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Throughout this paper I shall use "affective hypertonia" as a designation
for paroxysmal hypertonia occurring in response to sudden strong affect. While
affective hypotonia, or cataplexy, is well known, a survey of the literature shows
that affective hypertonia has received scant attention. I shall describe the phenomenon as it occurs in man and in certain lower animals and shall state the
conclusions that seem, at the present time, deducible regarding its pathogenesis.
In affective hypertonia, as in cataplexy, consciousness is unimpaired.
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The most striking occurrence of affective hypertonia is in a breed of goats
found in certain parts of Alabama, Tennessee, Kentucky and Texas. My attention
was drawn to them by a reference in an article on Alabama by Simpich.1 Mr.
R. J. Goode, of Alabama, the owner of the goats referred to in the aforementioned article, generously supplied me with a detailed account of their behavior
in response to affective stimuli. Subsequently I came across articles on the
subject by White and Plaskett,2 Dexler,3 Hooper4 and Lush.5 From these sources
is derived the following account of these remarkable goats.
In severe cases the afflicted goat, when startled or frightened, responds with
generalized hypertonia of such degree that all its muscles on palpation feel "as
hard as wood" (White and Plaskett). Passive flexion of the extremities is then
impossible. The goat is utterly unable to move. The rigidity involves also the
respiratory muscles, so that difficulty in breathing or even temporary cessation
of respiration may occur. The posture is that of ordinary quadrupedal standing.
"The head is held high and drawn upward. The same for the tail, although
a goat's tail is always up anyway" (Goode6). Whether the animal falls depends
If the
on its relation to gravity at the moment of the onset of the attack :
attack occurs when it is well balanced on all fours, it will remain standing; if, on
the other hand, the attack catches it off balance, it will fall. Frequently the
stiffness supervenes a fraction of a second after the goat has begun to move away
from the source of the stimulus ; in these instances, of course, it is apt to be
caught off balance and may fall. If the goat is standing during an attack and
one pushes it over on its side, the quadrupedal standing posture is unchanged; in
other words, the goat then resembles a graven image placed on its side. In the

Simpich, Frederick: Nat. Geog. Mag., Dec., 1931, p. 730.
White, G. R., and Plaskett, J.: "Nervous," "Stiff-Legged," or "Fainting"
Goats, Am. Vet. Rev. 28: 556, 1904.
3. Dexler, H.: Die Schreckziegen oder Fainting Goats, Berl. tier\l=a"\rztl.
Wchnschr., Dec. 31, 1908, p. 970.
4. Hooper, J. J.: A Peculiar Breed of Goats, Science 43: 571, 1916.
5. Lush, J. L.: "Nervous" Goats, J. Heredity 21: 243, 1930.
1.
2.

6. Goode:

Personal communications to the author.
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words of White and Plaskett, the animals are "so rigid and stiff that they can
be lifted bodily without bending." The rigidity lasts from ten to twenty seconds,
after which the animal begins to walk off. During the first 8 or 10 yards (7 to
9 meters), the legs, especially the hind legs, are still somewhat stiff and are
moderately abducted, causing awkwardness of gait. Beyond that distance there
is no longer any stiffness, and the animal is then entirely normal in its movements.
Loss of consciousness does not occur. Mr. Goode, who has observed these
goats for over twelve years, wrote me that when he approaches a goat during an
attack the animal shows unmistakable signs of following him with its eyes. "A
threatening motion (made during the attack).. .causes the goat to make an
attempt to move away, but no more than a spasmodic effort results, because of
the fact that the muscles are temporarily so stiffened that actual locomotion cannot
be accomplished." White and Plaskett stated that during the attack the facial
expression is one of "fright, anxiety, agony."
White and Plaskett reported that "it is said" that in rare instances goats have
died during a severe attack. However, Lush was unable to find an actual instance
of this sort. Dexler, who secured all his information from Dr. J. F. Gudernatsch
of Cornell University, reported that death never occurred.
Clonic muscular movements do not occur, nor is there relaxation of the

sphincters.
So far I have described only the severest attacks. In addition to these, there
milder forms in which the goat becomes rigid and motionless, but only for a
"bare instant." It then moves off with stiff hind legs, gradually recovering, so
that after 10 or 15 steps it runs normally. There are even milder instances in
which there is not even momentary immobility, but only "momentary stiffness
and dragging of the hind legs" (Lush).
Characteristically the attack occurs when the goat is startled, as by a loud,
unexpected noise in its immediate vicinity or by the sudden appearance of an
intruder. If the intruder approaches calmly and in full view of the goat, an
attack seldom occurs. On the other hand, an attack will occur if the intruder
approaches unobserved and then suddenly rushes up to the goat yelling and waving
his arms. The response varies with the intensity of the stimulus. Thus, if a
flock of the goats are moderately startled, some will react with attacks while
others will be unaffected. On the other hand, if one startles them more severely
one may, to quote Mr. Goode, "catch any goat in the flock before he is able to
move. In such cases, some of them will stand rigidly without moving and others
will fall down. If one should arrange to get very close to them and then
make a sudden appearance with noise or waving of arms, it is not unusual that
every animal of the flock will fall down."
According to Lush, after a goat has been frightened into having an attack,
he "usually cannot be frightened again, no matter how great the excitement may
be, until he- has had at least 20 to 30 minutes to rest." Mr. Goode has found the
duration of this period to be fifteen or twenty minutes.
The only other effective stimulus consists of the effort to jump a moderately
high fence or a moderately wide ditch. These goats cannot jump as well as
normal goats (a fact of some economic importance—it is said that some farmers
prefer them because the fence enclosing them need not be very high). The effort
to execute what is to them a difficult jump will produce an attack. According
to Goode, the effort to jump a 2-foot (0.6 meter) fence will produce this result;
White and Plaskett reported that a 15 to 18 inch (38 to 45 cm.) fence will
suffice. Lush reported that young kids will have an attack on attempting to jump

are
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stick or some other small object in the path. As regards horizontal
the effort to jump a 2 foot ditch may produce an attack (Goode). This
occurrence of hypertonia in response to voluntary muscular effort reminds one of
the characteristic symptom of human myotonia. (Later, I shall refer to the
occurrence of affective hypertonia in association with human myotonia.)
In view of the cases (to which I shall allude later) reported by Hughlings
Jackson and others of patients who had attacks when unexpectedly touched, I
asked Mr. Goode whether this ever occurred in the goats. He wrote in reply:
"I have never had occasion to observe whether an attack could be produced by a
touch when the goat is not expecting it, as my goats are not sufficiently tame to
permit me to be near them without excitement."
Mr. Goode has often observed the goats fighting each other vigorously, but
has never under these conditions seen an attack.
I questioned Mr. Goode on the following points : 1. Do agreeable emotions
2. Are there ever attacks of hypotonia instead of
ever precipitate an attack?
hypertonia? 3. Are any of the goats afflicted with morbid somnolence? To each
of these questions he replied in the negative.
The malady is hereditary. In the early eighties a wanderer brought four
afflicted goats into Marshall County, Tenn. Mr. Goode has made it a practice
to try to trace the origin of every flock of afflicted goats coming under his notice
and "without exception" has traced them back to this original quartet. His own
goats were descended from a pair of afflicted goats purchased in Auburn, Ala.
Every descendant of this pair has had the malady. He has not mated afflicted
with healthy animals.
As to the age of onset, Mr. Goode stated that very young kids "often fail to
show any indication of being affected, but as they grow older the characteristic
becomes more and more marked, so that before the animal is one year old the
characteristic is fully developed." White and Plaskett reported that a kid under
their observation showed signs of the malady before it was 3 hours old.
Physically the goats are indistinguishable from normal goats. While sexual
maturity is not late, they bear young only once a year. (The common goat
usually has two sets of kids a year; some strains, however, such as the Angora,
have one set a year.)
Excellent photographs, made during attacks, may be found in Lush's article
and in Simpich's article on Alabama.
over even a
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OBSERVATIONS

ON

SHEEP,

HORSES

AND

CATTLE

Jones and Arnold7 described a remarkable disease ("staggers") of sheep in
Patagonia, characterized by paroxysmal hypertonia occurring when the animal is
frightened. Their description of the seizure follows:
"At first sight the animal may appear normal. Excitement becomes great
when the individual is alarmed by the barking of a dog, voices, etc. On becom¬
ing frightened it stands with a wild, excited look. The neck is extended and there
is usually a marked trembling of the head. Muscular twitchings of the hind legs
are a constant symptom; if the animal is driven it usually breaks into a panicstricken run. After running a short distance, stiffness of the legs becomes
marked. This stiffness is usually more noticeable in the hind legs. It moves
with short, convulsive strides, and suddenly plunges forward, falling with the
hind legs extended backward, and often rolls on its side. If the sheep falls on a
7. Jones, F. S., and
Med. 26: 805, 1917.

Arnold, J. F.: Staggers in Sheep in Patagonia, J. Exper.
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hillside it is not unusual for it to roll over and over until a level plain is reached.
It is quite common to observe a sudden stiffness of all four legs; when this occurs
the individual may fall directly on its side. When the animal falls it displays
extreme excitability ; the eyes bulge and the pupils are dilated. The head is drawn
back, the muscles of the neck are tense, and the legs are extended rigidly from
the body, with the digits spread far apart. If a sharp sound is made the muscles
become more rigid. If the sheep is permitted to lie undisturbed the muscles
gradually become flaccid, and the animal rises to its feet with some difficulty and
moves away, stiffly at first, but the gait soon becomes normal.
If it is frightened
the same phenomena are repeated."
From this it appears that the animal is conscious during the seizure.
A brilliant investigation by Jones and Arnold has revealed the cause of the
malady. It occurs only in sheep which eat a certain toxic pampas-grass (Poa
argentina), having been reduced to this necessity by shortage in the supply of
nontoxic grass consequent on a period of drouth. Jones and Arnold were able at
will to reproduce the disease by feeding sheep the toxic grass. Removal of this
grass from the diet invariably led to complete cure. Liability to the disease is
greatest during the first year of life.
The disease occurs also in horses and cattle under the same conditions as in

sheep.
OBSERVATIONS ON GUINEA-PIGS

Cole and Ibsen 8 have found in newly born guinea-pigs a rapidly fatal disorder
characterized by slow, irregular movements while the animal is at rest, clumsiness
of gait and, later, inability to stand. Death results at the age of 1 to 2 weeks.
Affected animals show a striking reaction to sharp auditory stimuli. When an
animal capable of standing is placed on its feet and a noise is made, it imme¬
diately "jumps upward and forward" on account of "sudden stiffening, particularly
of the hind legs, then falls on its side, the whole body shaking to some extent,
but the legs exhibiting strong clonic spasms. To the same stimulus normal indi¬
viduals give merely a slight start, and then sit unconcernedly as before." The
attack lasts a few moments.
In the severe stage of the condition attacks occur also following "attempts at
voluntary movements of the hind legs."
Since it is not known whether consciousness is retained during the attacks,
they can only tentatively be regarded as instances of affective hypertonia, in the
sense in which that term is here used.
OBSERVATIONS on parrots

Wilks9 observed that "a sudden strange noise will cause my parrot to drop
from its perch as if it had been shot." It is not known whether the animal was
conscious and whether tone was increased.
THE

PHENOMENON

IN

MAN

CASES IN THE LITERATURE

Some of the cases cited in this section are clearcut, by which I mean that it is
fairly obvious that during the attack (1) the patient was fully conscious and (2)
there was hypertonia. In the remaining cases there is some doubt on either or
both of these points.
8. Cole, L. J., and Ibsen, H. L.: Inheritance of Congenital Palsy in Guineapigs, Am. Naturalist 54: 130, 1920.
9. Wilks, S.: On Falling, Brain 9: 207, 1886.
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Affective Hypertonia as a Symptom of Myotonia.—In the family of myotonic
patients reported by Rosett,10 two members had affective hypertonia.
1. Louise (Rosett's case 2) at the age of 23 was frightened on seeing her 2
year old child pulled off a chair by a neighbor's child. As she was about to move
toward the children, "she suddenly experienced a wave of stiffness run through
her. She felt the muscles throughout her body become tense and hard, until she
could not balance herself any longer in the erect position, and she fell to the
floor 'like a log of wood.' The rigidity lasted for about three minutes, during
which she was perfectly conscious. The muscles relaxed in the course of another
minute or two, and she was normal again." Thereafter the patient was "subject
to such attacks whenever suddenly excited or surprised." When an attack occurred
while she was in the sitting position, the lower limbs remained relaxed, the rigidity
involving only that part of the body above the waist; when one occurred while
she was standing, the entire body became rigid and she fell "like a log." Rosett
witnessed an attack and verified both the rigidity and the preservation of con¬
sciousness. This, then, is a perfect case of affective hypertonia.
2. Louise's daughter, Mildred (Rosett's case 5), had this symptom: "When
she is suddenly and unexpectedly pushed from behind, she falls to the floor in a
rigid mass." It seems permissible here to regard unpleasant surprise as an element
in the pathogenic stimulus. Though Rosett did not say so explicitly, it is clear
from the context that consciousness was preserved throughout the attack.
Mildred had other symptoms of myotonia, but in Louise's case affective hyper¬
tonia was the sole neurologic symptom.
The occurrence of affective hypertonia in myotonia was known to Thomsen,11
who wrote, on page 706 of his article: "When the subject is frightened, when
unexpectedly he receives from behind a blow on his shoulder even if from a
friendly hand, when he bumps his foot against an unnoticed stone, or when he
unexpectedly hears a piercing sound, a sudden painful feeling darts through all
his voluntary muscles, exactly as though he had got an electric shock. Every
affect heightens the disposition to muscular irritability, and as fear and anger
can produce the symptom, so also can joyful exaltation."
"Increased Acousticomotor Reflex."-—In a discussion of certain uncommon reflex
movements in infantile spastic diplegia, Oppenheim 12 described the case of a child
(his case 2) who reacted to sudden noise with a brief tonic spasm of the muscula¬
ture of the trunk and limbs. Thus, an attack occurred when the table was struck
with a percussion hammer. Oppenheim regarded the phenomenon as "an exag¬
geration of simple lower reflexes" and therefore spoke of it as an "increased
acousticomotor reflex." (It may be added that in the case of this child attacks
occurred also when one suddenly grasped the skin of its abdomen.)
Several authors, notably Wilson,13 have called attention to this phenomenon.
Wilson recorded the case of a girl, aged 19, who had "falling attacks." "The
slightest unexpected noise causes her to collapse to the ground, without uncon¬
sciousness, and apparently without any of the usual concomitants of epilepsy,
10. Rosett, J.: A Study of Thomsen's Disease, Brain 45: 1, 1922.
11. Thomsen, J.: Tonische Kr\l=a"\mpfein willk\l=u"\rlichbeweglichen Muskeln in
Folge von ererbter psychischer Disposition, Arch. f. Psychiat. 6: 702, 1876.
12. Oppenheim, H.: Ueber einige bisher wenig beachtete Reflexbewegungen
bei der Diplegia spastica infantilis, Monatschr. f. Psychiat. u. Neurol. 14: 241, 1903.
13. Wilson, S. A. K.: Epileptic Variants, in Modern Problems of Neurology,
London, Edward Arnold & Co., 1928.
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So sudden is the attack that she is unable to save herself and
or minor.
has sustained bruises several times. Up to the time of her coming under my
observation she has had no epileptic fit. Somatic examination is negative." Wilson
did not specify the condition of the muscle tone during the attack. He reported
also the case of a young man with "reflex Jacksonian epilepsy," in which the
fits "commence in the right hand and are immediately preceded by a sensory aura
of violent tingling in the fingers. This aura and the subsequent fit never arise
'spontaneously' but always as a sequence to a sudden extrinsic stimulus of any
kind provided it is sufficient to startle him. As a single instance, a horse slipping
in the street near him, with clattering feet, sent him off in a fit." The account
does not say whether at any time during the fit consciousness was lost.
Keller 14 found in some children with spastic diplegia that a single handclap
behind their back "sufficed to cause sitting children nearly to fall to the floor by
virtue of a powerful shudder. Still more astonishing was this phenomenon in a
50 year old man, who was in an absolutely akinetic state of parkinsonism and who,
when quietly accosted,.. .started {zuckte zusammen) so iolently
that this stood
In these
out in sharpest contrast with his lack of spontaneous movement."
instances the context permits one to infer that consciousness was preserved.
Kennedy,15 on page 605 of his article, described the case of a young man sub¬
ject to "instant falling to the ground on hearing a sudden sound—a horse pawing
the ground in a quiet street, a boy whistling behind him, would be enough to pro¬
duce a cramp in the left leg and a quick fall in which he was always bruised. He
denied any loss of consciousness, and certainly to onlookers gave, for a long
period, no evidence of such. However, after two years of these events, frequently
repeated, he had a major convulsion which came on after the slamming of a door
and was preceded, as were the other attacks, by a feeling of a cramp in the leg.
These larger seizures did not entirely replace the fallings after sudden sounds."
It would appear from this account that after the onset of major convulsions the
patient continued to have two kinds of attack—falling attacks, with apparent
preservation of consciousness, precipitated by sudden noises, and major epileptic
attacks.
The spasms of tetanus are sometimes induced by sudden noise (Conner).16
It is of historical interest that Charles Bell17 was aware of cases in which
the patient fell in response to excitement and sudden noise. "Thus a gentleman,
capable of great bodily exertion, on going to hand a lady to the dining-room, will
stagger like a drunken man ; and in the streets any sudden noise, or occasion of
getting quickly out of the way, will cause him to fall down." Bell made no
reference to the condition of the muscles in such cases.
Miscellaneous Clinical Observations.-—Keller14 described the case of a girl,
aged 12, who had attacks precipitated by excitement, as when she was censured
Keller observed several attacks, in which the
or praised or anticipated a gift.
child became rigid, assumed a ballet-like pose, on tiptoe, with opisthotonos and
abducted arms, and then fell. She often fell hard enoughto injure herself. There

major

.

..

14. Keller, K.: Sturzanf\l=a"\lle beim Kinde infolge affektiver Muskeltonuserh\l=o"\hung,Deutsche Ztschr. f. Nervenh. 112: 140, 1930.
15. Kennedy, F.: Clinical Convulsions, Am. J. Psychiat. 11: 601, 1932.
16. Conner, P. S.: Tetanus, in Pepper, W.: A System of Practical Medicine,
Philadelphia, Lea Brothers & Co., 1886, vol. 5, p. 550.
17. Bell, C.: The Nervous System of the Human Body, London, Longman,
Rees, Orme, Brown and Green, 1830, appendix, p. 164.
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clonic movements and no demonstrable loss of consciousness. Complete
recovery always occurred after a second or two, the hypertonia disappearing dur¬
ing the moment she was falling. Examination showed choreiform unrest, bilateral
pes equinovarus, atrophy of the muscles of the right calf and absence of asso¬
ciated arm movements on walking.
Spiller1S reported two cases of obscure disease of the brain in which there
were no

symptoms of "subcortical epilepsy." In his case 2, the patient had attacks of
localized tonic spasm, lasting the better part of a minute, some of which occurred
apparently spontaneously while others bore some relation to emotion. Thus,
"attacks were more frequent when the patient was emotionally disturbed" (page
176), and "if she became excited she had attacks in rapid succession" (page 178).
Consciousness was not affected during these attacks (page 176).
Bechterew 19 described cases of "apoplectic hemitonia" in association with signs
suggestive of a lesion of the corpus striatum. One feature of these cases was the
occurrence of tonic spasms, spontaneously and also in response to emotion. Thus,
in regard to case 2 in his 1927 paper, Bechterew said that the "least emotion"
produced an attack; "a glance at the patient suffices immediately to increase the
tension of the muscles mentioned." In a case reported by Spiller, and cited in
full by Molitch,20 tonic spasms were "increased by excitement."
Vincent and Chavanny 21 reported a case of encephalitic parkinsonism in which
there were attacks of tonic spasm provoked by cold, fatigue and emotion.
Tinel, Baruk and Lamache 22 reported a case in which there were attacks of
decerebrate rigidity lasting from fifteen minutes to sixteen hours. Attacks were
provoked by all kinds of emotion, especially anger, as well as by hyperventilation
and by the injection of pilocarpine. While the patient asserted that during the
attacks she was unconscious, the authors were inclined to disbelieve this.
For reasons that will become apparent later, I make special mention of the
fact that hypertonia induced by laughter occurs very rarely. The only case I
know of in which this occurred, apparently without impairment of consciousness,
is one reported by Ziegler,23 who wrote: "At times when he [the patient] wanted
to laugh he could not do so because the muscles of his body would become stiff
and prevented laughing." The patient never fell during an attack. Kennedy,15
on page 603 of his paper, described a case which may be mentioned in this con¬
nection. The patient, a young man, "for some years had suffered from a sudden
One morning during rounds he was
giving way of his legs on laughing.
were

.

.

.

Spiller, W. G.: Subcortical Epilepsy, Brain 50: 171, 1927.
Bechterew, W.: Hemitonia apoplectica, Deutsche Ztschr. f. Nervenh.
15: 437, 1899; Apoplektische Hemitonie (Hemitonia apoplectica) als eine
wahrscheinliche Form der akuten Striatuml\l=a"\sionen,Ztschr. f. d. ges. Neurol. u.
Psychiat. 110: 695, 1927.
20. Molitch, M.: Hemihypertonia Postapoplectica, J. Nerv. & Ment. Dis. 76:
25 (July) 1932.
21. Vincent, C., and Chavanny, J.: Syndrome parkinsonien post-enc\l=e'\phalitique
avec crises de rigidit\l=e'\,Presse m\l=e'\d.32: 507 (June 7) 1924.
22. Tinel, J.; Baruk, H., and Lamache, A.: Crises de catalepsie hyst\l=e'\rique
et rigidit\l=e'\d\l=e'\c\l=e'\r\l=e'\br\l=e'\e,Bull. et m\l=e'\m.Soc. m\l=e'\d.d. h\l=o^\p.de Paris 52:1421 (Oct.
19) 1928.
23. Ziegler, L. H.: Narcolepsy After Severe Pneumonia, M. Clin. North
America 13: 1373, 1930.
18.
19.

von
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and was made to laugh out loud.
sitting on the edge of the bed
Immediately, his hands were thrust out in tonic spasm, the face was tonically con¬
vulsed and cyanosed and he slid off the bed to the floor. During his fall the
pupils were enlarged and fixed. He at once recovered and said he had not been
unconscious. However, the fit was so brief that we could not disprove this state¬
ment though I most strongly doubt its correctness."
Experimental Observations.—Jacobson 23a demonstrated, with the aid of suitable
.

.

.

.

apparatus, the contractions of trunk muscles which occur when
response to sudden loud noise. Löwenstein,24 in two cases of late

one

.

.

"starts" in

encephalitis and
one of myoclonus epilepsy, subjected the patient to pain and fright and succeeded
thereby in provoking hypertonia, the patient falling. Paskind,25 investigating the
influence of laughter and frowning in fifty healthy subjects, found that in fortyeight there was a decrease of muscle tone during laughter, and in two an increase.
In thirty-nine subjects there was an increase during frowning, in eight a decrease
and in three no change.
Epileptic Attacks Precipitated by Emotion.—Though this paper deals primarily
with attacks in which there is no loss of consciousness, brief allusion may be made
to the well known fact that typical major epileptic attacks are sometimes pre¬
cipitated by surprise and other emotions. Foerster 26 mentioned a case in which
epileptic attacks "could be provoked with experimental promptness by letting an
object fall on the floor, or by the noise of a passing tramcar." Cobb 27 related
the case of a boy who had an epileptic fit when barked at by a dog in Cobb's
laboratory.
In some cases the evidence as to loss of consciousness is suggestive but not
conclusive. Cooper 28 reported a case in which there were tonic spasms, during
which consciousness was "probably" disturbed "to some degree." The pupils,
during the attack, were dilated and did not react to light. Attacks sometimes
occurred as a result of fright and surprise, as when there was an unexpected
sharp noise, or when the patient's ear was suddenly flicked or his face slapped.
Three remarkable cases, reported, respectively, by Ogle,29 Dunsmure30 and
Hughlings Jackson,31 may be cited together. Their common feature was that
attacks were produced by touching certain parts of the body. In Ogle's patient
23a. Jacobson, E.: Response to a Sudden Unexpected Stimulus, J. Exper.
Psychol. 9: 19, 1926.
24. L\l=o"\wenstein,O.: Ueber affektbedingte Tonusschwankungen, Arch. f. Psychiat. 85: 276, 1928.
25. Paskind, H. A.: Effect of Laughter on Muscle Tone, Arch. Neurol. &
Psychiat. 28:623 (Sept.) 1932.
26. Foerster, O.: The Cerebral Cortex in Man, Lancet 2:309 (Aug. 8) 1931.
27. Cobb, S.: Causes of Epilepsy, Arch. Neurol. & Psychiat. 27:1245 (May)

1932.
28. Cooper, M. J.: Tonic Epileptic Attacks Precipitated by Fright or Surprise,
Arch. Neurol. & Psychiat. 30:462 (Aug.) 1933.
29. Ogle, J. W.: Case of Epilepsy Presenting Features of Unusual Interest,
Lancet 1:615 and 651, 1874.
30. Dunsmure, J.: Note of a Case of Temporary Loss of Voluntary Power,
Produced by a Touch on the Head, Edinburgh M. J. 20: 319, 1874.
31. Jackson, J. Hughlings: On a Case of Fits Resembling Those Artificially
Produced in Guinea-pigs, Proc. M. Soc. London 10: 78, 1887.
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slightest touch

on parts of the left arm or left side of the neck sometimes
tonic spasm involving chiefly the left side, during which consciousness
"was but slightly interfered with." In both Dunsmure's case and Jackson's case
it was emphasized that the touch must occur unexpectedly. In Dunsmure's case a
touch on any part of the head produced an attack; in Jackson's case, a touch on
any part of the head or face. In both cases there was some hypertonia. With
respect to the state of consciousness there was some doubt; Jackson, in a later
article,32 said, in comparing the two cases : "It was not certain that in either case
there was loss of consciousness in the seizure. I thought there was in my patient's
attacks and Dr. Dunsmure thinks there may have been in his patient's attacks."
Both patients also had major epileptic fits.

the

produced

a

REPORT

OF THREE PERSONALLY

OBSERVED

CASES

Case 1.—A woman, aged 59, who reached puberty at 16, from the ages of 11
to 17 had numerous brief attacks of inability to move, accompanied by a feeling
of stiffness, occurring in response to anger, resentment, shame and other painfid
emotions. After 17 she had only one attack, at 43.
This intelligent patient, a widow, was admitted to the Harrisburg State Hospital
on Nov. 13, 1931, in a paranoid state which had begun the preceding summer. In
all matters unrelated to her paranoid ideas she conversed sensibly. Her memory
was excellent.
Affective Hypertonia.·—From her twelfth to her eighteenth year the patient had
a number of brief attacks of stiffness and inability to move, which were induced
by certain painful emotions. She recalled the following examples : 1. The first
episode occurred at 11 years of age. A group of children had gathered in her
house ready to leave on a sleighing party. The patient, like the others, was bundled
up, ready to go. Probably as a result of excitement, she urinated involuntarily.
Chagrined, and ridiculed by a maid servant, she made her way to a toilet on the
ground floor. Having removed some of her wet garments she was about to leave
for her room upstairs for some dry clothes. She dreaded passing her playmates
with the telltale wet garments in her hands. Just as she was about to open the
door of the toilet, as she stated, "I found for an instant or two that I couldn't go.
I was [however]
My feet were leaden, I couldn't take the first step to go.
able to move my arms, because I remember tucking my wet leggings under my
arm, so that the children wouldn't see them."
2. At 14, at the funeral of an uncle, she saw her bereaved aunt. "I saw my
aunt's distressed face. My pity for her seemed to give me a chill, there seemed
to be a stiffening of my body—a tenseness—a feeling as though the spine refuses
to make the feet move. I stood still on the spot."
3. At 14, an attack was precipitated by a situation provocative of sudden
chagrin, occurring as the patient stood at the door, her hand on the door-knob.
At that moment, "I had one of those nervous chills. I was tense." There was
a pattern in the door-knob ; she held it so tight that the pattern was impressed on
but / coiddn't."
her palm. "I wanted to close the door
Similar attacks occurred when her hated stepmother shamed her openly and
once when her father, whom she adored, disappointed her by failing to keep a
...

.

.

.

promise.
32.
1895.

Jackson, J. Hughlings: Fits Following Touching the Head, Lancet

Downloaded From: http://archneurpsyc.jamanetwork.com/ on 07/02/2012

1:

274,

In every case the attack lasted only a few seconds. Only once did the patient
lose consciousness. Shortly after the onset of puberty (at 16), on the first day
of a menstrual period, she was scolded by her stepmother in the presence of friends.
She had a "nervous chill" and lost consciousness for a short period. When she
had regained consciousness there was no muscular soreness, nor had she lost con¬
trol of her sphincters.
After the age of 17, the patient had only one attack. This was when she
was 43.
Her son was standing on the stairs chatting with his mother, who was
a few feet above him.
Playfully she tapped him, causing him to lose his balance,
and he fell seven steps. "I simply stood rooted to the spot. I kept saying, 'Oh,
son, I didn't mean to do it. I know you're dead, but I didn't mean to do it.' I
wanted to go down and help him, but / couldn't move. From the waist down
I felt paralyzed: I seemed to have no power over my feet and legs. I was so
horrified to think I had pushed him down the steps." In a few moments he got
up and laughed, uninjured, whereupon immediately she regained the use of her legs.
It is noteworthy that the shock of coming home and discovering her beloved
and only son dead of a self-inflicted bullet wound (1927) produced no attack.
Laughter never produced an attack. The patient never had morbid somnolence
or cataplexy.
Neurologic examination gave negative results. General physical
examination revealed nothing but moderate arteriosclerosis, peripheral and retinal.

Comment.—It is noteworthy that the hypertonia involved chiefly the lower
limbs : "a feeling as though the spine refuses to make the feet move." In the
third episode cited, the upper limbs also were affected.
Case 2.—A woman, at 20 had a bromide hallucinosis which lasted four months
and disappeared one month after discontinuance of the bromides. During the
hallucinosis she had numerous brief attacks of stiffness of the hands and inability
to flex or separate the fingers, occurring in response to sudden fright or unpleasant
shock.
This patient's bromide hallucinosis has been fully described in a previous
article,33 in which she is listed as case 8. The hallucinosis began in November
1931 and disappeared at the end of February 1932.

Affective Hypertonia.—In giving a retrospective account of the hallucinosis
(of which she had a clear recollection) the patient revealed that during the
psychosis she had had many brief attacks of hypertonia induced by sudden
unpleasant emotions. The hypertonia was, with rare exceptions, limited to both
hands. The position of the wrists was midway between flexion and extension and
midway between pronation and supination. The fingers were in extension and
felt stiff. She was able neither to flex nor to separate them. "They seemed all
stuck together." On several occasions she forced her fingers apart by prying
them against some fixed object, but "when I got them apart they just stayed
where they were." The hands felt numb and cold, up to a point several centi¬
meters above the wrist. On a few occasions, in addition to the hands, the left
leg also felt numb and stiff, up to a point about 5 cm. below the knee. There
In each instance the attack cleared up in not
never was loss of consciousness.
more than two or three minutes, after which she was able to move as freely as ever.
The patient recalled the following actual instances : 1. The first attack occurred
at the end of November 1931, in the fluoroscopy room of a hospital. The room
was pitch-dark, and the patient was in a state of uneasy anticipation.
Presently
33. Levin, M.: Bromide Delirium and Other Bromide Psychoses, Am. J.
Psychiat. 12: 1125, 1933.
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the nurse pressed a lever, producing a "buzz," which had a gruesome startling
effect on the patient. "I was frightened and hollered, and my fingers got stiff,
they all went together."
The first contact with

2. She was given a cold wet pack in December 1931.
the cold sheet induced a typical attack of hypertonia.
3. The "voice of the devil" (which frequently
told her that her mother was going to die
attack followed.

cinosis)
an

her during the hallu¬
This frightened her, and

came to
soon.

4. The last attack occurred on Feb. 13, 1932, two days before admission to
Harrisburg State Hospital. She was riding in the back seat of an automobile.
Unexpectedly a motorcycle policeman, going in the same direction, overtook and
passed them, a loud roar issuing from his machine. "It scared and upset me,"
and an attack followed.
Remarkably, her frequent hallucinations of animals never evoked an attack,
even though they frightened her much more severely than the stimuli already
cited. She expressed the opinion that the suddenness of the fright determined its
effectiveness in precipitating an attack. The imaginary animals generally appeared
first at a distance and then came nearer, so that her feeling of fright was not a
sudden one. On the other hand, the buzz in the fluoroscopy room produced a
sudden fright or shock, as did also the first contact with the cold sheet and the
unexpected roar of the motorcycle.
Laughter never produced any symptoms. The patient never had morbid
somnolence.
On March 10, 1932 (about ten days after the termination of the hallucinosis),
I attempted to produce an attack of hypertonia. I succeeded in inducing a sudden
and severe fright, but no attack of hypertonia followed.
the

Comment.—The attacks of affective hypertonia began about two weeks after
the onset of the hallucinosis, while the patient was still taking bromides. They
continued for about three months, ceasing two weeks after the discontinuance of
the bromides and two weeks before the termination of the hallucinosis.
The distribution of the hypertonia differs from that in case 1.
Case 3.—A woman, aged 21, at 17 began to have an inconstant tremor of the
trunk and upper limbs, which was present also during sleep. At 20 she began
to have attacks of "sleep paralysis," and at 21 attacks of cataplexy. At 21 she
also began to have attacks of hypertonia precipitated by fright, surprise and anger ;
attacks of hypertonia occurred also on awakening from bad dreams.
In a previous article 34 I reported the case of a young woman who had attacks
of "sleep paralysis," of cataplexy and of affective hypertonia. The details already
published I shall not repeat here, but I shall amplify certain points to which only
passing reference was made in the previous report. The attacks of affective
hypertonia began in July 1932. They will be separated into those which occurred
during the day and those on awakening.
Diurnal Attacks of Affective Hypertonia.—The following are examples of
severe attacks:
1. In July 1932, the patient while walking in her garden came
very close to a snake before seeing it. "I was so near it that I almost tramped
on it.
It wriggled, and that's how I came to see it. I threw my arms up and
then they dropped down, and I was so stiff I [literally] couldn't move." She
34. Levin, M.: The Pathogenesis of Narcolepsy, with a Consideration of
Sleep-Paralysis and Localized Sleep, J. Neurol. & Psychopath. 14: 1, 1933.
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remained standing for what seemed several minutes, during which she was fully
conscious but rigid and absolutely paralyzed. Her arms were adducted and
extended at the elbow ; when she described the attack to me, several weeks later,
she no longer remembered whether the hands had been in pronation. Finally,
members of the family, a short distance away, noticing her plight, called to her.
"When they called to me, it seemed to relieve the fear—I knew I wasn't alone.
The moment they called to me I was able to move."

2. One afternoon in August 1932 the patient was walking in the garden with
Wearing socks, she suddenly felt and immediately saw a large woolly
caterpillar on her left leg, on the edge of the sock. "I screamed, and then I
began to feel funny. I got stiff all over, I couldn't move." The sister, knowing
the patient abhorred caterpillars, brushed it away, but the patient continued to
be stiff and paralyzed for several minutes, after which she suddenly was able to
her sister.

move

again.

In addition to the severe attacks, the patient had milder attacks when angry or
annoyed. "When I get real cross at some one, I get stiff all over, so stiff that
I can't talk. I try to talk, but can't. I just stand there, and after a little while
I'm able to talk again."
Unexpected sharp noises were especially capable of frightening the patient. On
several occasions noises frightened her even though she expected them. Thus, she
once stood about 4 feet away from a man who was shooting birds. She expected
the shot, yet when it came she was "stiff and paralyzed" for a fraction of a
minute.
On rare occasions, hypertonia occurred with no apparent precipitating cause.
Thus, in the diary which she kept at my request there is this notation made on
April 11, 1933: "Just got stiff. Can't remember any cause—was lying on the
bed reading."
In none of the attacks of hypertonia did the patient lose consciousness, nor did
she fall or lose control of her sphincters. (By contrast, in the attacks of cataplexy
she sometimes fell.)
Postdormitial Affective Hypertonia.—The patient had many bad dreams, from
which she sometimes awoke feeling temporarily stiff and paralyzed. The follow¬
ing examples will suffice:
1. In January 1933 she received news that her house had burned down to the
ground. (Her immediate reaction to this news will be described later.) Several
days later, in a dream, she saw her house in flames. "I woke up and was scared
and stiff all over. For a minute I couldn't move. At last, when I was able to
move, I was so nervous and shaky I could hardly keep still."
2. In February 1933 she dreamed that she was lost in a large building. "I
tried to jump out the window. Then I awoke, stiff, and couldn't speak or move
for several minutes."
Cataplexy on Unpleasant Emotion.—The patient's cataplexy occurred most often
during laughing, but sometimes it occurred during unpleasant emotion, as when
she was startled by the dog barking, by the wind slamming the door or by some
one silently entering the room. When the news came to her that her house had
burned down she had a cataplectic attack; she received the news while sitting,
talking over the telephone; during the attack she felt "limber" and for a minute
was unable to talk, but she did not fall or drop the receiver.
(It is remarkable
that several days later, when she dreamed of the fire, she awoke with hypertonia.)
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Attacks of hypotonia also occurred sometimes on awakening from a bad
dream ; e. g., in March 1933, she "awoke after dreaming I was in an Indian cave,
where there were many wild animals and snakes." She was "limber."
In one instance unpleasant emotion led to first hypertonia and then hypotonia.
She dreamed that some one was talking to her and awoke with the uneasy feeling
that someone was in the room. For a short time she was "stiff with fear" and
after that "limber and cold." Hypotonia followed by hypertonia never occurred.
While hypotonia sometimes occurred during unpleasant emotion, there was no
instance in which hypertonia occurred during pleasant emotion.
I witnessed none of the patient's seizures.

Comment.—I know of but one other case in which postdormitial hypertonia
occurred—the case of a diabetic patient reported by Wuth.35 The patient had
reactions to insulin accompanied by mental symptoms. He had a postdormitial
attack, of which he gave the following account: "Yesterday evening, as usual,
I took an injection at 8 o'clock, after which I ate with a friend, which may perhaps
indicate that I did not take care to eat a sufficient amount of carbohydrate.
Toward 11 o'clock I went to bed, feeling perfectly normal, and awoke at 3
o'clock almost completely paralyzed.
I could scarcely move my hands,
and my body was almost completely stiff (steif). But, remarkably, I was per¬
fectly conscious, and I knew immediately on waking what the trouble was and
what I must do. With the greatest difficulty I succeeded in reaching for the piece
of chocolate which I always keep at my bedside. Even after eating it, the tightness
(Gebundenheit) of my body was such that I could get to the door only by sup¬
porting myself on the bed and chair ; for I understood my condition so well that
I reflected it was necessary to unlock the door, so that in case of need someone
could come to me." The duration of the attack was not given. The patient fell
asleep again and "awoke this morning feeling quite normal, except for a slight
heaviness in the limbs."
...

COMMENT

From the cases cited in this paper it will be seen that with striking regularity
the emotions which precipitate hypertonia are distinctly unpleasant. Thus, hyper¬
tonia is precipitated by sudden sharp noise ; by fright, as when the patient sees a
snake ; by shock, as at the first moment of contact with a cold pack, or when the
patient sees her child being pulled off a chair; by censure and embarrassment,
and in one case (my case 1) by pity. In response to careful questioning my three
patients recalled all the episodes they could; in each instance the attack came on
as a result of some unpleasant emotion.
There were only two cases in which
hypertonia was provoked by pleasant emotion : Ziegler's case, in which laughing
caused the patient to feel stiff, and Keller's case, in which attacks occurred not
only when the patient was censured but when she was praised or anticipated a
gift. (See also Thomsen's statement that "joyful exaltation" may produce mus¬
cular spasm in patients with myotonia.)
In striking contrast with the fact that hypertonia occurs (with rare excep¬
tions) in response to unpleasant emotion, cataplexy occurs characteristically in
response to pleasant emotion. In the vast majority of cases the common occur¬
rence of cataplexy is during hearty laughter. In those cases in which cataplexy
occurs also in situations other than laughter, as often as not the situation is one
of pleasurable excitement (receiving a good hand at cards, unexpectedly meeting

35. Wuth, O.: Ueber psychische Krankheitserscheinungen bei
Monatschr. f. Psychiat. u. Neurol. 73: 129, 1929.
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old friend on the street, sexual orgasm, etc.). In only a small minority of
does cataplexy occur during unpleasant emotion exclusively. In a group of
sixty-six cases of narcolepsy,36 representing all I found in the literature up to
1929, there were only five in which cataplexy occurred during unpleasant emotion
and not during laughter.
In view of this contrast in the clinical occurrence of affective hypertonia and
hypotonia, one is not surprised to read that Paskind found experimentally in
healthy people that during laughter there is usually a decrease in muscle tone,
while during frowning there is usually an increase. The contrast finds expression
in everyday language when people say they are "weak with laughter" but, on
the other hand, "scared stiff." Rothfeld 37 brought out the contrast vividly when
he compared the appearance of a man following a hearse with that of a boy march¬
ing behind a military band : the former is bowed with grief, his face and body are
comparatively rigid and there is restriction of the associated arm movements on
walking (an "akinetic-hypertonic" picture) ; the latter carries himself erect, swings
his arms briskly and displays lively facial mimicry (a "hyperkinetic-hypotonic"

an

cases

picture).
It seems permissible to conclude that paroxysmal hypertonia occurring during
unpleasant emotion and cataplexy occurring during pleasant emotion represent
exaggerations of reactions found in healthy people.
The conclusions up to this point seem amply warranted by clinical and experi¬
mental data. It is when one comes to the pathogenesis of affective hypertonia that
one is on uncertain ground.
One may say that there is a reflex mechanism
whereby stimuli such as fear and surprise cause an increase of muscle tone. In
mature healthy people this reflex under ordinary circumstances appears only in
rudimentary form, being presumably inhibited by higher centers. It therefore
seems possible that affective hypertonia may appear in either of two ways:
(1)
through increased irritability of the reflex arc in question, in a way comparable
to the increased irritability of spinal arcs in strychnine poisoning; (2) through
dissolution of the higher inhibitory centers, this being comparable to the increase
in the knee jerk in dementia paralytica without tabes. One must therefore ask
two questions:
1. What is the reflex arc by means of which muscle tone is increased in response
to the proper stimuli? The constitution of this arc is obviously unknown. One
may say only that the arc is probably extraordinarily complicated and that it prob¬
ably includes portions of the thalamus and the corpus striatum.
2. What are the higher pathways whose interruption permits the unchecked
action of the reflex arc mentioned in the first question? This question is equally
difficult to answer. It is noteworthy that in some cases the posture during affective
hypertonia is that seen in decerebrate rigidity. The best example is the case of
the "nervous goats." During their attacks the goats maintain the quadrupedal
standing posture ; it is permissible to conclude that these attacks represent a
transient decerebrate rigidity. This conclusion possibly applies also to my case 3,
in which the patient during severe attacks stood stiff, her arms rigidly adducted
and extended at the elbow. In another case (Keller) the posture was typical of
decerebrate rigidity in so far as there were opisthotonos and extensor rigidity of

36. Levin, M.: Narcolepsy (G\l=e'\lineau'sSyndrome) and Other Varieties of
Morbid Somnolence, Arch. Neurol. & Psychiat. 22: 1172, 1929.
37. Rothfeld, J.: Affektiver Tonus- und Bewusstseinsverlust beim Lachen und
Orgasmus (Gelo- und Orgasmolepsia), Ztschr. f. d. ges. Neurol. u. Psychiat. 115:
516, 1928.
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the legs, but atypical in that the arms were abducted. The case reported by Tinel,
Baruk and Lamache was one of attacks of decerebrate rigidity provoked by emotion
and other means; it differs from the other cases cited in this paper in that the
attacks lasted, not a few minutes but from one-quarter to sixteen hours. In
view of these observations one may entertain the hypothesis that the higher path¬
ways mentioned in the first sentence of this paragraph have some relation to the
pathways that inhibit decerebrate rigidity.
The reader will already have recognized that in many cases the posture is not
that of decerebrate rigidity. This is seen particularly in my case 2, in which the
patient noticed that during the attacks her wrists were midway between flexion and
extension and midway between pronation and supination, her fingers fully extended.
It is therefore apparent that the statement contained in the concluding sentence of
the last paragraph is not universally applicable ; at most it may prove true in some
cases.

Two puzzling facts must be mentioned: 1. In two cases affective stimuli pro¬
duced first hypertonia and a few moments later hypotonia. One is the case reported
by Redlich 3S on page 140 of his paper ; in this case, at the beginning of a cataplectic
attack there was "a sort of stiffness of the arms and legs." The other is my case 3 ;
the patient once awoke from a dream "stiff with fear" and, shortly after that, was
"limber." 2. In the case of the "nervous goats" it was observed that when they
have had an attack they cannot have another for twenty or thirty minutes, no mat¬
ter how badly one may frighten them. A similar observation was made in the
case reported by Ogle, who wrote: "In order that an attack should be induced a
second time, it was necessary that an hour or two should have elapsed after the
first one, as if to permit of an accumulation of force."
It is of interest to consider certain tentative conclusions that may be drawn
regarding etiology. The "nervous goats" probably suffer from hereditary infe¬
riority of the higher inhibitory pathways. In my case 2, affective hypertonia
occurred only during a severe bromide intoxication. Since bromides are cortical
poisons, they probably caused temporary paralysis of the higher inhibitory path¬
ways. In the case of the sheep studied in Patagonia by Jones and Arnold, the
symptom occurred only after the animals had eaten a certain toxic grass. The
nature of the poison contained in this grass is not known. Is it a cortical poison
or, like strychnine, an irritant to lower reflex arcs? If the former, one will have
to assume that the poison causes affective hypertonia by paralyzing the higher
inhibitory pathways ; if the latter, one will have to assume that it acts by heighten¬
ing the irritability of certain lower arcs. It is noteworthy that in their first year
of life sheep are more susceptible to this poison than later. This may mean that
the higher pathways, being in lambs relatively underdeveloped, are (on the first
assumption) more susceptible to the paralyzing effect of the poison or (on the
second assumption) less capable of keeping in check the unduly irritated lower arcs.
Affective hypertonia is obviously only a symptom and never a disease.
SUMMARY

Cases
patient is

described in which emotional stimuli produce a state in which the
paralyzed and feels stiff ; the muscles on palpation are hard ; consciousness
is not impaired ; the patient usually recovers in not more than a few minutes. This
is the full-fledged form of the symptom. There is also an incomplete form, in
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38. Redlich, E.: Epilegomena
Psychiat. 136: 128, 1931.
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which there is

generalized hypertonia lasting only

a

moment or

hypertonia localized

in one or more limbs. The symptom may be called paroxysmal affective hyper¬
tonia. The commonest effective stimuli are sudden sharp noise, unpleasant sur¬
prise, fright and shock. Other stimuli are censure, embarrassment and pity. Very
exceptionally attacks are produced by pleasant stimuli.
Affective hypertonia may be contrasted with affective hypotonia, or cataplexy.
The two symptoms have these features in common: The patient is conscious and
in severe instances completely paralyzed ; recovery occurs in a few minutes. They
differ in the fact that muscle tone is increased in the one and abolished in the other
and in the fact that hypertonia is characteristically evoked by unpleasant and
cataplexy by pleasant stimuli. This contrast in the nature of the effective stimulus
accords with Paskind's experimental demonstration in healthy people that during
laughter there is usually a decrease and during frowning usually an increase in
muscle tone. It accords also with common experience as shown in everyday
language: People say they are "weak with laughter" but, on the other hand,
"scared stiff."
One may postulate a reflex mechanism whereby stimuli such as fear and sur¬
prise cause an increase of muscle tone. In mature healthy people this reflex under
ordinary circumstances appears only in rudimentary form, being presumably
inhibited by higher pathways. If this is true, affective hypertonia may appear in
either of two ways: (1) through increased irritability of the lower reflex arc, due
to poisons which have an effect similar to that of strychnine, and (2) through inter¬
ruption of the higher inhibitory pathways. Some clinical data are in keeping with
these assumptions, but it is emphasized that nothing is known with certainty con¬
cerning the pathogenesis of affective hypertonia.
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