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DEFINITION AND INTRODUCTION

"Poxioc Neuronitis"™ is a complication of prcgnahcy.
The etiology of which 1s unknown (16) and is entirely
theoretical as to whether it is a toxiec or vitamine B
defioclency or possibly both. Pathologleally it is char-
acterized by mild degenerative changes in the anterior
horn cells of the spinal cord and slight if any visceral
changes. Clinically it usually manifests it self by une
controllaeble vomiting in the first trimester of pregnang,
which may cease abruptly or continuc.in a mild form with
the onset of neurologioal symptoms and findingse If not
early recognized and trested, death may oécur 0T perma-
nent paralysis of the affected part of the body may re-
sult.

"Toxic Neuronitis™ of pregnancy is a term which was
first suggested by Berkwitz and Lufkin (1) in 1932 for
fhis complication of pregnancy which previous to this
time had been referred to in the literature as a toxemia
under such titles as "Reripheral Neuritis™, "Polyncuritiq
and "Toxic Myelitis of Pregnancy". Berkwitz and Lufkin

adopted the term "Toxic Neuronitis™ beocause they believed



that term fitted the pathological findings better than
any other term suggested, for this reason I will con=-
sider this complication of pregunancy under that name.

Becsuse of the variability of nomenclature for
this complication of pregnancy there is very apt to be
some question, as to whether all the literature referr-
ed to describes the same oondition &s this disease takes
on a fairly variable group of symptoms. Th§ one phase
of this disease which is common to all pregnant women
developing this complicetion is the neurological phase.
It is upon this common phase that I have referred to case
reports and literature.

In this paper a small amount of history has been in-
cluded with the part dealing with the etiology. %he eti-
ology deals with the presentation of numerous theories
and hypothesis relative to the possible cause of the dis~
ease, An attempt has been made to adequately cover the
elinicel symptoms, signs, and findings, for it is upon
the clinicel picture and neurologiocal examination that a
dlsgnosis is made, Likewise considerable attention has
been given to means of treating this condition. The path~
ology found in this disease of pregnancy has been describ-

¢ed and the incidence and ocourrence as well as the prognosds



have been discussed. A few abstraots of csse reports
found in the literature have been included to stress or

roint out certain features of the disease.



INCIDENCE AND OCCURRENCE

Figures relative to the incidence of "Toxic
Neuronitis™ are not available except that Taylor and
MoGoogan (37) give ninety six as the total number of
cases reported in the literature.

Plass and Mengert (30) have seen twelve certsin
or probable ocases within seven years and printed their
work in 1933. They are of the opinion that the condi-
tion i8 not as rare as hes been generally thought and
as the knowledge concerning the essentisl oclinicsl pio-
ture becomes more complete the more frequent will the
diagnosis of these cases be made. No true estimate can
be offered, Cases of so called toxic vomiting, they be=
lieve, should be placed in this category of neuritides,
also those ocases where there is a suspicion of "hysteria”
because of the type of subjective complaints these pa-
tients give and because of the presence of almost no vige
ceral disesase.

Ford (11) compared the references in the literature
‘ of the United States with those in the literature of

| Britain and came to the conclusion that it sppears as



though this disease of pregnancy is, as yet, much more
prevalent in the United States,

"In the United States thc‘vast majority of cases
reported have been from the Mississippi valley, very
few cases are seen on either seaboard area." (37)

Agoording to Vandel (41) polyneuritic cases are
frequent in pregnant women living in regions whefe beri-
beri tends to be endemic, but he does not give ahy fig-
ures &s to the relative frequenoy in these regions.

Gillespie (15), and Plass and Mengert (30) are of
the opinion that this complication of pregnancy is more
frequent in the first and seooﬁd pregnancy. Borkwltz-
and Lufkin (1) note the frequency to be greatest bcfween
the ages of twenty one and thirty five years, ocoinciding
to the time when the incidence of pregnancy is highest.
Women with multiple previous gestations are not exempt
from the condition hbowever, and patients who have pre-
viously shown evidences of mental instability may be more

susceptible. (30)
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HISTORY AND ETIOLOGY

Many theories and hypothesis have been formulated
in regard to the etiology of this particular complica-
tion that may compliocate pregnancy. As early as 1859,
Churchill (4) suggested hysteria, anemia, rheumatism,
and cold as possible csuses of paralysis occurring dure
ing pregnancy. Later Jaccoud (18),"made the theoretical
suggestion that exheaustion of the nervous system due to
prolonged and continual excitement of the cord, and that
impulses were transmitted by the uterine nerves, exhsust-
ing the excitsbility of that particular segment of the
cord and closing avenues by which motor impulses pass.”

In 1885 thore'wcre published reports on two cases by
Jolly (19) in which he aseribed the parslysis as being of
functional origin, and suggested hysteria as a possible
cause for the paralysis. Hd%vor, according to Berkwitz
and Lufkin (1), it may be persumed that the paralysis
in those two reported casses was due to & toxic condition
aprearing during the months of pregnancye.

Moebius (29), 1887, perceived of the idea that "a

morbid condition of the blood" existed in the pregnant



woman. Thus, the theory of auto-intoxication took origin
a3 & possible means of explaining the etiology. (1)

The French Academy of Medicine (%), in 1889, rcport-
ed & oaée in whioh they attributed the paralysis to a re-
flex aotion ocourring from the uterus.

Whitfield (43) was one of the first to note that pa-
ralysis associated with pregnancy; qxelusivo of the paraly-
sis ocourring es & result of tfauma. infections, and other
diseases; was found in ceses which develeped toxiec vomiting
of pregnancy. Tuillant(39), like Whitfield alse noticed
the relation of vomiting to the neurological findings and
due to the fact thst he notived the vomiting was of a se-
vere type before the neuritis appeared, "lack of nourish—
ment" was advocated as a probable cause of the disease.
However, it was only a few years later when Lindemann, (21)
in 1892, published his experimental work on dogs whioh show-
ed that no matter how severe a state of malnutrition exist-
ed in dogs there were no mioroscopic degenerative changes, in
the nervea, a finding in direct opposition‘to the idea sug-
gested by Tuillant.

In studying forty nine cases of peripheral neuritis,
Reynolds (31), in 1897, noted the disease more common in
multiparous women. In fifteen of these cases there was

definite history of sepsis in some form or another, in



eleven of the cases there was marked evidence of severe
vemiting; Four cases gave alaoholic histories, and he
questions if there were not more. He states however,
that by carefully studying the spmptoms of pucmeral
neuritis that alcoholism usually never gives rise to
symptoms assooiated with paralysis of the oranial nerves
and also that aleoholism causes neuritis in the arms a=-
long with the psaralysis of the legs. In many of the case
he was unable to find eny ceuse, but he concludes that
gepsis or vomiting of incessant type as the most outstand-
 ing faotors in producing this complication. The neuritis
following incessant vomiting is explained by him in two
possible ways--first, that the vomiting may be the result
of a toxin and that same toxin gives rise to the neuritis;
second, hosuggista as a hypotheais that because there is
incessant vomiting there is set up a condition which he
denotes as acetonaemia, and it is the acetone or some
"allied body" present in the blood stream which produces
the neuritis, and he likens this coudition to the possible
situation which may exist in disbetioc neuritis.

Hornstein (17), in 1916, mentions a case reported
by Seige in 1911, in which fjpre was versistent vomiting
for ten weeks, cesasing in thc fourth month, following

whioh the patient made a slow recovery. The neuritioc



findings in this case were at that time attributed to
the marked cachexia which followed the vomitinge

Thig complication of pregnancy has been explalined
as & disturbance due to the direct result of the action
of somi toxin which is produced by the product of con=-
ception and that this toxin has a apecial affinity for
the nervous system, but evidence for the support of such
a view according to Pless and Mengert (30) is lacking in
that termination of pregnancy fails frequently to arrest
the progressa of the disease, snd in such cases the disg-
eage is aggravated by emptying the uterus.

Due to the faot that Whitfield noticed that poly-
neuritis was preceded or accompanied by persistent vomit-
‘ing, Strauss and MoDonald (34) are of the opinion that in
this complication of pregnancy there appears to he evidename
favoring the view that it 1s a dietary disordar; The vomit~
ing prevents the patient from ingesting and absorbing prope
er nourishment. Apothcr factor whioch they mention, and is
in keeping with a dietary dcficiency disorder is one that
was noted by Mettier and YMinot (28), that any disturbance
or abnormsl ity in the gastro-intestinal tract plays an
important role in deficiency diseases. In pregnancy, &c-

cording to Strauss and Castle (33) there is amarked decryase

of secretion in the stomache 4 third factor that Strauss
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end MecDonald (34) give as & causative agent favoring
8 dietary deflclency disease is that the fetus in a
pregnant woman removes & variety of substances from
the maternal body, no matter how depleted the mother
may be in these substances. They also state that olini-
cally polyneuritis is identicel to alocoholic polyneuritis
and to beriberi, whiohis also In harmony with the view
favoring & dletary disease. From the three cases which
they reported in the literature they therefore conclude
that it is not a toxemie but rather a dietary deficiency
disorder, similar tc beriberl due to a vitamine B defi-
clency.

Gerstle and Lucia (14) in many respects appear to
be in harmony with Strausa and MoDonald, oclinging to a
deficienoy disorder, stressing avitaminosis. They state
that polyneuritis from any cause is invariably assoociat-
ed with a reduction or even complete absence of free hydro-
chloric &cid in the gestric secretion, and go on to say
that "it is probable that the avitaminosia may be due not
ohly to a lack of ingestion of food, but also to the in=
ability to digest, assimilate, or metabolize it."™ They
algo state, "quite possibly the presence of the fetus in

uteromay, in some way disturb these processes so that
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polyneuritis may occasionslly be encountered in pregnancies
during the course of which little vomiting ocours.”™ Wechsler
(42) found that in many cases of polyneuritis, other than
those cases which ere associsted with pregnancy, such exo-
genous poisons a&s alcohol, srsenic, phosphorus and 1ead
which are supposed:.ito give neuritic symptoms that it was
not unusuel to find the additionsal factor of avitaminosis.
These toxic substances seem to affect the mucosa of the
gstomach, liver, or both and im &ll prodbsbility seem to
disturb the normal asbsorption of foods. It is in this

way that Gerstle and Lucia (14) suégest that it may be
possible for the fetus in susceptible women, to act anal-
ogously to an exogenous poison in the non pregnant in-
dividuel, to cause a decrease in the normal vitamine
metsbolism. Relative to the part that vitamines play in
the etiology, they state that vitanines 5] and B2 are anti-
neuritic and are involved in conneotion with the diseases
termed beriberi and pellagra. whicﬁ of the several vit-
amines concerned in the more obscure syndromes has no%t b
been proven ezclusively but‘they state that experimental
evidence points to an ahsence of vitamine A and also
possibly vitamines U and D to cause changes which are de-
generative..in character in the spinal cord, the spinal

roots and peripheral nerves. Possibly therefore if there
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should be an absence of one or several of these vitamines
the presence of some toxin may then tend to give rise to
degenerative ochanges in the central nervous systems (14)

Luikart (24) is of the opinion that there definitely
is some concomitant etliologic factor exlating in addition
to the pregnancy. He states that there is possidbly a
compliceation developing as 8 sequela of the disease or
that possibly our "modern scientifio therapy"™ of pernicious
vomiting gives rise to a condition of avitaminosise. The
avitaminosis ocourring because fluids are forced in the
treatment of pernicious vomiting and this tends to wash
out the vitamine B from a Body which is already depleted.
Another factor which he brings up that maycause a dis-
turbance in the vitamine B oomplex (By,B2) is the 20% or
more elevation of the basal metabolic rate that usually
oocurs in the pregnant woman. Fe basis this idea on
Cowgill's work where it was found that in snimsls the
vitanine B complex intske in animels is significantly
incre ased when there has been an elevation of the meta-
bolic rate by the administration of thyrdid.

Gillespie (15) makes the statement, "that there
should be neurological aspects in pregnancy is not sur-
prising when we consider the changes that take place in

the blood, in the vital organs, and in the new direction
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of inoreased me tabolic activity during this perion"

He sums up the various views of different investigators
and states that it 1s & disease due to an obsoure toxin
of autogenous origin, possibly arising from a disturbance
in metabolism assoclated with defects in the organs of
exoretion during pregnancy.

Vandle (40) believes that a quick sucocesion of preg-
nencies may be a contributing factor to the etiology of
this discaso;

| Ford (11) seems to have summed up the factors of
etiology in this condition when he states, "etlology is
undeoided, vitamine B deficienay has received such a con-
sensus of suﬁport that it must be considered very serious-
lye On the other hand, post-mortem findings are consis=-
tent in revealing evidence of general toxasmia. It is,
‘on the whole, probable that a combination of both these

?faotora is necessary to produce this clinicsal entity."



14

PATHOLOGY

Caeses in which the disease progressed to a fatal
termination and on which post-mortem examinations were
performed have been fairly consistent in not showing
marked pathological changes. Hoffman (16) states that
this disease presents a clinical and pathologicel pic-
ture which is distinct from other complications which
result from toxic conditions of pregnancy. Lindemann
(22) reported a case in which vomiting was present.

In this case the pathology was that of a well marked
neuritis. Mader (25), in a case of persistent iomit*

ing found neuritic changes in the peroneal, sciatio

end tibial nerves with pigmentary atrophy of the ex~
tensor muscles of the thigh, but by the use of Marchis
method no péthologioal changes were evident in the spinal
cord.

Stuart (36) did an autopsy and a systematic and
complete microscopic study of representative areas of
the ocentral nervous system and found typical changes

of neuritis, snd extensive degenerative findings in
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the lateral and posterior trasts of the apinal eord and
also of its ganglionic cella. The cells in the anterior
horns in the ocervical region of the gord apparently seem-
ed to show the most marked changes. 'Kaat (20)’fonnd an
area in the inferior cervical part of the spinal cord
showing yellowish softening and mierosdopically showing
great swelling of the sxis oylinder. While Dustin (9)
found & deorease in the sizeof the larger nerve trunks.
Probably’thc most complete pathological report and
with which investigators since have toﬁnd to be most
consistent is that given by Berkwitz and Lufkin. (1)
They state that careful microscopic examinations of the
central nervous system reveal dofinitc 10916na. However,
they say these lesions are less marked than the severity
of the olinical symptoms would cause one to expect. Al
most invariably nerve degeneration is demonstrated in the
anterior horn cells in the cord.s But unlike Kast and
Stuart they found the degenerative changes most marked in
the lumbar region of the cord. The cherscteristic find-
ings were; loss of Nissl substance and a swelling of the
cells, eccentricity of the nuclei and occasional cell ne-
orosis was observed. In three of their cases in which
post-mortem examinations were done they found in sddition

evidence of petechisal hemorrhages occurring in the brain




of two of the cases and in the other case these pete-
chial hemorrhages were¢ noted in the spinal cord. Ab=-
sence of gross anatomical changes was an outstanding
characteristic, only cloudy swelling and mild fatty
changes in the liver and kidney were noted. Plass and
Mengert (30) state that mild degenerative lesions of

the hesrt and supra renals may also be demonstrated.

16
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SYMPTOMS = SIGNS « DIAGNOSIS

Thers has been a tendency in the past to regard
early evidences of neuritis in the pregnant woman as
merely recurrences of a neurosis. In many of these
‘patients in whioh the diseasse has manifested itself,
have in former pregnancies suffered from hyperemesis
gravidarum which responded to simple form of treatment.
They therefore have been regarded as "neurotic." Zs-
pecially has this been true of the subjective complain-
t8 such &s general ized weakness and hyperesthesia and
the taschycardia which are frequently seen in disorders
of a funotional origin. (30)

The first appearance of the disease 1is similar to
a form of nauses and vomiting (morning sickness) that
osours in 50% of the pregnancies, during the first tri-
aester of the pregnancy; during the first month being
more or less "physiologio™ and in the seéond month pro-
gressing into the pernicious type and in a great major-
ity of the cases lasting for several weeks before paraly-
sis manifests itself.(l) However, Maisel and Woltman
(26) report one case in which the paralysis was not pre=

ceded by vomiting. Thus, they refute the dogmatism of
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those who say that this complication of pregnancy is al-
ways preceded by vomiting of the pernicious type.
The vomiting in this condition rarely responds to

the ususal form of treatment and it terminates abruptly as
the symptoms of psralysis become apparent. (1) (15)
However, MaGoogan (27) states that the vomiting yields to
treatment, and then recurs, accompaniedi by changes in the .
nervous aystem. He hes noted no abrupt cessation of the
vomiting, but states that it has continued as a less se-
vere form.

Weakness is 8 complaint made by the patients which
may very easily be confused with the weskness dus to in-
anition resulting from hyperemesis. (1) The weakness is
general weaknegs, usually first sppearing in the lower
extremities and may be limited to them only. The exten-
sor muscles are usually more involved than the flexor
group, but the distribution is not uniform. The knees
and elbows may bhe more affected than the ankles or wrists,
or the weakness and paralysis may be of the ascending type.
(30) This ascending type of paralysis according to Reynolds,
(31) end Taylor and MeGoogan (37) is not unlike that seen
in Landry's paralysis. The paralysis usually has its onset
in the third month of gestation.(27) The muscles become

soft and flabby because of the progressive weakness and
evident atrophy that oocours. (30)
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In a great number of the cases according to Reynolds,
(31) the disease starts assa sensory disturbance, especial-
ly is this 8o in those parts which later become paralyzed.
These sensory symptoms are such as numbness, tingling, para-
esthesia, or severe pains. Plass end Mengert (30) state
the hyperesthesia is exceedingly variable, occasionally
the skin is hypersensitive, but usually, according to them
increased tenderness is illicited only on deep pressure
overrthe muscles or over the nerves. Bxquisite pain is
produced by forceful manipulation of the extremity caus-
ing tension of the nerves. (30)

The absence of the tendon reflexes in affected
parts points to an involvement of the lower neurons;
the achilles reflex and the knee Jerks are ususally the
first to diseppesr, while the triceps and biceps reflex-
es8 may be only weakened or may disaeppear late in the
disease. (30)

A sign which is practically slways uniformly
present and may be one of the earliest to attract one's
attention is tachycardia, "the cardiac rate is not al-
tered by physiologic doses of atropine, a fact that suge: :
gests actual involvement of the vagus.” Studies made by
the use of the electrocardiograph show no evident change

in heart sction except for the increased rate. (30)
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According to Ely (10), Von Hosslin notioad a
Korsakoff syndrome in multiple neuritis following tox-
enia of pregnancy before Korsakoff placed this syndrome
of mental disturbance found ffequently in alcoholic mul=-
tiple neuritis in the literature. Von Hosslin also stat-
ed that this pSychosisvia more frequent in neuritides
following gestétdonal toxemia than in alcoholic neuritis,
MeGoogan (27) states this syndrome appears at the time
that the parélysis occurs. Plase and lengert (30) are
of the opinion that the Korsakoff syndrome ss manifest-
ed in "Toxic Neuronitis” dgnotcs-oercbral involvement.
It is oharactdrizcd by a loss of recent memory, dis=-
orientation, both as to time and pléee end there is a
" tendency toward confabulation. This eyndrome may ap-
pear late in the disease, or in the milder type may
disappear within one or two weeks, while on the other
hand, it often persists for long périods or emen months,
or it may become permanent. Sspnaihlly is this true
in regard to loss of recent memory. Dupouy and Courtis
(8) are of the opinion that the Korsskoff syndrome ap=-
rears more frequently in primipara.

Some of the less charscteristic and more incon-

stant conditions found in this complication of pregnancy.
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are ooular findings such as nystagmus in the vertical
and lateral planes; there may be squint, usually of
the divergent form, and diplopia may follow.(30)
Optio neuritis may be manifested by a blufring of vision.
(16) Berkwitz and Lufkin (1) observed optic neuritis in
all four of the csases that they reported in the liter-
sture in 1932, Plass and Mengert (30) state the exam-
ination of the fundi of the cjc nay reveal indistinct
and raised disoc margins and a slight enlargement of the
‘veins, however ophthalmoscopic examination may be neg-
_ af;ive and yet the deorease in visual power msy be due to
optic neuritis. Retinal hemorrhages have been reported.
Bzophthalmos is rare. |
Occasionally central deafness is noticed. This is
believed to be due to impairement of the receptivity of
the cerebrum giving rise to a delw.in feSponse to hear-
ing. In some cases the auditoy nerve itself is involv-
ed. (30)
Delirium and lethargy may be preseht with the psy~
chosis already mentioned or there may be mental changes
indcpcndent of the Korsakoff's syndrome. Choreiform
movements of the head and face have rarely been observ=-
ed. (30)
Dysphaglis and dysphonia may occur due to dulbar
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involvement.(30) Burr (3) reports a case of bulbar
sydptoms where the patient suddenly lost her speedh
and had a slight palsy of the right side of her face

| occurring on two successive pregnancies in the eighth
monthe The saphasia was resl and lasted on both occa-
sions two to three months after normal Labor. Four
out of five cases reported by licGoogan (27) showed
bulbar symptomse

Paralysis of the intercostal muscles and dis-
phragm may occur giving rise to dyspnea, and may be
associated with partial atelectasis of the lungs. (30}
Pour out of five cases reported by MeGoogan (27) died
of respiratory paralysis.

Positional sense, due to ataxia of the limbs may
be 1dst, and occesionsally pain in the affected limbs
may be present without pressure on them or without
motion. (30) |

Ely (10) reports two cases of temporary loss of
sphincter control, which suggests the possibility of
spinal cord involvement. Plass and iMengert (30)
state the bladder and rectal sphinoter disturbances
are seen frequently, but usually they are late in the
disease. In other cases retention may oecur and cath-

eterization must be resorted to.
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Jaundioe is occasionally seen, but no marked ne-
rosis of 1iv§r cells has been demonstrated péthclogical~
ly. (30}

Relative to the laboratory findings variations may
oooasiqnally be noted. The urine is usually normal but
albumin and casts may be present when dehydration is
marked. The blood cells frequently show a modcrati hy-
poshromic snemia and occassional leukocytosis 1s noted.
The blood chemistry studies are usually with in normal
range, although nitrogen retention may occur in & few
cases., The carbon dioxide combining power may range
from normal to & slight increase and the hydrogen ion
concentration tends to reach the superior limit of the
normal curve.(30) According to MocGoogan the spinal
fluid pressure is usually under normal pressure. There
may be an oescasionsl increase in the number of cellé
present in the spinal fluid. In some cases the spinsal
fluid protein content may be elevated. (37) An achlor-
hydria may be present as was demonstrated in the three
cases reported by Vandel(40) Blood pressure and temp-
erature changes are uncommon, unless intereurrent in-
fections ocour resulting in elevation in temperature.(30)

That symptoms and findings may not ocecur until

after emptying of the uterus, is shown in the four
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cases reported by Ely.(10) Three of these cases showed
evidenee of profound toxemia boforc termination of preg-
naneye | m

in regard to differential diagnosis Ford (11) states,
"differential diagnosis presents great difficulties. Dis-
tinetion must be made from anterior poliomyclitis and from
peripheral neuritis. Furthermore, cases of more Or less
transicnt unilateral or more limited pareses ococur which
are almost ocertainly embolie in origin, and must not be

confused.”
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TREATMBENT

The line of treatment to follow in these cases of
pregnancy complicated with "Toxic Neuronitis™ appears.
to be a very controversial one., Some investigators
cling to the idea that the disease is a toxic condi-
tion and advocate interruption of pregnancy, others
adhere to conservatism and treat the condition entire-
ly on a vitamine and dieta ry bvasis, and still others
combine these forms of treatment, depending upon the
individual case.
| Cline (5) believes that therapeutioc sbortion is
possibly too long deferred in many cases of hyper-
emesis gravidarum. He is of the opinion thet termin-
ation of pregnancy is the best remedial measure snd the
most sure means of preventing multiple neuritis. Lubin
(28) reports a case where vomiting was controlled by in-
travenous glucose, hypodermoclysis of saline with glucose,
Harris drip end no food by mouth. When sbout four and
one half months pregnant she had a sudden onset of par-
alysis of the arms and legs. An anterior vaginal hys-

terotomy was performed. She made a good post opwrative



26

recovery, but the neurologic symptoms fluotuated daily.
In general there was very little improvement in the
neurological manifestations. Three and one half months
after onset of the disease the patent died of Broncho-~
pneumonia. Brocklehurst (2) reports & woman 23 years
of age in which pregnancy was terminated at about the
seventh or eighth month and within two days her mental
condition, which was of the Korsakoff syndrome type,
was noticeably improved.

Gillespie (15) is of the opinion that the sooner
artificial induction of labor is considered the better
will'the prognosis be., IHe states most patients show
immediate improvement after the pregnancy has heen
terminated, while other patients seem to grow worse
for a period of about two or three weeks. Hoffman (16)

states the condition 1s amendable to early treatment.
He also states, "individuals with severe vomiting of
pregnancy should be carefully watched for occurrence of
any neurologicsl chanpes. A8 soon as dlagnosis is estab-
lished the uterus should be emptied,"

According to Plass and Mengert (30) emptying of the
uterus has been made the treatment of choice because it
has been quite effeotive. There is an association of
the condition with pregnancy, thus giving an apparent
cause and effect relationship. They also state that the
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symptoms have in some cases been increased by emptying
the uterus ¥ by the presence of a dead fetus. This
seems to them to give evidence of the fact that thera-
peutic abortion is not a therepeutic aid. On the hy-
pothesis that this complication of pregnancy results
from a vitamine B deficiency, they suggest especislly
as prophylactic measures, the giving of adequaté and
proper food during hyperemesis gravidarum.

The treatment other than therapeutic sbortion
appears to be mainly on a distary basis aﬁd an attempt
to keep a vitamine balance.(24) Gerstle and Lucia (14)
gtate that if there is excessive vomiting there should
be & persistent administration of a super abundance of
vitanine and for actual treatment of this complication
e diet fortified with vitamines constitutes the most
logical and hopeful therepy. Tashjian (38) states that
vitanine deficlency is prevalent among obstetrical cases
and wherever there are nutritionel or deficiency disturb-
ances of long standing the patient should be supplied
with the anti-neuritic vitamine Bj.

Fouts, Gustafson, Zerfas (13), report a case which
was treated with daily saline and glucose injections
intravenously, with frequent carbohydrate feedings and

continuous Murphy drip of soda-bicarbonate and glucose.
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Under this treatment the vomiting ceased. When the
paetient was six months pregnant she had almost éomplete
paralysis of the left lege At that time she was put on
the Iq;lowing'treatment: |

i

5/6/33 to 10/20/33 Cod liver oil, drams 2 o.d.
5/6/33 to 7/6/33 Vegex (autolyzed yeast prep.)
grams 12 0. de '

5/6/33 to 6/5/3% Liver Ext. vials 3 per day
6/5/33 to 10/20/33 Liver Ext. vials 6 per day
6/17/33 to 6/14/3% Iron and ammonium citrate
grains 30t.i.de 8ece

6/14/33 to 10/20.33 Reduced iron, grains 10 per

day

6/12/33 to 7/3/33 Liquid vit. B, concentrate |

(r%co‘polishings) 3ceCe Oede (l0o0=200 units vit.

R -

7}3/33 to --- Vit. By capsules (con. ext. of rice
polishings) Bpercday.{lcapsule-200u. vit.B1)
5/25/3% to 7/7/23 Weekly intravenous injections
20 0s0s 0of liver extract derived from 100 grams
whole liver
7/7/33 to --- Weekly intramuscular injections

(6 (6 G.0s) 0f concentrated liver extract derived
from 200 grams of whole liver,

wygn the patient was started on this regime of high
zigamino diet =nd liver there was no progression of
‘signs or symptoms of the disease. The mental improve-
- ment was the first noted. The pulse which had fluc-
tueted, reaching 130 almost daily, gradually declined
inrete. There was a gradual improvement in the blood
picture. 1iarked improvement was noted in the neuro~

logical symptoms during the administration of large

doses of vitamine By The muscles became more firm



29

and less flabby.
Cook (6) in addition to & liberal vitamine diet,

egpecially of vitamine B, gave a patient generous sun-
tanning in hopes that it would sugment the vitamine in-
takc;

0f those who have treated patients both on a 4i-
etary basis and by doing therapeutic abortions, Streauss
and MeDonald (34) report a csse in which Caserean sea®
tion was performed at the end of six montha to sto p |
vomiting which had persisted for three months. 1In
this case neurological symptoms set in after the section
had been done. This patient is reported to have made
a slow but steady improvement on a high protein diet
and a diet rich in vitamine B and iron, the iron be-
cause of a maerocytic hyposhromic anemia, To another
ocase they gave, orange Jidee, 100 grams of raw liver,
6 yeast vitamine Harris tablets daily and 6 grams iron
emmonium citrate daily with improvement. To still an-
other case they gave 6 grams iron ammonium citrate
daily, 12 grams sutolyzed yeast (B,,Bs) and 12 c.c.
Cod liver oil deily., Later the patient developed an
intolerance to the iron, so liver extract Fo0.343 N.N.Re
rich in vitamine B2 derived from 600 grams liver, and
12 yeast vitamine By (Harris) tablets were given daily
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with improvement both in the nerves and blood ten days
after treatment was started. These men state that rae
tional therapy should however, avoid operative inter-
vention and treatment should be directed to-supply suit-
eble materisal t&fﬁictary deficiency that ocours. If
such material can not be retained by the stomach they
advocate intramuscular therapy. They recommend the use
of liver and liver extract bpth by mouth and by injec-
ton in cases not responding to preparations of vitamine
B; and B,, because they are of the opinion that there
rossibly exists & dual mechanism at work in this com-
plication of pregnancy in as much as macrocytic anemia
1s often observed.

A case reported by Stroh (35) had on two previous
pregrnancies severe vomiting ending in spontaneous a-
bortion, and in her third pregnzncy she again develop-
ed severe vomiting. When three and one half months a#~..
long aht developed paralysis and foot drop. He start-
ed he? on concentrated yeast tablets ii t.i.d., Galan B
t.led. and adrenalin cortex tablets t.l.de With her
prast history of recovery from pernicious vomiting follow-
ing spontaneous abortion, pregnancy was terminated.
There was a definite inorease in appetite and disappear-

ance of dysphagia and a slow and steady improvement
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following this form of treatment. He advocates high
vitamine B doses as a prophylactic and if the the pa-
tient develops a typical polyneuritic syndrome then
therapeutic ahortion should be considered and perform-
ed in selected cases.

Forman (12) repdrts a case where brewer's yeast
one and one half ounces daily, and two weeks later five
oranges daily and one hundred and thirty grams of fresh
animal protein and a deily caloric intake of twenty
five hundred to three thousand calories, plus nine
tablets daily of Meade Johnson's brewer's yeast were
given to a paticnf which had a therspeutic abortion
because of vomiting and after which neurologic symptoms
developed. Recovery was practically complete after a
perioddtwenty months under such a dietary regime.,

Falls, in a response to a paper by Plass and llengert
(30) stated that he had noticed a similarity between
patents having this complication of pregnancy and thy~
rotoxicogis and has noticed an improvement in these pa-
tients if given a compound solution of iodine. DBecsause
the symptoms are siailar to polyneuritis, Sure, in re-
sponse to the same paper states that he gave 120 to 150
grains of calcium lactate with benefit to the patient.
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To all toxemias of pregnancy, including pol&neuritie,
Ross (32) suggests as a prophylactic diet, 6 brewer's tab=-
lets, 8 ounces of tomatoe or orange Jjulce, 1 to 2 pints
of milk, 2 teaspoonsful of lactose, and 3 ampoules of
plain haliver oil.

When paralysis ocours the muscles and Joihts should
he given active and passive exercise as soon as the pain
and tenderness will permit to prevent contracture.(15)

' Massage and clootrotheiapy,and orthopedic appliances are
very valuabde in over ocoming 6ontractures that may occur.

(30)
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PROGROS IS

Berkwitz and Lufkin (1), in 1932, gathered from the
literature forty eight oases and among that group of
cases there were nine deaths, which gives a mortality
rate of 18%.

In an unpublished péper by Teylor and McGoogan (37)
27 cases had been reported by, Plass and Mengert, licGoogan,
Berkwitz and Lufkin, Strauss and MQDonaid, and Wilson
and Garvey, in which there wexr 18 deaths, a mortality of
66%., Sinoe these figures were compiled, Taylor and
MoGoogan, state fifteen additional cases have been re-
ported in which there were four deaths, find five cases
of their own series in which there were two deaths. From
this group of compiled cases there were ninety five cases
Teported with thirty three deaths giving a mortality of
34. 7500

The reason that the incidence of deaths has been on
the increase in recent years since the year 1932 when
Berkwitz and Lufkin reported their work Plass and iLlengert
(30) state is due possibly to the fact that the condition
has since that time been recognized more definitely in

the patients where death ensued early in the disease.



Hornstein (17), in 1916, noted that if the paralysis
of the pregnant woman occurred late in pregnancy, recovery
was more probable to occur; this seemed evident to him if
the causative factor was removed before sufficient time
had elapsed for atrophy to take place.

In other words as Hoffman (16} states, the length
of time which symptoms persist or their permanency is
dependent to a large extent upon the stage of the disease
in which pregnancy is terminsted, also the higher level
in the body that the pathological process reaches the
poorer is the prognosis apt to be.

If the patient survives more thamn a period of two
wéeks after auiaénosis has been made hy doing a physical
examination the possibility of complete recovery is good,
and in fulminating cases death may ensue three or four
days after the onset of the first symptom hss been noted.
Death may be due to intercurrent disease, but frequently
it is the result of a complete paralysis of the respira-
tory muscles or of those muscles used in the process of
deglutition.(30)

When recovery occurs it occurs slowly but is not
always ocomplete, occasionally however, nerve changes
have progressed and have become too extensive, conse-

quently in such caaes full function of the extremity



is not regeined (30), in such cases contractures of the
extremities are very prone $o ococur if proper treatment
is not ingstituted.(1l)

"Patients who survive should not undertake another
pregnancy for instances of recurrence are knowne. A few
have a normal pregnancy in a subsequent gestation. If
Pregnancy should occur immediate therapeutic abortion
should be considereds In the event that evacuation was
not performed, or a patient desired another pregnancy
the patient should have adequate vitamlins and associat-
ed therapy to prevent the recurrence of the neuronitis

or to at least diminish its severity.(37)

35



36

SUMMARY

"moxic Neuronitis™ is not a common complication
of pregnancy. Some ninety six cases have been report-
ed in the literature. This complication of pregnancy
is more frequent in the first and second pregnancy,
or between thn ages of 21 and 35 years, coinciding to
the time when the incidence of pregnancy is the high-
este.

Ever since 1859 numerous theories and hypothesis
have been formulated in regard to the etiology of this
complication of pregnancy, and up to the present time
the etlology im undetermined. The two etiologlosl
vactors to which most men adhcrc’to and seem to be
best supported are: that it is a toxemia of pregnancy
due to some uﬁidcntified toxin, or that it is a de-
ficienocy disease maihly an avitaminosis with th{ greate-
est stress on & vitemine B deficiency.

The pathologioai findings are usually less marked
than the sev¥arity of the disease would lead one to suspect,
The characteristic findings are: nerve degeneration in

the anterior horn cells of the cord, loss of Nissl cu'-
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substance and swelling of the ocells, eccentricity of

the nuclei, and occesional cell necrosis. Petechial
hemorrhages may be noted in the brain or the cord.
Internal viscersl changes érc slight, only cloudy swelle~
ing and mild fatty changes are noted.

The disease has its onset usuall& during the first
trimester. It usually starts out with nauses and vomit-
ing (morning sickness). The vomiting ﬁocomes'ungontioll-
able or of the pernicious type, lasting for several weeks.
It may or may not cease abruptly with the onset of neg=
rologiocel manifestations. Woakncss'in the lower extrem-
ities is the most frequent first noted symptom--going:
on to parelysis in those parts of the body. However,
sensory disturbances may be tho first noted symptoms.
Techycardis and an absence of tendon rcflcxes in the
affectec oxtremitics is characteristic. A Korsakoff
syndrome 1is s ffaqucnt cerebral manifestation. Some of
the less frequent findings are optic neuritis giving
blurring of vision, nystagmus, squint, diplopia, deafness,
and ouitain bulbar manifestations such as dysphagia and
dysphonia. Paralysis of the diaphragm and loss of sphinc-
ter control may ocoure.

Laboratory fiundings do not deviate, but slightly from

normal. Moderate hypochromic snemia and achlorhydria are
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are among the most common. Yhe pH of the blood tends
to reach the superior limits of normal.

In a few cases neurologlc symptoms do not appear
untill after the uterus has been emptyied.

The disease must be differentiatei from Anterior
Poliomyelitis, Peripheral Neuritis, and Transient uhi-
lateral psareses of embolic origin.

Treatment seems to depend upon whether one believes
the disease is due to a deficlency disorder or to a toxic
condition. Therapeutic sbortion is strongly advocated by
gome men, espedially before the paralysis becomes & pron-
inent part of the piocture. Some advocate therapeutic a-
bortion in every case. Others are more couservative and
treat the complication with a high vitamine diet, with
stress on vitomine B. Iron and Liver are given for the
anemia. Some men combine the high vitamine therapy and
theraspeutic abortion.

Physio-thorapy such as passive and active exercise,
massage and electrical stimulation should be given the
affected muscles saad Jjoints.

Prognosis depends upon early diagnosis and treat-
ment. DNeurological examination should be performed in
8ll cases of hyperemesis gravidarum. Recgent investiga#c

tors give a moftality rate of 66%; of all the cases



rcportcd'in the literature the mortality is about 54.7%.
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