis which involves both th e dura and the pia ­
a rac hno id is usually present. Capillary hemorrhages, whi ch see m to be mo st
marked in the corpora st r iata. arc usually fou nd . Assoc iate d wi th th ese arc
variou s degenerations and atrophies of the cerebral neuron es.

Dia gnosi s. The symptoms and history gi"e th e di ag-nosis. The di sease
begin s in middle li fe wit h a change of cha rac te r , th e pa t ient beco mi ng irritable
an d unstable. Pecu liar movements. j erky respirat ion s, changes in speech, app ear
at firs t to be th e exp ress ion o f wh imsy o r eccentricity. The in voluntary nature
of th ese movem en ts soo n becom es evi de nt. The movements do not often become
so seve re as to ca use in jury, as is th e case in in fectious cho rea, but they may
int erfere with the pat ient 's abilit y to earn a living. H e walk s wit h his legs
wide a pa rt. th e ar ms hangin g dangling in a jer ky way. and th e wh ole gai t and
habit a rc o ften clow nis h. In deed it is not im pr obable th at clown ishn ess ori g­
inated with such pati ent s. The movem ent s di sapp ear in sleep and can be vol­
unta ri ly inhibi ted fo r a sho rt t ime. Us ua lly a fte r voluntary inhibition , th ey
rCCUT with incr eased viole nce. A ft er a f ew months or a f ew years, the men­
tal ity becomes recogni zably dim ini shed and finally comp lete dementia supe rv enes .
Li fe does not see m to be sho rtened by th e di sease and the pati ent may rem ain
helpless and dement ed for twent y year s or mor e, unless some intercurrent
malady terminate s his pitiable existence.

Treatment. T he tr eatm ent mu st be sympto ma tic. A child bo rn into a
fa mi ly in which this disease has occur red shoul d be kep t in as nearly as possible
a normal environmen t, with who leso me surroundings, good food and prefera­
bly outdoor life. Afte r th e onset of the d isease , it is do ubtful if a nything can
be don e to prevent th e ulti mat e degen eration. In ter cu r rent malad ies sho uld
receive appropr iate attention. As soo n as th e dem entia reach es a noticeab le
degree. th e patient shou ld be sent to some inst itution wh er e he ca n be made
com forta ble and kept harmless. Marriag-e sho uld be pr evented. or i f mem bers
o f these families a re marri ed, the y shou ld rem ain child less.

The prognos is is hopeless a fte r the disease has becom e evident.
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Acute nephri ti s in child re n may pr odu ce ur em ic co nv uls ions .
Rachiti s is frequ ent ly associa te d w ith co nv ulsions, which in this
ca e are prob ably toxi c in orig in.

Not rarely th e men ing es becom e infl am ed in th e course o f
the acute inf ecti ou s di seases of childhoo d, in w hich conv ulsions
re sembling th o e of ordi na ry mening itis are likely to occ ur. High
fever as oc iate d w ith th e ac ute in fect iou diseases, o r wit h gastro­
intestinal disea es, may produ ce co nv ulsions,

Emoti on al sto rms in neurot ic child re n fr equ ently ca use ex­
tr em ely seve re co nv ulsio ns, and t hese may be associa ted with
slight ca pilla ry hem orrhages into th e brain subs ta nce. Child re n
who suffer from co nv uls ions up on appa re nt ly tri vial exc ite me nt or
emo tiona l shoc ks a rc' very lik ely to g ro w up into hyst eri cal o r
neurastheni c adults.

So me t imes th e fits w hich appea r to be in fantil e conv uls ions
recur throu gh childhoo d as true epilepsy. In suc h cases it is pr ob­
able that w ha t appear ed to be in fantil e co nv uls ions du e to gas t ro­
intestinal di sorder s, was mer ely epil ep sy occ urr ing at th at time.

Co nv uls ive attack s in child re n ma y be du e to organic brain
lesion , br ain tumors, rar ely hyd rocephalus, br ain tuber cul osis,
inh erited syphilis ; o r th e postpon ed effec ts of ce re bra l hem­
orrhages ca use d at bi rth may be resp on sible for one or severa l
conv uls ions occ urring during th e first few yea rs of life. A ll o f
th ese ex t re me ly va ried et iologica l fact ors indica te th at infantil e
conv uls ions, as we ll as epi lepsy, mu st be conside red a sy mp to m of
some underl y ing disease.

Pathology. T he pathology d iffers acco rding to the va rious causative
factors. Various degenerations of the motor cortex and the basa l ganglia
have been reported. Capillary hemorrhages in the meninges and in the brain are
sometimes present. The lesio ns of rickets may be found . The convulsions
themselves are probably responsible for minute hemorr hages in the brai n and
meninges and fo r the ch romatolys is and vac uolization of the moto r neurons
o f th e brai n and cord.

Diagnosis. The diagn osis of inf antile co nv ul ion s is easy, for
th e ve ry fact of th e co nv uls ive spas m is rather typ ical. A child
w hich has been mor e or less a iling for a few days becom es pale,
see ms to lose con cious nes . th e mu scles un der go sudde n st iffness ,
and the legs, arm s a nd back becom e straight; th e res pira to ry
mu scles are co nt rac te d, th e br ea th is held ; lips a rc blu e, face is
ve ry pal e, and thi s terrifyin g appea ra nce rem ains for a few sec ­
onds or a few minutes , th e br eath is ca ug ht , face flush es, th e child
sc reams, th e mu scl es rela x, and th e attack is ov er, o r it ma v be
immedi ately succe eded by ano t he r simila r attack. Occas iona lly
th e mu scles remain co nt rac te d, respirati on is difficult , and pall or
is marked for so me hours.

The diagnosi s of the underlying cause of th e convul sion is
sometimes very difficult. When th e spas m is due to gastro-intes-



tinal sy mpto ms, th e hist or y of previou s gastro-int es t inal disease
or of the ea t ing of imp ro pe r food s may help in th e diagnosis. The
stomac h tube or ene ma may bring absolute pr oof of the cause of
t he disturban ce. .The recognition of worms ( q. v.) in th e intestine
is so me times di fficult. K idn ey disease sh ould be sus pec te d wh en
there has been ede ma, or wh en th er e is a urinarv odo r abo ut the
child. Urin aly sis is always indi cat ed . Diagn osi s of th e ac ute
inf ecti ou s di seases, ricket s or men ingiti s can be mad e by applying
the test s usu al in th ese condit ions . Usually there is some thing in
th e sy mpto ms whi ch sugges ts th ese di eases. The orga nic brain
lesion may pr esent co ns ide ra ble difficulty in diagn osis. E xamina­
tion of th e fundu s of th e eye sho uld nev er be negl ect ed in children
wh o are subjec t to co nv uls ions without recogni zabl e ca use. Blood
examinati on may indi cat e th e co rrec t diagn osis.

Treatment. The tr eatment of the convul sion itself is rarely
difficult. The old-fas hioned process o f putting the child into
warm mu st ard wat er is pr ob ably the best thing th e mother can do.
Gentle and pr olon ged ex te ns ion of the spine is good . Raising the
rib s in th e movem ents of artificial re spirati on frequently brings
th e conv uls ion to a sudde n terminati on . If ga stric disturbances
are pr esent , it may be necessar y to use th e sto mac h tube as soo n
as the relaxati on of th e mu scl es permit s. Dil at ati on of the anal
sphi ncter may termi nat e th e a t tac k, and is indicat ed wh en there
is reason to believe th at worms or othe r ana l irritati on s are pr es­
ent. \Vh en th e conv ulsion is ca use d by adherent pr epuce or
clitori s, th e reli ef of thi s ten sion may reli eve th e spasm. In
ur emi c conv uls ions th e treatment as out lined for ur emi a in gen­
era l sho uld be employed.

The co nv ulsions du e to brain lesion usu all y do not yield to
any ordina ry th er apeutic meth od s. In th ese cases or in severe
conv uls ions du e to an y othe r cause, the inh alati on of chl oroform
may be nece sa ry . A ve ry few drops sprinkled upon a handker­
chief and held in fro nt of th e ch ild's nose is usually su fficient. It
is not ad visable to permit chloro form to be given by any member
of the family as a ge ne ra l thing. No t only is th er e danger of
sud de n di sastrou s result s from overuse or improp er use of the
chl or oform, but thi s poison it self so metimes ha s a very serious
effect up on the liv er .

F or th e tr eatment of the ca use of the co nv uls ion it is neces­
sa ry to co ns ide r the et iology. The underlying neurosi s is usually
best met by sec ur ing incr eased nutriti on and better hygiene and
educa t ion for th e child. Emoti onal disturbances and especially
ill-judged att empts at di scipline by nervou s and erratic parents
mu st be ca refully avo ide d. Education mu st be secur ed by the
use of firm and ye t ge ntle measures, always av oiding emotional
sto rms. O rga nic brain lesi on s and certa in bodil y condition s may
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best be remov ed by suita ble surgi cal measures. Proper diet,
proper habits of living, th e correcti on of bony lesions as found ·
up on examination , together with the treatment ad apted to such
othe r ab normal it ies as mav be found on ex am ina t ion sho uld
result ir; recover y in by far the greate r num ber of th ese cases.

Prognosis. In an y cas e of inf antil e convulsion s, a some what
guardcd pr ogn osis sho uld be g ive n. \ Vhil e it is true th at by far
th e lar ger num ber of th ese cases recover comp lete ly with no ill
afte r-efiec ts, ye t it is im possible in any give n chi ld to ,say definitely
whether thi s will be true in hi s case. The possibility that the
conv uls ion may be th e first of a se r ies of epilept ic att acks, o r th at
it may be th e sy mpto m of some unrecogn ized ner vou s di sease,
mu st never be forgot te n.

TICS
( Habit chorea; habit spasm; moto r t ic ; palmus)

A ti c is an involuntary movement occ urring in neuroti c indi­
vidua ls as th c result of so me volunta ry movem ent first pcrformed
under the influ ence of a mor bid physica l o r mental condit ion.

Etiology. P rob abl y a neuroti c cons t itut ion is neccssary to
the formation of any ti c. Morbid ph ysical condit ions aficcting
th e ac t iv ity of th e nervou s sy tem in pai n ce r ta inly ac t as pre­
d isposin g facto rs . Tics may originate fro m habit as in th e case
of a limp whi ch per sist s af te r a pa in ful injury to th e foot or it
may originate from so nic violent emo tion al sta te, as th e blinking
of th e cycs a fte r th e sig ht of so me tcrrifyin g objec t , o r it may
repr esent so me of th e rep ressed emotions. suc h as have been so
st ro ng ly emphas ize d by th c Freudian sc hoo l, as in cer tain forms
of tr em or of th e right hand .

Childre n are especia lly apt to have ti cs develop as th e result
of imitation of othe r child re n , a ch ild with cho rea , for ex ample,
may sc t th e exa mple of cho re iform movem ents to hi s pla ymates.

Diagnosis. It is some t imes rather difficult to decid e w he the r
any given movem ent is a ti c or spasm. T he t ic ca n usu ally he
imitat ed exact ly , th e spasm ca nno t . The ti c disappears with
educa t ion , eithe r with or without so me psychoan alysis. The
orig in of th e t ic is in orne vo lit iona l movem ent , spasm makes it s
ow n a ppearance . Th e ti c may in vol ve almos t any of th e volun­
ta ry mu scles . Functi on al w ry -nec k , bleph ar ospa sm , g rimaces,
peculi ar movem ents of th e ton gu e and th e mouth, shrug ging of
th e sho ulde rs and man y aw kwa rd movem ents o f th e hand s and
fing er a re forms of ti c. Ce r ta in typ es of st utte r ing and sta m me r­
ing speech ar e ti cs.

Treatment. Reeducation is by far the most important factor
in tr eatment. In order to sec ure cure, th e pati ent mu st imitate



his invol unt ary movem ent until he ca n perform it voluntarily.
. If t he tic inc ludes speech disturbance, he mu st imitate his stu tt er­

ing performance, or im itat e ve ry carefully wh at ever so unds he
may have bee n mak ing . O ne ca n refrain fro m doin g only th ose
acts whic h he is capab le of pe rfo rmi ng. As soo n as he has learn ed
to pe rfo rm the ac tion repr esented by hi s tic exac tly, he is able to
ref ra in fro m performi ng th at ac t ion. Us ua lly th e ve ry learning
to do t he ac t res ults in it s inh ibition . Wh en th er e is reason to
suppose th at an emo tio na l shoc k or so me repr essed co mplexes are
concerned in th e etio logy of any particul ar tic, so me modifi cation
of th e methods of psy choan alysis may be employ ed .

GENERAL TIC

Gen er al ti c is a di sease whi ch is cha rac te rize d by the occur­
ren ce of ex t re me ly co mplica ted mov ements , with or without
speec h disturbances. The mentality is not affect ed, th ough im­
per a ti ve ideas and obsessions are not rare.

Etiology. No ca use is kn own for th e occ urrence of the di sease,
othe r th an th at it is most apt to occ ur in neuroti c individual s
or in th ose of neuroti c heredity . It occ urs in lat e childhood,
frequent ly jus t before th e onse t of ado lescence, a nd both sexes are
abo ut eq ua lly affec te d. The disease ge ne ra lly begin s in so me of
t he eye mu c1es, especia lly orb icula ris pa lpc bra-. Unco ntro lla ble
winki ng is th e most frequ ent first sy mpto m. Va rious facial
spasms follow and th en ot he r mu scles tak e pa rt in th e co nvulsive
reac t ion. Va rious cries, so me t imes imitatin g th e cro w of the
cock. or th e ba rk of a dog , or th e sudde n and ex plos ive speaking of
ce rtain words (cop rola lia, echo la lia , etc.) may occ ur. E chokinesis
or th e tendency to imita te any mov em ent whi ch he sees othe rs
pe rfo rm may result in considerable mental d isturbance. The men­
tal ity is not affec te d and th e pat ient usu all y feel s his lack of self­
control most keenl y .

Diagnosis. T he diag nosis rest s upon the sy mpto ms as enume­
rat ed and is usu ally not di fficult.

Treatment. The treatment is ba sed up on secur ing the best
possib le circulat ion of th e best possibl e blood through the brain

. and co rd. Rest and or dina ry good hygiene a re imp ortant.

Prognosis. The pr ognosis is very bad for recovery. The most
th at ca n be hop ed for is to delay the furth er pr ogress of th e dis­
ease to so me ex te nt. Life is not sh orten ed by the disea se. Indeed
such pa ti ent s a re apt to live longer than normal people, because
th ey are, by th eir infirmity , pr otected from the ordinary infections
and accident s of normal life.
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PARAMYOCLONUS MULTIPLEX
(Myoclonus mult iplex ; including also myokymi a fibri llary; chorea o f l\fouvine ;

myoclonu s fibr illa ris; mul tiplex o f Kny; electri c chorea o f Dubini ;
Bergeron , and H enoch )

This is a disease o f unkn own etio logy and pat ho logy, cha rac te rized by sud ­
den spasmodic cont ra ction s o f mu scles which are rapid and do not prod uce
movements o f th e limbs or body .

Etiology. The disease occurs in famili es in which the heredit ar y neur oses
occasiona lly ap pear. Em oti onal distu rban ces, especially frig ht, are frcqucntly
given as th e cause by th e pat ient or his fam ily. Simila r spas modic con tractions
are som etim es associated with idiocy.

Diagnosis. T his rests upon the lightning- like cha rac te r of the contrac ­
tions, which g rea tly resemble th e effects produced upon a muscle by stimulation
wit h the elect ric current. Th e movement s may be very f req uently up to
100 each minute. T her e are no symptoms o f orga nic ner vous disease and no
change s in ment ality , the tendon reflexes are increased but slightly and no
changes in th e electr ica l reaction s have been repor ted. T he disease may be
confused with hysteria or with infectiou s chorea.

Electric Chorea of Dub ini is endemic in Northern I taly, and
is found in this coun try only among immigr ants. This form begins with pain
in the neck. T he muscular contractions are mar ked and may be painf ul. In
a few days to a few months coma appea rs and death results. It is almos t
invar iably fata l withi n a few month s. In thi s form meningeal congestion is
foun d. and it is o ften associated with inflamm ator y diseases in th e lungs or
somet imes in othe r viscera .

Henoch's Chorea may be merely a subtype o f in fect iou s chorea.
It appears in in fants or ch ildr en and becomes chronic rath er than self-limited,
as is usual in th e in fect ious type. It may disappear at puberty.

Bergeron's Chorea appears in poo rly nourished an d anemic chil­
dr en. T he progress is about tha t o f Hcnoch's Chorea.

Tetanic Chorea is a peculiar form of chorea in which th e move­
ment s ar e made slowly and somew ha t st ren uous ly, as is evide nced by the
exp ression tetanic. This disease is rather rar e and is associated with ci rrhosis
o f the liver in every case so far reported.

Nodding Spasms of Infants. Th is is rarely found in th is country: A few
hours or a few day s after bir th noddin g movement s occur. Th ese disappear
du rin g sleep and do no t seem to cause th e in fant any part icular discom for t.
T hey may persist for a few month s or th ey may last until the child begins
to walk when th ey g radua lly disappea r.

Treatment. In all o f these cases th e tr eat ment must be planned towards
secur ing th e best possible circulation o f th e best possible blood through th e
ent ir e cent ra l ner vou s system. The prognosis is implied in the descr iptio n of
the disease already give n.

PARALYSIS AGITANS
(Park inson 's disease ; jerking palsy)

Paralysis agitan s is a disease of lat e m iddle life which is cha r­
acteri zed by a trem bl ing of th e mu scles, inc rease in muscul ar
tone and pr ogressive weakness.

j



Etiology . Almost noth ing is kn own of th e ca use of th e disease .
Ther e is no reason to suspec t any hered ita ry taint. The disease
is likely to occ ur af te r a fall, ha rd work . frig ht or exci te me nt . o r
a fte r th e occ ur rence of so me in fect iou s disease. Since all of these
factor s are very commo n. wh ile th e d isease it self is rath er ra re, it
is eviden t tha t th ese fact ors a lone are not sufficie nt to account for
it s etiology . Bon y lesions o f th e ce rvica l and upper th or acic
region are almost univer sally present.

Pathology . A lmos t nothing is kno wn o f th e path ology o f pa ralysis
ag ita ns. A trophy o f th e cells in the motor co rtex. g liosis in the spi na l centers.
a nd o vergrowth of neu rogl ia around the spina l ar teries have been desc ribed .
All these changes a rc found in seni lity . whether paralysi s agi tan s had been pres ­
ent o r not. Si milar con ditio ns ha ve bee n in duced in animals hy the removal o f
the parathyroid g lands, and the re is a ce rtain amo unt of evidence looking to
th e th y ro ids a nd th e par ath yroids as being conce rned in this disease.

Diagnosis. The diagn osis is mad e upon the sy mpto ms. The
disease begiii s in th e finger s , t hen ext en ds to th e muscles of th e
arms, th e neck and ot he r group s. T he incr eased ton e of the
mu scles g ives a cert ai n st iffness to a ll volunt a ry movements. Thi s
incr ease in ton e is not limited to t he t rembl ing muscle s, but
usuall y in volves pr acti call y th e entire bod y. The face a. sumes
a set mask-like expression ; a ll ordina ry movements ar e perfor med
in a st iff and awk wa rd manner ; the gait is cha rac te rist ic-the pa­
t ient finds difficulty in ge tt ing sta r te d to walking and hi s sho ulde rs
ben d forw ard. hi s a rms han g st iffly and he wa lks as if he we re
being pu shed from behind. Thi s effect is emp hasized by the fac t
t hat the change in the ce nte r of gravit y o f th e bod y mak es it
necessary for h im to walk mor e bri skl y . The gait resembles a
so rt of slow t rot.

T he ment al pr ocesse usu all y are delay ed , incr eased reaction
ti me so me ti mes is ev ide nt eve n withou t th e use of any parti cula r
test s. The si mples t ques t ion may have it s ans we r delayed for
som e seco nds or minutes. The mental ity is usu all y un aff ected,
a lth ou gh a recog nit ion of his condition usuall y ca uses him to
be more or lc s depressed. One pati ent in t he P. C. O. cli nic was
so affected in thi s way th at he committed suicide. Usually,
however. t he dep ression is much less mark ed.

Treatment. The co rrec tion of th e bon y lesion s as foun d or th e
use of movem ent s whi ch increase th e mobi lit y of t he spinal column
in a ge nera l way usu all y lessen t he t remor or caus e it to disapp ear
altog ether for so me hours. The pr ogress of th e disea se is so me ­
wh at diminish ed , ap pa re ntly , by such treatm ent. A few cas es in
the incipi ent stag e hav e been reported cured .

The affected mu scl es sho uld be kept at rest. P assive move ­
ments and massag e are so mewhat ben eficial. Cold usu ally in ­
cr eases th e st iffness and th e tremor. Ther efor e, pati ents should
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be sent to a warm climat e if possibl e. A lon g co nt inue d warm
or neutral ha th frequ ently reli eves the t rem hling for so me hours.
Rest of bod y and mind are ve ry im portan t. l\lemhers of th e fam­
ily mu st he warned agains t an y displ ay of impat ience whe n th e
pati ent is slow in answe ring ques t ions . or when he fai l to un der ­
sta nd as rca di lv as had been his cus to m.

The neck mu st receive ca reful atte nt ion. Contracted muscles
ma y int erfer e w ith ce re hra l d ra inage . o r with th e circ ula t ion or
inn er vati on of th e th yroid or pa rat hyroid g lands . Th is t reat me nt
reli eves th e mclan ch ol v tenden cies in man v ca ses. The lo wer
th oracic regi on . es pec ially th e eleven th and' t welfth tho racic vc r­
t cbr.c and rih s usu all y require co r rec tio n. No rma l condi t ion of
th e liver and kidn ey may pr event adve rse toxic influ ences up on
th e mu scles.

Prognosis. The di sease doc s not appa re n tly interfer e with th e
g-en eral health . except as th e tiffn ess may he re pon sible for so me
accident. Recov ery is not to be expected in typical, well-devel­
oped ca ses .



CHAPTER XXX IX

DISEASES OF THE PERIPHERAL NERVES

GE NERAL DISCUSSION

The sy mpto ms pr oduced by abnormal sta tes affect ing the
peripheral ner ves depend s upon th e s tr uc ture of th e ner ve trunks
and th eir ce nt ra l a nd sy mpa the tic rel ati ons. The nerve fiber s
whi ch mak e up a ner ve trunk are three in origin and fun cti on .
The mot or ner ve fibe rs a r ise from the ner ve ce lls in thc ante rior
horns of th e spina l co rd; the sc nso ry fiber s a rise from th c cell s in
thc se nso ry ga ng lia in thc int er vertebral foramina, and relat ed
cer ebral g an gli a; th e va som ot or a nd sec re tory and viscerom ot or
fiber s ari se in sy mpa t hc tic gan g lia , situa te d in various parts of the
body. The mot or a nd sc nso ry nerve fiber s (e xcept the olfac to ry )
are en closed in a fatty shea t h, ca lled th e medull ar y shea th, or
whit e subs ta nce o f Sc h wa nn; thi s is s t ruc turc lcss and it s exi st ­
en ce dep end s in so me way upon th c fun cti oning of t he nerve fiber.
Around th e medullary shea th is a ve ry delicat e membrane of con­
nect ive ti ssu e, t he neurilemma. The sy mpa the t ic fiber , whi ch
lack th e medullary shea th, arc surro unde d by th c ncuril cmma , as
ar e th e ce re bros pina l fiber s. Thcse various fiber s a rc bound int o
bundles, whi ch are loosely supported and permeat cd by connective
ti ssu es. Blood a nd lymph vessels for th e nutrition ' of th c nerve
trunks are ca rried in th c co nnec tive ti ssu es; these receive ne rve s
for th eir control. Se nso ry ner ves a lso are dist r ibute d to the nerve
trunks.

A bno rma l co nditio ns which affec t th e vasom ot or and senso ry
ner ves of th e ner ve trunks, ner vi ner vorum-may ca use severe
pain in th e ner ves th em selves, without ca us ing an y int erfer en ce
with the st ruc tures inn cr vat cd by th e ner ves affect ed (neura lg ia ) ;
irritating subs ta nces in th e circula ti ng blood may affect eit he r the'
ner ve fiber s with in th e nerve trunks (t oxic ncuriti s) ; o r may affcct
more se r ious ly th e ner vi ner vorum (tox ic neuralgia); pathog enic
bact eri a affecting th e ner ve trunk usually affe ct all its st ructure
(n euritis due to th e infecti ou s diseases) ; abnormal struct ura l rela ­
tion s, tumor s, fragm cnts of bon e, callus, gummata, etc., affect firs t
the ner vi ner vorum. ca usi ng wh at is usu ally call ed neuralgia , later,
affe ct the ultimat e fiber s, and pressure neuritis re su lt s.

It see ms fairly ev ident th at the va som ot or control of th e nerve
trunks is a fun cti on of t he spina l va som ot or ce nters in t he lateral
horns of the cord, and thus is subjec t to reflex di sturbances, as
a re other ti ssue s of the body. The neura lgi a whic h results fro m
co ld, o r from visceral di sea se, is thus exp lained. Bo ny lesion s
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may cause disturbed va ornoto r co n trol o f the nerve trunk in thi s
way; the slig h t co ngest ion may per si t a nd ultimat ely a true
neuriti s result.

It is pr obable that mu ch of th e pain ca used by visce ral di se ase
is due to neuralgia o f th e so mat ic nerves , most closely relat ed to
th e aff ect ed visce ra in th e spina l o r low er ce re bra l ce n te rs. A bno r­
mal irritability in a ny se nsory ce n ter is ap t to be referr ed in co n­
sc io us ness to th ose peri ph eral a reas most freq ue nt ly the origin of
st im ula tio n ; fo r th is reason sensations arising from visceral dis­
ease a re of te n ref er red to the skin, joi nts and mu scles, in nervated
fr om th e sa me segmen t ( refe rred o r re flex neu ra lg ia ) . H ere
aga in th e effec t of bo ny lesions may he found; the dist urbed
se n ory impulses due to the tension on the articular nerve end­
ing Illay be referred to the pe riphera l areas. The hy persensit ive­
ness associa te d with bo ny lesio n ' is of te n of this typ e.

The peripheral efTects prod uce d by neurit is a nd ne ura lgia , suc h
as parcsthesias, a nes thesias, lesion s of th e sk in, d isturban ces o f
sec re t ion a nd of th e growth o f hair, pa raly sis. mu scular hyperten ­
sio n and mu scul ar a to ny, a re undoubtedl y du e, in so me cases to
th e st ruc tu ra l in jury to th e ner ve trunk itse lf, a nd in so me cases
to th e di stu rb ed ac t ion of the sp ina l o r lo we r ce rebral nerve ce n­
ter ; th is may in tu rn he due d irect ly to the neura lg ia itself, o r,
more freq uent ly, due to the same underlying conditions which
ca use th e neura lgia.

F ro m wha t has been sai d it i. evi den t that a diseased condition
whic h is, a t firs t a neural g ia , may so affect th e ci rc u lation throu gh
th e ner ve t runk a nd perh a ps the t rophic relati on o f th e fibe rs,
th at a true neuriti s i prod uce d.

NEURALGIA
Ne uralg ia is a painful di sease o f th e ner ve trunks o r th eir

di strihution, cha rac te r ize d hy va ry ing inten sit y a nd locati on, a nd
by th e ahse nce of a ny co ns ta nt recogni zahl e ana to m ic cha nges.

Etiology. It is du e to va riations in the circulation th rough the
nerve tru nk, o r to th e presence of irr ita nt toxins in the circu lating
bloo d, acting upo n th e sensory nerve endings. The first factor
may he reflex , as in th e facia l ne ura lgia due to decayed teeth , eye
st rai n , ctc., th e sc iatica du e to recta l o r other pe lvic d isease, a nd
to th ose neuralg ias du e to bon y lesion s a nyw he re. T he second
fact or may lie du e to a u toi n toxica t ion of a ny kind , including cop rc­
mi a ; to inorg-ani c poison s, as lead, arse nic , or mer cury, or to
o rga nic poi son s taken as dru gs or with f("lCls, as alco ho l, tob acco.
tea , co ffee , or meat used excessive ly. Ceu cr all y . poor nutri tion
causes neuralgia , both from th e lack of c fficicut circ u la t ion, and
from th e product s o f met ab oli sm, whi ch are usu all y ret ain ed more
o r less ex te ns ive ly in s ta rva t ion, E arl y stages of pressure neu riti s
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are of te n wr on gly diagnosed a neuralgia. A ny cau e o f neuralgia,
per sist ing, may ultimately cau se a st ruc t ura l cha nge in thc nerve
tru nk, of ten inflammat or y , and thus terminate in a true neuritis.

Diagnosis. The sympto ms are fairly pathognom onic. The at­
ta cks begin as pare th esias whi ch bec ome sharply pain ful; se n­
sa tions of heat. co ld, boring, cutt ing , grinding, pri cking, s tabbing ,
a re va rious ly described . Twitching s. like th ose pr oduced by ele c­
tri city, are frequ ent . Mu scul ar contracti on s, most pr on ounced in
the deep spina l layer s of th e scg ment of orig in of thc aff ect ed
nerve, ar e con st ant. Va som ot or changes-pall or or flushing'
- of the area o f distribution of th e a ffecte d nerve mav occ ur.
Trophic disorders ma y include dermatiti s and eczem at ou s eruption.
urti caria, and others less frequ ently .

N euralgia may be co nfused with neuritis; di sea ses of thc spinal
cord, es pec ia lly myclit is and tabes ; mcningiti s, rheumat ism ; and
disea e of the brain ,

Treatment. The t rea tment includes th e recog nit ion and removal
of th e ca use in eac h ind ividu al. I n any case t he pa in itself
initi ates re flex contraction of the muscles innervated by thc same
spinal seg ment or med ullary cente r, These mu scular contract ion s
te nd to cau se slig ht co ngest ion of the nerve trunk and to increase
the ncuralgic pain ; thc relief of th ese mu scul ar co nt rac t ions, and
of whatever st ruc tura l perver sion s th ese may ha ve cau sed, is an
imp ortant fact or in thc treatment o f any case of ncuralgia how ever
produced . Ncuralg ia is a lmos t always associated with poor nu tri­
tion; th ough th e pati ent may be obese.

Prognosis. With suc h modifi cation s in the diet and hygiene
as may be indi cat ed in each case a nd the relief of structural per­
ver sion s nearly any ca se of neural gia wi ll di sappear. Tho e ca ses
du e to pr essure, by tumor s, broken bone , scar ti ssue, usually
require surg ical rclief ; in the ca se of the callus around a broken
bon e. it may he necessary to use merely pa'lliative mea urcs until
th e bone is heal ed, wh en the pain disappears : or per i t s until
sur g ica l relief is compell ed . In suc h cases, ma ssage, hot and cold
applica tions ma y give rcl icf.

F acial Neural gia. (Tic doloreaux, frontal ncuralgia.) N eu­
ralgia ofte n affects some of the branches of the fifth c ra nia l nerve,
with perhap s greater su ffcring than in any othe r location. The
pain is often of a twitching nature, superimposed upon a dull,
un endurable aching.

L esion s of th c uppcr cervica l and uppcr th oracic vcrt ebrrc, and
of thc mandible. ar c imp ortant factors in eti olog y and in treat­
mcnt. Di sea ses of th e tccth, esp cci.rlly at the roots, antrum
di sease; na sa l polyp s; midd le car disease; and probably eye -strain,
a re the most frequent cau se of the mild er form s; these usually
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yi eld to th e treatment alread y m ent ion ed. Occasiona lly th e neu­
ral gia is du e to a degen er ati ve process occ urring in th e Gasseri on
gan gli on , which in turn may be th e result of a sy philitic pa chymen­
ingi t is, or of a rte rioscle ros is , and reli ef is sec ured w it h g reat di ffi­
culty. A lower ing of th e blood pres ure (see arteriosclero is) may
afford rel ief in so me cases. Su rgica l extirpation of the ganglion i a
ser ious operat ion, but may be in evitable. Destruct ion of th e
affec te d ner ve trunk- except th e op ht ha lmic - may be sec ure d by
in jecti on s of alcoho l int o t he ner ve itself. S urgery is only to be
recommended after ot her mean s fa il, and t he pain remains un eu ­
durab ly severe. Sometimes it recur after surgery. Not ra re ly
nothing gives relief unt il the death of the patient.

Occipital Neuralgia is usu a11y du e to carry ing heavy load s
upon th e head or shoulder, or to falls ~ it is practica lly al ways
associa ted with Ie ions of the occiput, atlas or axis. Rarely po n­
dyl it is i fou nd as high as this area. I n most cases, correction of
the Ie ion as found gives speedy relief; the pain may recur when
th e lesion s rec ur, but persist en t t reatment s ho uld result in per ­
man ent re lief. I f t he con di tions pe rsist, th e hair may fa ll o r turn
gray upon the affected side.

Intercostal Neural gia m ay affect one or more of the in t ercost al
ner ves. It may he difficult to distinguis h between this disease an d
pl euri sy, cspccially w he n th e pl eu r it ic adhesio ns fo11ow the nerve
distribution . The lesion s of tb e ribs and th e re la te d vc rt cb rre a re
usu all y easily found. easily corrected, and the relief of the pain is
usu all y immediate.

Mastodynia is neuralgi a of th e breast ; it is o fte n associa te d
with sligh t ede ma, o fte n locali zed. Th is a ro uses fear o f mal ig­
nan cy ; which incr eases th e pa in and tenderness. Vomi t ing may
be associated wi th t he paroxy ms. The scar lef t fro m an old
ma st it is may add to the difficulty in diagno is . T he condition is
usu a11 y associa te d w ith rib o r clavicu la r lesion s; th e co r rec t ion of
th ese relieves th e pain ; thi s and th e ex pla na t ion, reli eve th e fears
of th e pat ient .

Cervico-braehial Neuralgia m ay affect any of th e bran ch es of
th e ce rvica l o r t he brachia l plex u scs, \ \ ' hen the pai n is bilate ra l,
th e trou ble may be due to spina l cord disca e, o r d isease of th e
ver tc brrc. N cura lg ia du e to bon y lesion s o f th e vc rtcbr:c usually
affec ts one an n more tha n th e other; rare ly, these may a lso be
bila te ra l. Le ions of the lower cervical o r u pper th o racic ve rtebrre
ma y be responsible; usu all y rib and clavicle lesion s are as ociated
w ith th ese. Contraction of t he sca leni may raise th e r ibs, so t ha t
direct pressu re is exe rted upon th e brachi al pl exu s. T he clav icles
mav be too low ; an te rior curve of th e ncck-s-t'ewc-n cck. ' " bicvc le
neck"-w ith ten sion s upon the a nte rior ce rvica l mu c1e group,
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may also exert direct pr e sure up on nerve plexuses. Surgical
cases incl ude tumor s. ca rs. and callu ses. The tr eatment is indi ­
ca ted in th e et iology.

Sciat ica (Neuralg ia of the sc iat ic nerve) is a very severe form,
and may be con fuse d with spina l co rd disea se. tumor s of the cauda
eq uina, th e pain of tab es and neuritis. It may be du e to pressure,
as in childb ir th, or long sitt ing in an awkward position; or to
seve re cons t ipa t ion; or to trauma , in addition to th e usual cau ses
of neuralgi a. L esion s of th e innominat es or of th e fourth and
fifth lumbar vc rtc hrre, o r th e coccyx are con st antly present. Ova­
rian disease, hip disease, pelvic di sea ses of variou s kind s. may
cau se a reflex pa in. with mu scul ar contrac t ion. The treatment is
th at o f th e ca usa t ive fact or s; re st, w ith th e leg wrapped in cotton,
g ives relief ; th e leg sho uld he very gently st re tc hed and rot ated,
avoid ing undue pain in th e manipulati on . The manipulation of
the ti ssue s around Poupart's ligament , as well as those a round t he
sciat ic not ch and along t he co urs e of the nerve, facilitate better
circula tion and pr om ote recovery . T he relief wi ll not be apt to
be perman ent unti l t he bon y lesions mentioned have bee n correcte d.

Co ccy go dynia , neura lgia of th e coccygea l nerves. is most fre­
qu ently found in women. I t may occ ur in eit her sex as the result
of tr aum a or of ana l di seases. In men it is ca use d hy sto ne, or by
pr ost ati c di sea se ; in wom en, by ova rian or uterin e disease. The
coccyx is ofte n dislocat ed ; in recent injuries it may he eas ily
replaced , working with a fing er in th e rectum and a thumb on the
outsi de . over th e coccyx; so mc t im cs old cases are ea ily co rrec te d ;
mor e ofte n th e treatment mu st be repeat ed for so me weeks, until
th e ti ssu es eithe r becom e sufficiently rela xed to ad apt th em selves
to th e abno rma l sta te. o r bett er. until the bon e rem ain fixed in it s
normal posit ion. If th e joint i flexible. with normal ton e of the
surro und ing ti ssu es. th e fact of it s malp ositi on is of co mpara t ive ly
sma ll importan ce. The pelvic lesion s sho uld receive prop er treat­
ment . an d th e u ual ordina ry ys tc mic treatment for neuralgia is
ind icat ed in mo t cases,

Visceral Neuralgia , lumbo-abdorninal neuralgia. fem oral , obt u­
rat or and ge nito -crural neuralgias. affe ct the nerves mention ed; the
exa mi nat ion of eac h pati ent rev eal s th e spec ific cause's in eac h
case. and indi cat es th e tr eatment. These neuralgias are rare, and
are of te n assoc ia ted with ot he r di sea ses.

NEURITIS
Infl amm ati on of a ner ve trunk, however produced, is ca lled

neuri ti s. \ Vhen th e inflamm ati on is limit ed to a sing le nerve trunk
it is ca lled " loca l" ; whe n man y nerves , or all th e nerv es, ar e



in volved the condition is called "polyneuriti s" or " mult iple neu­
ri t is."

Pathology. The inflamm atory proce ss may chie fly involve the con­
necti ve t issue cove rings of the nerve trunks; "inter st itial neuriti s," or it may
affec t chiefly th e axis cylinders, "parenchymatous neuriti s," Th e cha nges in the
nerve fiber, in eith er case, may resembl e those o f Wallerian degenerat ion, or of
simple atrophy, or of fatty degeneration .

Etiology. Loca l neu rit is is usually due to local ca u es- chill­
ing or trau ma ; lesion s associated with ar te r iosclc ros is; ex te ns ion
of inflammation fro m neighboring disea ed ti ssue s ; sept ic foci , bony
lesion s, and any disturban ces of th c circ ulat ion of th e ner ve
trunks. l\Iultiple neuriti s ha s usually so me poi on as it s cau se;
alcohol, Icad, ar enic or mercury, ex t r ins ic poison s, or th e toxic
effects of ot her di sease, as typhoid, sy philis, mal aria , influ en za ,
beri-beri-and many others, or the poison s ari sin g from disturb­
ances of metabolism, as in diabetes, gout, pre gnancy , arterioscle­
rosis, pernicious and severe secondary anemias, and th c cac hex ias
gene ra lly. " Idiopathic neu ri ti s" is th at in which no cau se of the
trou ble ca n be found; such cases ar e not rare.

Alcoholic Neuritis is usually multi ple, and is assoc iated with
more or less pr ofound mental disturban ces. O the r sy mpto ms of
chronic al coholi sm are usu all y present. (q. v.) \ Vhc n th e mental
deterior at ion includes delirium or hallucination s, with progressive
dementia, the condition is call ed "Kor akows psychosis" or "syn­
drome."

Ar enic neuritis is not usually as oc iate d with mental cha nges.
W orkers in rubber and silk manufacturer s may suffer from

neurit is due to ca rbon di sulphide. Frontal head ache and g iddi­
ness , with the sy mpto ms of a mu ltiple neuriti s, sho uld lead to
change of occupation.

Saturn inc , or lead, neuriti s, affe ct s chiefly the muscles, and has
littl e or no pa in . "Wrist drop" and "foot drop" arc alm ost pathog­
nomonic ; th e "blue line" upon th e gums, "lead colic," so met imes
deli rium, " lead encepha lopathy," and rarely optic neurit is, may be
as sociated with the neuriti .

Beri-beri is a specific neuritis (see acute infecti ou s disease ).
Senile neuriti s occurs in old age, and is pr obably due to arterio­

scle ros is.

Diagnosis. The symptom s of neuritis include mot or, senso ry
and trophic phenomena. Pain varies ; it may be very sev ere, espe­
cially is thi s true in loca l neuriti s. The nerve is sc ns it ive to pr es­
sure, usuall y along its entire cour se. Its area of distribution is
hyp er sensi t ive, and th e t issues around th e ve rtebras of th e seg ment
of or igin of th e ner ve t run k arc hy pcrscn sit ive ; thi s is true whethe r
any bony lesion is present or not. Tacti le se nsat ion may be
lowered, whi le th e hypersensit iveness to pain and to temperature
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changes becomes ex tre me ly exaggera te d. A nes thesia and an al­
gesia may follow, or may be pre ent fro m th e begi nning of the dis­
orde r. l\lot or disturban ces include conv ulsive movements and
twitch ing , whi ch may or may not occasion pai n; paralysis may
follow th e conv uls ions, or may be pr e ent fro m th e begin ning of
th e di orde r. Troph ic cha nges include a pecu lia r shining appear­
ance of th e skin, whic h is us ually reddened; thickening of the
nail s , and dr opping or whiteni ng of th e hair , or rar ely a n ove r­
g row th of coarse hair may be found in the area o f distribut ion of
th e affec te d ner ves, Vasomotor changes incl ude variab le pall or
and redd eni ngs, and so meti mes edema.

Treatment. The treatment depends absolu te ly upon th e etio­
logi cal factor s pr esent in eac h case, plus suc h pa lliat ive measures
as may give relief. In pain ful case, the affected area sho uld be
well pr ot ect ed from temper ature cha nges, usu ally by wra pping in
wa rm cotton wool , and by comp lete rest. Local neuriti s mu st
always be treated with complete rest of th e affec te d part , if pos­
sib le. Very gentle manipulations or non e are to be gi ven ; ma ssage
is to be omitted during th e painful stages of any neuritis, It is
best to postpone correc t ion of lesions closely related to th e affec te d
areas until after th e acute pain has disa ppeared . Jut abso lute rest
and protecti on is th e best th ing during th e ac ute s tage of neuritis.

After th e acute stage has subs ided, an d ill th ose ca es in which
th e 'pain is no t severe, t he course of th e nerve t runk fro m the
peri ph ery to th e spina l orig in sho uld be invest igat ed , and all s truc­
tural pervers ion correc te d as gently as possible. Correct ion s of
bony lesion s mu st be made in such a man ner as to avoid irrita tion
to the se n ory ner ves, rarely it may be necessary to postpone cor­
rective work un t il th e pa in has disappeared complete ly. The cor­
recti ons should th en be made, in or de r to prevent lat er attacks.
Com plet e rest of th e affec te d limbs is important duri ng th e entire
course of th e disease .

The mot or cha nges require especial care. Duri ng th e con­
vul sive stage th e affec te d pa rts a re to be kept quie t, and eve ry
sensory irritati on of th e ent ire body avo ided. T he affec te d mu scles
should be well pro tec te d from chill, usu ally by wrappings and
cotton wool; th ese sho uld ex te nd well beyond th e affec te d ar eas.
When par alysis is present, dur ing th e acu te stage th ere mu st be
abso lute re st. \Vith the subs idence of the sy mpto ms of acute
inflammati on, pa ssiv e movements, then acti ve movements and
ma ssage should be begun. The mu scles are weakened, and over­
work is to be avoided. The patient ma y be able to perform move­
ments while he is in a warm or neutral bath, which would be
imp ossible out of the water; this is an excellent exercise.



NEURITIS 431

Trophi c di sorders may lead to bed so res; th e e are avoide d by
th e usu al good nursing a nd bath . A wa te r or air bed is useful in
sever e cases .

N euriti s which is du e to a rte rio cle ros is sho uld receive treat­
ment for that co ndit ion ( see a r te riosclerosis) . Spec ial a ttentio n
sho uld be g ive n to a ny po sible sep t ic focu s. Whatever poison is
act ive sho uld be rem o ved as speedi ly a possible; alcoho lics may
ha ve to be brou ght rather g ra dua lly to abst ine nce; ot he r poi son s
a re to be rem ov ed a t o nce, a nd eve n alcoho l ca n so me t imes be
sudde nly top ped. Occ upa t iona l ca u es mu st be met by ch an ge
of occ upa tio n. Elimi nat ion of poison s is facilitat ed by th orou gh
co rrec t ion of th e les io ns a nd th e reflex rig idit ies u su ally present;
esp ecially in the lo wer th oracic a nd dorso-lumbar region . Bat hs ,
ene mas , spec ial exercises, a re so me t imes indicat ed, according to
in dividu al need s.

T he foll owing treatm ent is illust ra t ive :
"A s the ge ne ral system was mu ch run down T ad vised th e use o f a nutriti ous

d iet . includ ing raw eggs and m ilk and a liberal a llo wance o f open a ir. The
spec ific tr ea tm ent consis ted in, first relaxin g th e co nt racte d ce rv ica l mu scles fo l­
lowed by ge ntly st retc hing th e sho ulde r mu scl es and th ose o f a rm and for ea rm
and the liga men ts o f th e sho ulde r and elbow joi nts , This was preceded by dee p
inhi bition a ll a long th e root s and tr unks o f t he affected nerv es, th us permitt ing
deepe r adj us tive work . Th e ner ves wer e ge ntly stretched wh er ever possible,
The sub luxatcd cervical vertebr a: we re ad jus ted during th e seco nd month o f
t rea tm ent. The upp er r ibs were adj us tcd .t'< W . e. Keene ,

Prognosis. I n fa vora ble cases, th e recovery may be co m ple te .
\\'hen th e nerves ha ve been se r ious ly dam aged , so me a nes thesias
o r par al yse may rem a in pcrrnanc nt ly . The death of th e ax is
cy linders may lead to a t ro phy o r dcg cn eration of th e nerve ce lls
of t he a nte riur hurn of th e curd and th e se nsory ga nglia; lat er ill
e ffec t may foll o w fr om the e cha nges. \ \'h en th e inflamma tory
cha nges affec t th e mu scles o f respir a tion , deat h may occ ur fro m
asphyx ia. In th e infect iou cases, death may occ ur fro m heart
fai lure, throm bo is, o r ex ha us tio n.

Prophylaxis. The u se of a rse n ic a nd mer cury in th e treat­
ment of d iseases is mu ch lc- s freq uen t th an fo rme rly; a lco ho lis m is
decreasing ; mod ern kn o wled ge o f ner ve urgery prevents many
traum ati c cases; th e use o f poi son o us subs ta nces in th e t rad es is
bein g co ns ta nt ly more closely supe rv ise d a nd co n tro lle d by la w ;
all o f these fact ors sho uld lead to g rea t di min ution of th e nu mber
of cases o f neu rit is.

NEUROMATA

'erv e t umors arc rar e ; t hey CaU c var yin g degre es o f pai n and incon­
venience.

Amputation Neuromata ( stump neu romat a ) follow amput ati on o f a limb,
o r sect ion o f a ner ve. The ner ve fiber s g row out into the tissu es, a nd o ft en
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form bulbou s masses, o r coiled fibers , They ar e usually avoided by modern
meth od s o f amputati on; the treatment consists o f surgical eXCISIon ,

N erve-Trunk N euromata ar e tum or s upon th e nerves ; they may be true
o r false, and may be ex tremely num er ou s. They may occas ion no symptoms,
o r may be pain ful. Th e only tr eat ment is surgica l ; and that is not o fte n satis­
factory , on account of th e number of the tum ors.

True Neuromata include nerv e fiber s, rarely nerve cell s, with connective
tis sues for suppo rt, as in normal nervou s tissues.

False Neuromata are connect ive ti ssue tum ors growing upon nerve trunks.

REGENERATION OF NERVE FIBERS
\\'h en a nerve trunk has been cut , o r its con tinuity se vered in any way, th e

fiber s degenerate peripherally to th eir endings, and cen tra lly for one or severa l
nod es. Th e fiber s and the ner ve cells o f or ig in undergo cer ta in changes , but
do not necessaril y die. I f the cut end s ar c br ought together , o r if the pre ssure
be remo ved, or other causes o f injury be remov ed, regeneration may occ ur.
This mean s th at th e ends o f the ner ve fiber-s abo ve the degenerative pro cesses
begin to send out fibril s, which ultimately g ro w into the peripheral rem nant
o f the nerve trunk, and reach the o rig inal field o f di str ibuti on. Fun ction is
thus res tored with varying degr ees o f completeness.

In surgica l ca ses, the nerv e ends sho uld be su tu red. Regeneration begi ns
within a fell' day s, and th e fiber s gro w at an aver age rat e o f about one millimeter
each day-this is subject to g reat variation. In cases in whic h the ne rve is
injured by pres sur e, as by tum or s, exost oses, and o ther st ructur a l fact or s, the
removal of the pre ssure may be followed by regener at ion only slowly, if a t a ll,
and regeneration is less complete than in surgical cases.

Regeneration may be facilit at ed by co rr ec t treatment. Th e field of distri­
buti on o f the inju red nerve trunk mu st be kept in normal condition by bathing,
mas sage , and sometimes by electrical stimulation o f th e mu scles left with ou t
th e normal nerve stimulatio n. Volit ional attempts to move the paralyzed mu s­
cles seems to exe rt a helpful influen ce upon the motor nerve cells .



CHAPTER X L

DISEASES O F THE CRAN IA L N E RVE S

T he Olfactory Nerves are peculi ar in having no medulla ry
shea ths . 'I' Iiev a re not often d iseased. Infl amm ations of th e nasal
membran es may dest roy th e olfac tory ner ve endi ngs, in which case
olfac to ry ane th esia or a nos mia result - 10 s of th e se n e of smell.
Injury to th e ner ve trun ks or th e olfactory bulbs or t ract may
be due to frac tures of th e skull, brain tumors, or meningitis.
Anosmia results from ab no rma l dr yn e s o f th e nasal membran es,
as in ea rly ac ute rhini ti s, or in disease of th e nasal br an ch es of
th e fifth cr ani a l ner ve.

H ypero smi a, olfac to ry hy peresthesia , may be present in hyst e­
ria or insanity , or as a co nge nita l peculi ari ty . Delicacy of smell
co mpa rable to tha t of wi ld anima ls or dogs may be present occ a- .
siona lly in such indi vidu als. Par o mia is often du e to partial loss
of sme ll; occasionally as a hysterical sy mp to m it may be pr o­
nounced. O lfac to ry hall ucin ati on s are o fte n pr esent as epilept ic
aurre ; t hey may be pre ent in in anity and in hy teri a.

In test ing for olfac to ry va riations, it is neces ary to employ
odo rous subs ta nces whi ch do not affec t th e commo n se nsat ions;
ammo nia, sme lling sa lts, pepper, act upon the fift h nerve and are
useless. Aroma tic oi ls a re most useful for suc h te ts. It is neces­
sa ry to avoid too g rea t st imulat ion with t hes e, and ve ry sma ll
qu antiti es gi ve most accurat e results.

Treatment of th e olfac to ry ner ve disturban ces is usu ally ver y
un sat is factory . H yst eria which shows olfac to ry sy mpto ms is
usu ally obs t ina te. (q. v) . Nasal diseases may be treat ed ; th is may
rel ieve the olfac to ry disturbance to a ce rtai n ex tent. The tem­
porar y loss of sme ll du e to ac ute rhiniti s di sappear s complete ly, in
most cases. In all othe r olfac to ry disturban ces th e prognos is is
bad for recover y . Fortuna tely, olfactory se nsatio ns a rc not essen­
ti al to life or to comfo rta ble living.

The Optic Nerves . No rma l vision depend upon th e acti vit y
o f man y nerves-the retina and th e opt ic ner ves ; th e sy mpa the t ic
ner ves whi ch co nt ro l th e circulat ion, nutrition, and th e action of
th e intrinsic eve mu scles ; and th e mot or nerves which control
th e ex t r ins ic mu scles. Th e ac t ivit ies of severa l brai n centers are
also esse nt ial to normal vision.

T he Retina is subjec t to di sturban ces of seve ral types.

Toxic Amblyopia is most often du e to tobacco or alc ohol; less
oft en to lead or othe r poisoning. Cent ra l sco toma, espec ially
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aff ecting the red-green fiber s, is usu all y th e firs t sy mp to m; thi s is
followed by progressive loss of vision. T he dis t urbance may be a
ret ro-bulbar neurit is.

Hemeralopia (day blindness) is charac te rized hy inabi lit y to
see clearl y in a bright lig ht , but vision is ve ry clear in dim light.
I t may be du e to ab no rma l dil at ion of th e pup il ; to a lbi nism, ca t­
a ract o r it may not be possible to find th e ca u e after ca re ful
ex aminati on .

Nyctalopia (night blindness) is most of te n due to syphilit ic
ret init is ; less ofte n to abno rma l co ns t ric t ion of th e pupi ls, and to
retinal fati gue. I n thi s disturbance vision is practically normal in
a bright ligh t, bu t fai ls complete ly in dim lig ht.

Retinitis is charact eri zed by progressive fa ilure in vision, and
it s diagn osi s is based upon th e ret inal exami na tio n ; thi s shows
th e di sease before th e vis ion is affec ted, and should be mad e as a
rout ine procedure in cases in whi ch th e conditio n is sus pec te d.
A lbuminuri c retiniti s may be the first sy mp to m of ch ro nic int er ­
st it ial neph riti s ; it may occur in any neph riti s.. The retina shares
and so me t imes preced es ede ma of othe r parts of th e body. Retinal
hem orrhages are fre quent and may be serious .

Syphilitic Retinitis is usu all y assoc iate d wit h cho ro id it is ; it
occ urs lat e in th e disease. There are whiti sh or opalesce nt pat ch es
up on t he retina.

Detachment of the Retina is present in wa st ing disea ses ; it is
du e to dimini shed intra-ocu lar pressure or to exud at es back of the
ret ina. H eavy fa lls, blows up on th e head , and sudden ly pr oduced
cer vical lesions are ca usa t ive .

Pigmentary Retinit is is ch ro nic, usu all y a ttacks young adult s
with her editar y syp hilis o r so me wasti ng disease; it is associated
with progre ssiv ely incr easing pigmentary deposits up on th e reti na,
wi t h gradual loss of vision to blindness.

Retinal Hemorrhages occur in man y syste mic diseases; nephri­
tis , leuk em ia, purpura; sc urvy; pern iciou s anemia; arter iosclerosi ;
u nder co ndit ions associa ted wi t h high blood pr essure. during par ­
turition or mu scul ar st rain: it is recogni zed by th e retinal exa m­
inati on . The blood mav he abso rbed and vision restored, or til t'
inj ury may be perman ent.

Choked Disk (pa pillede ma) is a condit ion III whi ch swelling
or edema of th e po rt ion of th e retina occ up ied by the Op t ic ner ve
in t ran sit cau ses it to pro jec t for ward. I t i recognized by th e
retinal exa mina t ion, and is present in nephritis and in all co ndi­
t io us associa te d with increased intracr ani al pre s ure. I t is a n
im portant factor in the diagn osis of br ain tumor and certain othe r
di seases,
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Optic Ne urit is is du e to th e cau ses of neuritis else whe re (q. v.)
especially to syphilis , alc oh oli m, and nephriti ; mild cases may be
due to refractive errors. If the pr ocess continue , optic nerve
atrophy results. The treatment is indi cated by th e et iology. Vi s­
ion may not be ch anged at fir t; th e diagn o is ca n u ually be
made by the retinal examinati on. Pain i not present.

Optic Ner ve Atro ph y occurs in multi ple scle rosis, and in the
parasyphi litic di eases, tabes dor sali s, par eti c dementia a nd tabo­
paralysis; it may be the first sy mpto m obse rved in th ese di seases.
It may result from opt ic neuriti s , may be her editar y , and is pr esent
in am aurotic famil y idiocy . It is ch aract eri zed by va ria t ions in
the color sense, foll owed by g radua l loss of vision to blindness.

Destructive Lesion of either opt ic nerve cau es blindn ess in the
corresp onding eye, with alm ost tot al loss o f light-r eflex in th at
eye. Inflammatory condition s of either ey e may affec t th e o the r
eye; for thi s reason surgi cal rem oval of an injured eye is ofte n
req uired in order to pre serve the normal eye from injury .

The Optic Chiasm is injured by tumor s of th e pituitary bod y or
by ba al meningiti s. The decu ssating fiber s are chi efly a ffected,
in most ca ses, and th e result is blindness of th e na a l hal ves of
both retinre : so th at the pati ent see ms to be looking forward into
a tunnel. The ma cula ret ain s it s vi ion, and it s field occ npies
part of the outermost limit of vision , in both eyes.

The Optic Tracts a re al so affected by tumor s and ba al mcnin­
iti s ; lesion s anteri or to th e quad rigcmina usuall y affec t th e mot or
ner ve of the eye ba ll and so me times o the r cra nia l nerves ; a ray
of light thrown up on the blind half of th e retin a in suc h cases
may initiat e pupillary co ntrac t ion. This reacti on is not a lways
pr esent. Lesion of eithe r op t ic t ract ca use bl indn ess up on the
sa me ide in bo th rctinrc-c-bilat cr al hom on y mou s hemi an op sia.

Th e V isual Cortex- i. e., th e region of t he cuneus and th e ca l­
ca rine fissure-may be injured by blows, fragme nt of skull o r
os teoma ta : thi ck enings of th e dura , how ever produ ced ; tumors o f
va r ious ki nd s, hem orrhage, o r so fte ning. \ "hen one s ide is
destroyed, bil at er al hom on ym ou s hemi an opsia is produced; when
both sides are dest roy ed, blindness may re ult, o r th e macul a may
escap e, leaving fairly goo d vision for di rect fixati on . \\Then the
neighboring cortical ti ssue is tie tr oycd, mem or y for th e sig nif­
ican ce of things seen may be lust ; suc h a patient ees fairl y clea rly ,
but without understanding ; he cannot re ad, nor recogni ze per son s;
the condition is ca lled "mind blindness." \Vhen an irr itat ive lesion,
as a throbbing aneurysm , aff ect s th e cuneu s or calcarine fissure,
flickering lig hts, vague vi sua l ensa t ion s of severa l kind s, a re pr es­
ent; wh en the neighboring or overflow areas a re so affecte d. mem­
ories app ear as vi ion s, and variou s vi sion s of an gels, dead fri ends,
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etc. , may be descr ibed very clearl y a nd in great det ail. Suc h occ ur­
rences are not rare in old per sons, a nd in ea rly cerebral degen­
erat ions.

T he motor nerves of the eyeball include bo th so ma t ic a nd vi s­
ce romoto r fibe rs . The visceromoto r fibe rs inclu de th ose w hich
govern th e blood vessels , th e pu pils, th e len s, a nd th e non striat ed
fibers o f th e levat or pa lpebra: and th e capsu le o f T enon . T he cen­
ters of th e th ird nerve send fiber s which t erminat e in the cilia ry
ganglio n (sy mpa t hetic), a nd th ese innervat e th e circ u la r fiber s o f
th e iri s a nd th e ciliarv m uscl e. From thi s a nd relat ed center s,
fibers pa ss to th e region of the upper th oracic sp ina l segmc nts ;
fiber s fr om th e gray m at t er o f t hat a rea pass to t he s upe rio r
ce rv ica l sy mpat he t ic ganglion, w he nce th e gray fibc rs pass to th e
radi ating mu scl e fiber s o f th e ir is, to th e cap sule o f T en on, the
non stri at ed fibers o f th e levat or palpebrre, a nd th e blood ve se ls
of th e orb it . The fiber s whi ch rea ch the eye by wa y of the upper
th oracic spina l segme nts m ay be aff ected by Ie ion s o f th e upper
th oracic ver tebr.c, a nd indirectl y by lesion s of th e ce rvica l vc r te ­
brre. Thus, fun cti onal di sorder s o f circulati on of th e co njunc t iva:
and the eyeba ll ; pt osis, un equal and irregular pupil s, may be
caused ; th ese may lead to later and more se r ious di sturban ces o f
th e orb ita l ti ssu es. Correcti on of th e lesion s as found is th e on ly
treatment required at an ea rly t im e, but if th e di sturban ce has
been ac t ive for month s or ye a rs , th e ti ssu e cha nges m ay be so
mark ed th at con sid er a bl e time, a nd perhaps o the r treatment, are
necessar y .

Di sease o f th e nerve centers o r o f th e m en ing es al on g whi ch the
ner ves pass m ay ca us e d istu rbed fun cti on of th e ner ves, eit he r
irritative or destructive, as the case ma y be.

Iridoplegia is pa ra lysis o f th e mu scles o f t he iri s ; seve ra l forms
are described.

Myosis. o r contracti on of th e pu pil, m ay be produ ced hy a n
irritat ive lesion a ffec t ing th e third nerve fibe rs, or by paraly sis
o f th e sy mpa the t ic fiber s fr om the upp er th oracic segme nts . I t is
present in locom ot or at ax ia ; so me ti mes in tabo-pa raly sis a nd
pareti c dementia . In th ese cases it m ay affec t th e pupi ls un equ all y .
Tumors, etc., p ress ing upon th e ce rv ica l sy mpa t he tic ga ng lion o r
th e ce rvica l sy m pa t he t ic co rd m ay produce un equ al pupils. In
any case, th e fiber s in eithe r pu pil m ay be un equ all y co nt rac te d, so
th at a "com ma pup il" or " Ic line pu pil" is p roduced.

Mydriasis, o r dil at ati on of the pupil, ma y ar ise from irritative
lesion of th e sy mpathe t ics o r fro m paraly sis o f th e third nerve
fiber s or visce ro mo to r center of th e third nerve. Lesion s o f th e
upp er th oracic vertebrre are mo st often foll owed by sligh t mydri­
asis ; this may be un equal.
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Cyclo plegia is paraly is of the ciliary mu scle; vision is un­
changed for distant, but accommoda t ion for near objec ts is lost.

Accommo dation Iridoplegia is charact eri zed by ab sen ce of the
contracti on of the pupils on near vision. The pupil s may co ntrac t
wh en th e lid ar e closed, or uch moti on is a tt empted. It is mo t
often found in par etic dem entia.

Ophthalmoplegia Interna is ch ar acteri zed by loss of the pupil­
lar y reflexes , both for light and for di tan ce.

Argyll-Robertson Pupil is one in wh ich the pupil s ch an ge nor­
mally to distance variation s, but not to light, "light reflex irido­
plegia."

The so ma tic motor ner ves are di tributed to th e ext rins ic eye
mu scles. The e may be irrit at ed and thus spas m is pr oduced; or
de stroyed, when paraly sis follow s. Functi on al vari ati on s may
occur al so ; usually eithe r twitchings of the mu scles or weakness
of one or more of the ey e mu scl es is pr oduced.

Lesion s of th e extrinsic mot or nerv es occur as th e result of
sy philit ic or alc oholic meningiti s, brain tumors, fra cture of the
base of th e skull , a ,HI in othe r less well recognized co ndit ions. The
sixt h nerv e has th e longer cour e upon the meninges, and is most
often affect ed.

These nerv es innervate special mu scl es-the sixth, the abdu­
cens; the fourth, the superior oblique; the third , all the othe rs­
but the nuclei of the e are so intimately related, especially in the
cont ro l of antagoni stic mu scles, and in so many cases fiber s ari sing
in one nucl eu s are distributed with the fiber s of an other nerve, of
the sa me or of oppos ite sides, that th e special sy mpto ms observed
do not always indi cate th e exac t ana to mica l lesion s.

Ny stagmus is a rapid moti on of the eyeballs, due to alternating
co ntrac t ions of mu scle oppo nents . I t is rar ely a co nge nital neu­
ro is; and is a sy mpto m in Friedrich 's at axia, insul ar scleros is ,
1\1 enicre's disea se , meningiti s, and ot he r di seases of incoordination.
I t ma y appea r t emporarily on voluntar y movement in eyes with a
wea ke ned or partially paralyzed mu cle . It is usually present in
albinism.

Strabismus occurs when the weakness of any mu scle prevents
correspondence of the axes. The de viation of th e par alyzed eye
is called th e "primary de viation " ; when this eye is fixed , the nor­
mal eye suffers from ov era cti on of the corresponding mu scle; this
is termed " secondary deviati on ." It does not occur in st ra bismus
due to spas m, and it s pr esence indi cates paralysis.

Ocular Ve rtigo is du e to the effect pr odu ced in con sciou sne ss
by imp erfect vision, whereby the objects appear farth er away t han
normal, on account of the increased effort required for fixation in
partially paraly zed eye s; the incongruou sn ess between th e eye
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efforts and the information of othe r se nses g ives a peculiar and
dist ressing sense of di zziness.

Diplopia, o r double vision, may re sult from st rabismus . It
occ urs also as a neuro is, and in wasting disea es .

T he Fifth, Trigeminal, or Trifacial, nerv e has such a wid e area of
nucl ei of orig in and insertion , and it s fiber s so intricately int erlace
with th e fibers of ot he r ner ves , th at it is difficult to de cide, in an y
give n pa tie nt, whether th e fifth ne rve alo ne is invol ved or wh ether
othe r ner ves al so are involved . Its br oad and long nuclear
relati on s rend er it ver y im pr ob abl e th at a nucl ear di sease affecting
th e fifth ner ve does not a lso affec t ot he r ner ves. The ner ve trunk
may be va rious ly di sea ed, ra re ly as a who le, but frequently as one
of it s br an ch es. (See neuralgi a.)

Sen sor y disturban ces of th e fifth ner ve ar e vari ed . Irritative
lesion s ca use va rio us neuralgi c pai ns and par esthesia in th e area
of distri bution . Ab normalities of tast e va ry in individ ua ls, appa r­
ently . Parageusia s are recorded in irritati ve fifth ner ve lesion s; in
other ca ses wit h ap parently identi cal patholog y, the sens e of ta ste
remain s una ffect ed.

De struct ive lesions ca use anes thesia in th e area of distribution
of th e ner ve, or of its injured branch es. Variati on s in th e sens e of
tast e a re so me ti mes reported . In jury of th e se nso ry portion of
th e nerve causes various t roph ic cha nges also. D ry ness of the
olfac to ry membran e may cau se a nos mia; dryness of the conjunc­
ti v.e may res ult in injury to th e orb ita l ti ssue s. Corneal ulc er s are
frequ ent. H er pes an d in creased liabilit y to inf ecti on result from
the loss of se nso ry impul es. o r of tr ophi c co nt ro l of th e ti ssues.

I rr ita ti ve mot or lesion s cau se eit he r ton ic or cloni c spasm of
the mu scl es of masti cat ion . T onic spasm is most co mmo n in
tet anus, tet an y, and hyst eri a. The cloni c spas ms most often
occ ur with o the r muscular di sturban ces, as in paraly sis ag itans,
chorea, and ge ne ra l convuls ions.

D estructi ve lesion s cause paralysi s of th e mu scl es of ma stica­
ti on. The fiber s of the fifth whi ch supply th e myl ohyoid , digas­
tric, and ten sor tym pan i, do not show sy mp to ms wh en th e nerve
is paralyzed. It mu st be rem ember ed th at th e ar ea supplied by the
fifth nerve is ove rlapped g rea tly by other nerves, and that there is
al so mu ch ove rla pping of th e right and le ft ar eas of innervation .

The Seventh, or facial ner ve is th e ner ve whi ch control s the
mu scles of cxpre s ion. It is frequ ently subjec t to fun cti onal and
struc t ura l diseases ; and th e dia gn osis of its vari ou s affection s is
usu all y rather easy.

Sensory disturbances a re not marked . Common se ns at ion in
th e sk in and mu cou s membranes of th e lower part of the face
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and th m ut h i sometime -Ii ht lv chanrred. in lesions of the
ru r e t ru ik. L" s of ta-te i -a rrable, and occurs when the n rve
le 1 In he b t we n the geniculate gano-lion and the heg-inning of
th chorda tympani nerve, Di turhance in the buccal secretion
(ccur \\ hen the le-ion lies centrally to the bcpinning of the chorda
t) mpani; thi is usually a diminution of the salivary flow.

Motor di sturbances rna: he irritative or paralytic; paraly i
ma, he of tl upper or the lower neuron type.

Spa ms of the facial muscles may be either functional or a", 0­

cia cd \ u h rTro_' lc-ions. Functional disturbances include the
\ a riou t ics. choreic movements. and hysterical neuroses (q. v.)
r t lu tt lid mov erncnts may appear in le-ions of the basal ganglia.
c-pcciallv the st riata. whether congenital or due to tumors. etc.,
and arc uften associated with other localizing symptoms. Variable
spasms may he due to injury to the facial nerve as the result of
middle car .discase,

The hony partition between the middle ear and the facia l
nne i- thin. often defective. and is ea,ily penetrated in di cased
comlit ion s. Th nerve is thus left with onlv membranes; these mav
e\ en be dest roved : and only the nerve sheaths are left for protcc­
t i..n. .\n~ thing \\ hich cause varia ciou in the circulation through
the ear rncmbrancs. uch as cold. nervous disturbance. . bon v
lesions of the cervical and upper thoracic vcrt cbrre. cxt cn sion of
infection from the throat or other tissues 111:1Y thus bring pres ure
upon the nerve trunk. r p rrnit the infection of the urruunding
tissues.

\\ hen the pressure thus produced i variable, the spasm \'ary
in inten-ity and in location. Jnc reaving pressure causes fir-t

pa 111. t hen paraly <is of muscle fibers or muscle group". in turn;
sc n rv disturbances and ccretorv disturbances may al-.o varv,
according a- the pressure irritate< inhibits, or destroy the nerve.
In many cases suppo-cd to he due directly to cold. the middle ear
disease i", the intermediate factor in the etiological serie of events.

I'aralv-.i f am' branch of the facial nerve is u-uallv due to
injury of that trunk alone; a comparison of the symptom with
the anat. mical distr ihution of the nerve branches will u: ual ly give
the location of the injury within narrow limit"

Bell's P als y is lower neuron paraly is of the seventh nerve. I t
characterized bv flaccidity of muscles, which do not react to

r flex st imulat ion 'nor to emotional states : and which gi\'c the
reaction of degeneration to the electric tests, The lip and eye­
lid- drop, and the saliva and tear flow freely. a a rule, After
some \\ cks or 1110nth",. the paralyzed muscle shrink, cau ing
-arious deformities of the face, Manv of the e case can he com­

pletely r lie cd by early att ntion to 'the upper cervical region.
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The muscl es of expr ession have lit tl e or no bony attach ment s;
and antagoni stic mu scles are lacking or are n ot exa ct ly antag­
onis tic; thus th e effect s of thi s later shrinking of th e mu scl es is
not lik e th at produce d in par alyses of th e o the r parts of th e bod y ,
wh er e th e co nt rac t ions resulting from pa ra lysis a re associa ted
with hyperten sion of th e mu scl e antagoni st s. The shrinking of
th e facia l mu scles prod uces a mask-l ike dr aw ing of t he face, so
t ha t at first t he normal side appears to be t he par a ly zed one.
Att empts at wh ist lin g or blowin g show th e true co ndi t ion.

Hyperacusia is sa id to be du e to par aly sis of th e sta pedius. in
facial ner ve par aly sis. P robably th e effec ts produ ced up on hea r­
ing in Bell's pal sy are mor e ofte n due to th e fac t th at d isease o f
t he mid dle ear is a co mmo n cause of t he paral y si s rath er t ha n th a t
th e paraly sis itself exe rts any marked effect on th e intri nsic mu scl es
of th e ea r; occasiona lly, no dou bt , th e lat ter factor is of so me
im por tance,

Upper neuron paralysis of the facial ne rve is chara cter ized by
incr eased tension of th e aff ected mu scles ; the mouth is draw n
upwards, the wrinkles a re deep ened; sa liva and tear s a re normal ;
reflexes are exaggerated or norma l; tast e is norm al or ,'er y slight ly
affec te d; emotional sta tes may ca use movement s of th e affec te d
mu scles in va riable degree or th e par aly si s may in volv e th e emo ­
ti onal reacti on s a lso. Rarely th e face alon e is involved in upper
neuron par aly si s ; usu all y th e limbs are a lso includ ed.

Lesion of th e pon s. t aki ng in th e decu ssat ion o f th e ner ves,
may ca use bila te ra l fac ial pa ra lys is, T wo lesions, affec t ing th e
facial cen ter s, may ca use bila te ra l para ly sis; occasiona lly a n up per
neu ron paraly sis on one side may he associa te d wi t h a lower neuron
para ly sis of the oppos ite s ide . Va rious complica t ing factors may
occu r un der such co ndit ions .

Treatment. In addit ion to th e usual features o f treatment o f
cra nia l ner ve d iseases, th e fac ial ner ve houl d receive a t ten tio n
from th e standpoint of th e ea r affec tio n, Reli ef of th e diseased
co ndit ion of th e middl e ear may prevent fur t her developmen t of
t he paraly sis of t he seventh ner ve. and may per mit a retu rn to
normal funct ion on th e pa rt of fibe rs whic h have bee n affec te d
by th e pr essure but have not been destroyed .

In cases whi ch do not yie ld to conse rva tive measu res, the
surge ry of th e ner ve trunk s may be useful. The hyp oglossal may
be sec t ioned, and its cent ra l cnd suture d to t he perip hera l en d of
th e facial ; paraly sis of th e hy poglossal is less se r ious and annoy­
ing ; mu ch reedu cat ion is necessar y befor e rest or ati on o f normal
co nd itio n of the facial mu scles.

T he Ei ghth cra nial ner ve is compo ed of tw o physiologi ca lly
dist inct parts. T he Auditory por tion is st imula ted by so und



THE A UDI TORY NERVES 441

waves, and is important in conveying these impulse to the brain.
H ig her cerebral activities depend in great measure upon the so unds
received by the auditory apparatus and the nervou s effects of
th ese in the central nervous sys tem.

The Vestibular portion is st imulated by varying pre ssure con­
ditions within the semicircular canals, and is imp ortant in the
effects produced upon the coo rdina t ing apparatus. Little inform a­
tion is conveyed by thi s apparatus, but equilibrium is maintained
and the efficiency of certain body mov ements is secured through
the ve tibular apparatus.

Deafness may be due to any one or more of a g rea t number
of cau ses. The membrane of th e middle ear is continuou s with
that of the Eustachian can al and th e ph arynx; infe cti ons of thi s
region are readily carri ed to the ear, with varying subsequent
effects up on the oto liths, tympanum, and lining membranes. In­
jury to the internal ear, affecting the coc hlea with the membrane,
organ of Corti, and nerve endings may follow middle ear di sease,
or may ari se independently, fro m hemorrhage, infections, the
effects of alc oh oli sm or sy philis. Deafness may be due to
in volv em ent of the auditory nerve it elf, either within the can al
in the petrous portion of th e temporal bon e, or within the skull.
Cerebellop ontine tumor s ofte n cause deafness; thi s may be a very
early symptom .

Atrophy of the auditory nerve may occur in tab es. Injury to
the auditory cortex may interfere with hearing, but rarely ca uses
deafness.

Mind or word deafness is due to injury of the cerebral
co rtex in th e auditory overflo w a reas-the psychi c auditory a reas.
In thi s condition hearing is rea sonably acute, but th e s ignificance
o f things heard is lost- wor ds a re heard, as if they were in a
foreign lang uage. A certain degree of aphasia is usually asso­
ciated with this condition.

H yperacusis is a condition in whi ch all so unds are intensified.
P aralysis of the stapedius mu scle all ow s low ton es to be he ard
with especial di stinctness. Ne ur as thenic individual s are affe cted
unc omfortably by so und , and complain of their loudness ; rarely
is audition more efficient in neurasthenia. In hy steria, there is
often increa ed hearing ; so unds may be heard and interpreted
with greater facility than in normal individuals.

Dysacusis is difficu lt hearing. It is so met imes applied to pa rt ial
dea fness. It may be due either to midd le ea r or to laby rinth ine
disease. W hen du e to middle ear disea se, bo ne cond uc tio n is
better t han ai r conduction; the tuning fork placed upon the sku ll
can be heard longer than when held near the ear, in the air. \ Vhen
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t hc labyrinth or th c ner ve it self is a t fa ult , bone co nduc t ion and
ai r co nduct ion arc about eq ua lly dimini sh ed .

Tinnitus Aurium, o r ring ing in the ea rs, may be du e to a num­
ber of ve ry diffe ren t ca uses. In anemic or neu ro tic indi viduals
th ey appear to be du e to an ab no rma l ap preci a tio n of th e so unds
produ ced by th e ci rcu lat ion o f th e blood-these arc sy nchrono us
with th e pul se. No ises whic h arc unnoti ced by norma) indi vidu als
may a ro use unpleasa nt se nsa t ion ' ; thi s ca n be det ermined by clos­
ing th e ca rs , and noti cin g th e cessat ion of t he so unds supposed to
be tinn itu s.

H arden ed car wa x ca uses varying crac kling , r inging , bu zzin g
noises. O the r ca uses o f tinnitu s, whi ch affec t th e middle ca r or
th e lab y rinth include th e effect s of poison s, as qu inin e, alc oh ol ,
o r ce r ta in di seases, o t it is medi a, a r te riosc leros is, br ain tumor,
o r an eurysm . Irritati on of th e ce rv ica l sy mpat het ic cha in, and
bon y lesion s aff ect ing th c cer vical a nd up per th oracic spina l cc n­
t er s, may cause tinnitu s, through varyin g th c circula tion through
the ears or the ge ne ra l blood pr essure, At ta ck s of migraine a nd
epil epsy may be preceded by tinnitu s.

No ise s due to in vol vem ent of the nerve trunk are less co mmo n.
Irritative injuries to the audito ry cortex cau se so unds which arc
usu ally co mplex ; words, a nd even lon g speec hes , ofte n assoc ia te d
with vi su al hallucinati on s , ma y be reported by th e pati ent with
great det ail; he is usu all y ver y ce rta in th at th e e have an ex t raso­
mati c orig in.

Meniere's Disease. Di sease o f th e lab yrin th , assoc iate d with
ve rtigo a nd disturban ces in eq ui librium, usu ally with tinnitus a nd
parti al deafness, so me t imes with vo mit ing, is calle d Meni er e' s
Disease. It is mo t co mmo n in men past th irt y , and is du e chiefly
to sy philis, a lco ho lis m, go ut, senility , o r hem orrhage int o the
ve ti bule or th e se m ici rcu la r ca na ls . It may be prec ipita te d by gas­
tric disturban ce , emo tio na l shoc k , o r blow s or fall s. A sing le attack
may per ist, o r a se ries of a ttacks may occ ur; unl ess th e ca use is
rem oved, th e vertigo, nau sea, and ot he r ve stibular sy mpto ms per ­
sist until th e dest ru cti on of the affec te d ner vou s cleme nts ; th en
th e center s for equilibrium and coordination becom e ada pted. to
th e condition s, a nd no furth er sy mpto ms a re noti ced. The deaf ­
ness becom es permanent.

Similar sy mpto ms may be pr oduced by tumor in th e cer eb ello­
pontal regi on , or by basal meningiti s. Other sy mpto ms of mcnin­
giti s or of tumor sho uld make the diagnosis fairly easy.

Treatment mu st be ba sed up on the cause of the attack, and
upon it s severity . 'I'he recumbent positi on ma y give rcli cf. Thor­
oug h treatment to the cervi cal spinal column , with co r rection of
wh at ever lesion s may be found, may relieve, probably throus-h re­
lieving the congesti on in the vestibule, Counterirritants to th~ mas-
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toid may be help fui, If th e pati ent ca n be kept fairly co mfo r table
until the death of the neurons co ncerned, hi s lat er lifc is not
affe cted .

The Glosso-pharyn geal ner ves ar e so close ly related to th e ot he r
ba sa l nerves, and th eir a rea s of distribut ion are so th or ou ghly
overlapped by th e di stribution of neighboring ner ves, th at a lmos t
nothing is kn own of th eir diseases. Di sturban ces in t ast e a re due
to inv olvem ent of th ese ner ves, but indi vidual va ria tio ns a re co m­
mon , and th e fac t of disturbed g us tatory sense is not conclusive.
Its disease is pr obably . always as ociated wit h di ease of the
vagus .

The Tenth, Va gus, or Pneumo gast r ic n erve h as suc h int imate
rela tion shi ps with th c ninth , eleventh and twelfth crania l nerves
that it is prac t ica lly impos ible to make exact ante-mortem diag­
nosis in cases in wh ich man y bra nches of the vagus, or any com­
pli cating fact or wh at ever , a re pr esen t.

Thc vagus is subjec t to th e u ual causes of basal mcningiti s
and incre ased intracr ani al pressure, suc h as syphilis, chro nic men­
ingiti s, toxic influ en ces, and t umors. D uring its co urse th ro ugh
th e neck it prox imity to th c pulsa ting- carotid modifies th e symp­
tom s produce d by direct pressure upon t he co mmon sheath. In
passin g throu gh th e supe rior th or acic inl et t he nerve t run k may he
sub jec te d to pres ur e by goiter, tu mor s, aneurysm, anterior curve of
th e cer vical spi na l column, and othcr Ic. s frequent factors. Hyper­
ten sion of t he sca leni and other musc les of the anterior cervical
group may raise rib s a nd clavicles and may also, by their swell­
ing s, diminish th e size of th c th oracic inlet an d exe r t mor e or Icss
se rious pr essure upon th c vagus-carot id-j ug ular shea t h. Wounds
and surg ica l ope ra t ions in th e neck may in ju re or seve r t he vagus.
Ne ur it is , esp ecially diphth cri tic a nd toxic, may affcc t it al so.

T he vagu s is peculiar in hein g only ve ry indi rcctl y and feebl y
subject to vo lit iona l co nt ro l , yc t it is, in D.1 1 it s br an ch es, ve ry
ur gcntly affcct ed in emo tiona l, and st ill more, hyster ical , con trol.
It may almost be ca lled th e "hyst erical nerve."

The Pharyngeal hr an ch es are int imatelv assoc iated w ith the
br an ch es of th e g lossophary ngeal nerves, in the pharyngca l
plexu s. Sp asm of th c ph aryn geal mu scles is usu all y hystcr ica l,
"globus hyst eri cu s." Paralysis of these muscles ca uses va r ious
dis t urba nces in deglut iti 1I1; w hen thc soft palate is pa ra lyzcd also,
th e food passes into th e nosc. This disease is usu all y pa r t oi a
gl osso-Iabio-ph aryn gcal paralysis, and is usu ally nu clear. (Sce
bulbar paralysis.)

T he Laryn geal branch es are both se nso ry and mot or. The
winding of the left recurrent la ry ngeal a ro und th e a rc h of th e
ao rta and of the right around th e subclav ian ar te ry, subjec ts th ese
nerves to the effec ts of an eurysm of th e c vcssels ; th e left nerve
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is al so affect ed by pr essure from th e dilated auricle in mitral
s tenosis.

Laryngeal spasm is most frequ ent in childre n (see lar yn gi smus
st r idulus ) , It may occ ur in adults as part of a gen er al neurosis
o f va rious typ es ; in hyst eri a ; as an equi valent for migraine; as a
cris is in locom ot or a tax ia, and under ot he r eve n mor e rar e condi­
ti on s. It ca uses dyspnea, which reaches appa re nt ly a severe stage ;
the acc umula t ion of carbo n dioxid e finall y so affec ts th e respira­
tor y center as to produce relaxation. D eath never occ urs from
asphyxi a du e to thi s alon e, th ou gh in organic di seases of th e
ner vou s syste m or th e heart, dea t h may be prec ip ita te d by suc h
an attack. .

Laryngeal paralysis is usu all y bulbar and is ge ne rally bilateral.
Rarely cerebra l lesion may occasion up per neuron typ e of laryn­
geal pa ra lysis; th is is pract ica lly never limi ted to th e area of th e
laryn geal mu scl es. The weakness of th e la ry ngeal mu scl es th at
co mes from overus e, as in "cle rgy ma n's so re th roat" or as part
of g en er al weakness, mu st not be co nfus ed with true paralysi s of
th e mu scles. In complete bi la teral pa ra lys is pho na t ion and cou gh ­
ing are im possible; r espira t ion is unim peded , th ou gh th ere ma y be
so me harshn ess of th e respirat or y so unds, du e to th e relaxation
of the co rds , perh aps also to so me swe lling of th e mu cou s mem­
bran es. In unilateral co mplete paraly si s th e sy mpto ms are
variou sly mod ified.

P ar aly sis of th e ab duc to rs pe rmi ts the approxi mat ion of th e
co rds by t he un opposed adductors, Va rious w hist ling and st r id­
ul ou s so unds are cause d by th e lon g, so me t imes difficult re spira­
to ry movem ents. Bila ter al paraly sis of the ab duc to rs may a t any
time become ve ry se rio us from swelling of th e membran es ;
asphyxia may be fata l. In unila teral pa ra lysis th e vo ice is hoarse
and low; ultimately contrac t ures result in abo ut th e same condi­
ti on as in bil at eral paraly sis.

P ar aly sis of th e adduc to rs lead s to loss of ph onation; coughing
is norm al ; th er e is no stridulen t tone, a nd no dyspn ea. This is
usu all y hyst erical ; ove ruse of th e vo ice may result in fatigue th at
ma y be pr acti call y identical with paralysis. U su ally rec ov ery is
to be expecte d upon relief of th e etiolog ica l factors.

Sensory paraly sis of th e laryn geal ner ves may allow th e food
to en ter th e lar ynx and trach ea ; as pira t ion pne umonia or imme­
diate suffoca tion may re sult.

The Cardiac bran ches. Irritation of the vagus produces
slower heart bea t. When th e irritati on is lon g co nt inue d, th e
ac t ion of th e heart reflexes, with th e variation s in bloo d pressure
thus produced, result very ofte n in an irregul ar beat. The prox­
imity of th e pul sating carotid prevents pressure inhibition of the
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vagus, such as ma y occur in most nerve trunks of the body .
Cervical lesions affe ct the vagus both through mu scul ar co nt rac ­
ti on and through the reflex acti on of th e cente rs in th e upper
cervical cord and th e medulla. \ Vhen both right an d left nerves
are destroyed th e out look is g rave; th e co nd it ion is rarely rec ­
ognized ante-mortem , on account of th e speed iness of death . Most
affe cti on s of the ca rdiac br an ch es are fun cti on al. (See cardiac
neuroses.)

Th e Pulmonary br an ch es a re relat ed with sy mpa the t ic branch es
and are di stributed to th e bloo d vessels a nd to th e non striat ed
mu scle fiber s of th e hr on chi oles ; t rophic fiber s a re not cer ta inly
pro ved . Se nso ry fiber s cont ro lling th e ac t ion of th e respiratory
center s are pr esent. Irritation o f th ese ner ves ca uses attack s of
asthma. Respirat or y movem ent s a re influ en ced by man y fact ors,
and ar c thus of va r iable va lue in diagn osis.

The Gastric, Intestinal, and Esophageal bran ch es of th e vag us
ha ve suc h intimate relat ion s with th e sy mpathe t ic and th e splanc h­
ni c ner ves, and th e sy m pto ms refer abl e to th ese vari ou s nerve
trunks and th eir related ce nte rs a re so co mp lex , that it is difficult
to distingui sh between orga nic and fun cti on al d isturban ces of th e
diff er ent g ro ups. Na usea is ca use d hy irri tati on of th e vagus or
it s ccnte r; vo mit ing may occ ur. Bilater al lesion o f th e vagus
causes per sist ent di sturban ce o f digesti on, usu ally w ith vo mit ing
of bil e, so me t imes of feces, with othe r sy mp to ms of ac ute int cs­
tin al obs t ruc t ion.

Vagotony is th e term app lied to a sy mptom complex supposed
to be du e to incr eased ac tio n of th e vagus. It includes cons tipa­
tion of th e spastic ty pe, w it h a ttacks of d iarrh ea and mu cou s
coliti s, which are pr ecipita ted by light nervou s d isturban ces, o r
by drinking hot or cold water. P a in in the co lon, vc ry severe
ju st afte r defecation , is often a pr om inent sy mptom. The heart is
slow, a thma is ofte n pre. ent ; varia tio ns in per sp ira t ion a nd in
vasomo to r cont ro l a re frequ ent. The trea tm ent is chiefly sy mpto­
matic. R eflex causes of distu rb ed fun ct ion mu st be so ug ht and
reli eved.

Th e Spinal Accessory, or eleventh .ic rve is co mposed of tw o
distinct parts; one join s th e vagus, a nd is prob abl y pr op erl y con­
side red as a part of that ner ve, since it is deri ved from th e vagal
nucl eu s. The othe r part rcprcscnt s a spina l ner ve trunk, and is
derived from th e upper cerv ica l spinal seg-mc nts. It is distributcd
efficient ly only to the trapeziu s and th e c1 eid o-ma st oid mu scles.

Spasm of the seco nd of th ese, with or without associated spas m
of the first, ca uses wry neck , This is ofte n a tcmporary condition,
as in the wry neck cau sed by rh eumatism or cold . It is then
either due to disturbed nerve acti on , o r, more frequently, to a
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musc ula r rh eumati sm affec ting the cleido-rnastoid, w ith othe r
neigh boring mu scles, Spasms ma y be present in chorea or in t ics.
Co nge nita l wry neck is pr op erl y a deformity, a shortening of t he
mu scle o f th e affec te d side . I t may begin primarily as a muscle
spas m. wit h ultim at e sho rte ning of the contractured mu scle. (See
T ort icoll is.)

Paralysi s of th e e mu scle cau ses th e sho ulde r to droop, and
th ose arm movem ents which dep end up on sho ulder-girdle fixa tio n
become impos ible or di fficult. Thi s type of paraly si s is always of
the low er neuron typ e; up per neuron lesions affe cting th ese mus­
cle s include othe r mu scl es al o.

The most common cau ses of organic di sease of the eleventh
nerve are cari es of th e upper cervi cal spina l column, me ningit is ,
o r the usu al cau ses of neuriti s. The most common ca uses of
fun cti onal disturbance are r heumatic, tox ic, or th e result of emo ­
t ion al disturbances.

The H ypoglo ssu s , or twelfth cranial nerve, is rar ely affec te d
alo ne. I r r itat ing lesions cau se spas m of th e to ngue; t his is most
common ly cau sed by hy steria, and not by orga nic lesion .

De structive lesion s resu lt in pa ra ly sis; th e ton gu e is dr awn to
the aff ect ed s ide, by un opposed acti on of the nor ma l mu scl es.
Nuclea r and infra-nuclear lesions ca use paralysis with loss of
reflexes and mu scu lar atrophy; supra-nuclea r lesions cause loss
of voluntary movement, but not of re flexes, and witho ut at rop hy.
L ittle evi l effect follows this paralysis.


