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V1. Obfervations upon the Effeéts of Eleftricity
applied to a Tetanus, or Mufcular Rigidity,
of four Momths Continuance. In a Letter
to the Royal Society. By William Wat-
fon, M.D. F. R S. Member of the
Royal Colleges of Phyficians of London
and Madrid, and Phyfician #0 zbe Found-
ling Hofpital.

To the Royal Society.

Gentlemen,
Read ng, 19, VER fince your eftablithment, the
1703 communicating the hiftory of un-

common difeafes has feldom failed of a favourable
reception by you, and has been frequently thought to
merit a place in your journals and regifter-books.
This has emboldened me to lay before you the fol-
lowing hiftory.

CaTHERINE FIELD, agirl in the Foundling Hof-
pital, aged about feven Years, and otherwife a healthy
child, having been difordered a few days with what
were confidered as complaints arifing from worms,
was obferved, on Thurfday, July 8, 1762, to open
her mouth with great difficulty. This particular cir-
cumftance increafed fo much, that by the Sunday
following, when I firft faw her, her teeth were fo
much confined, it was with difficulty that even li-
quids could be admitted into her mouth. She had
two days before parted with two worms, an;l hadl
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feveral very offenfive ftools. Her breath was now,
and had been for fome days, very fetid.

Though her jaw was locked very clofe, fhe was
without pain; even in the Temporal and Mafleter
mufcles, whofe office is to bring the under-jaw to
the upper; and which, in this inftance, were tenfe,
hard, and fpafmodically affeted. She was feverifh,
her pulfe was quick, and her fleth hot; and the had
had but very little fleep.

On Monday, July 12, I vifited this poor girlin
confultation with my learned and ingenious friend
and collegue Dr. Morton. We found fhe had had a
reftlefs night; her fever was high, and it was infi-
nitely difficult to introduce any thing between her
teeth. As there had been no wound, no eruption
repelled, we were of opinion, from her offenfive
breath and other indications, that the fpafm of her
jaw was f{ymptomatic, either of worms or foul
bowels. , ;

Whatever was admitted into her mouth was fwal-
lowed without difficulty ; neither in this ftate of the
difeafe was her breathing at all affeGted. The regi-
men we put this patient under, for this formidable
complaint, will be mentioned hereafter.

For near three weeks the diforder confined itfelf to
the jaw, during which time fhe was conftantly fever-
ith. At times indeed her fever ran very high, and
her pulfe beat 130 ftrokes in a minute. At other
times it beat only about 100; but never for thefe
three weeks wasit flower than that number.

Notwithftanding our beft endeavours, the difeafe
not only continued, but the rigidity communicated
itfelf to the mufcles of her neck, fo that the could not

C2 ; move
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move her head in the leaft: And from pains thoot-
ing down her back, we had reafon to apprehend,
and which indeed did foon after happen, that the
mufcles of her back would foon likewife be rigid.

After the back was affeted, the difeafe extended
itfelf very faft; fo thatby the end of September, ai-
mott all the mufclesof her body were rigid and moti- -
onlefs. To be fomewhat more particular; the rigi-
dity from the Temporal and Maffeter mufcles had ex-
tended itfelf to the cheeks, to the neck, breaft, ab-
dominal mufcles, all thofe of the back, theright arm,
the hips, thighs, legs, and feet. Nor were they
by any force, that could be exerted with fafety, to be
extended. By the rigidity and contraction of the
large and long mufcles of the back, the Os Sacrum
and hips were pulled towards the thoulders; fothat
the fpine formed a very confiderable arch. By the
fuperior ftrength of the Flexor mufcles of the thighs
to that of the Extenfors, the legs were pulled up al-
moft to the thighs.

Of all her limbs, the left arm only preferved
any motion. Of this the joint of the thoulder was
rigid, that of the elbow extremely impaired ; but the
wrift, hand, and fingers, were reafonably pliant.
The various mufcles fubfervient to the motions of the
eyes, eyelids, lips, and tongue; as well as thofe,
internal ones at leaft, which affift in performing the
offices of refpiration and deglutition, did not feem in
the leaft to partake of the rigidity.

From the end of September to the middle of
November, the difeafe, as though it had exerted all
its power, was at a ftand. ‘'The feverith heat had
left her, and her pulfe beat generally between cigh;g

a
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and ninety ftrokes in a minute.  But during this in-
terval the poor patient was feized many times, both
in the night and in the day, with violent convulfions
in thofe mufcles of the eyes, face, and right arm,
which had any mobility left. Thefe were fo fevere,
that, in her weak and wretched ftate, her attend-
ants imagined every attack would put an end to her
diftrefles.

In this ftate, partly from the feverity of the difeafe
and partly from the very fmall quantity of food which
could be given to her, and which was only through
a fmall opening made by extralting two of her teeth
and without which fhe muft inevitably have been
ftarved, fhe was emaciated in a moft extraordinary
manner. Her belly was contracted, and pulled in-
wards towards the fpine. Her whole body, to the
touch, felthard and dry, and much more like that
- of adead animal than a living one. This, added to
the very great diftortion of her back and lower limbs,
heightened the difagreeable fpectacle, and called to
my mind that admirable paffage of * Aretzus, who,
when treating of and contemplating this difeafe, calls
it « inhumana calamitas, injucundus afpettus, trifte
¢ intuenti fpeGaculum, et malum infanabile.” And
he fubjoins, that ‘ their diftortions are fuch, that they
¢« cannot be known by their moft intimate friends ;"
which in the cafe before us was moft ftrictly true.

During the continuance of this diforder, which
had lafted now more than four months, nothing had
been omitted that either Dr, Morton or myfelf

* Cap. vi. 'Efdibeumos % ocvupogh, xai dreomis piv 4 Sus,
eduymen Ot xab T cpéovls Biny dvinesov Ot 75 Sewiy.

could
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could fuggeft for her relief. While worms or foul
bowels could be fufpeQed to have occafioned this
illnefs, as her ftools were at firft very offenfive, and
the had voided two worms, ‘vermifuges of the moft
celebrated kind, linfeed oil both by the mouth and
by clyfters, and fuch other medicines as tend both
to carry off or deftroy the worms, and cleanfe the
bowels, were afliduoufly adminiftered. But no re-
lief arifing from thefe, bleeding with leaches at the
temples, when her fever ran high, blifters behind
the ears, round the neck, upon the head, and in
various parts of her body, were from time to time
applied, as the diforder feemed to indicate. Nor
during this time were antifpafmodic remedies of va-
rious kinds omitted, and that in very liberal dofes.
Among thefe, as in feveral cafes of locked jaws, re-
lated by authors of undoubted credit, opiates had been
found to have been attended with great fuccefs,
Tin&ura Thebaica was copioufly given. So that,
between the 12th of July and the end of the month,
more than nine hundred drops of that tin&ture were
taken: A large quantity for fo young a perfon! This
we fometimes thought had a good effe&t, as the jaw
was at times fomewhat loofened; but this advantage
was temporary, and the ftri®ture foon returned as
fevere as before.

Though this medicine, given in large dofes, did
not affec her head, but only gave her quiet nights,
yet it was occafionally obliged to be fufpended; as her
pulfe was at times much funk, and her fweats cold
and clammy. Volatile liniments were liberally ufed
to the rigid parts, and warm bathing was continued
for many weeks, with much friction, while in the

warm water.
1 After
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After warm bathing had been fo long tried with-
out fenfibly good effe&, cold bathing, recommended
by Hippocrates * for the cure of this difeafe, was
dire&ted ; and fhe was dipped feveral times, without
being apparently the better or worfe for it.

From the end of September, as what had been
done hitherto had not been able to prevent the rigi-
dity extending itfelf, we defifted from attempting to
relieve her by medicine, and determined to nourith
and fupport her; and wait to obferve, though it was
fcarce to be expected, whether nature unafiift-
ed would point out any crifis for her relief. This
attention was continued to the middle of November,
without any other alteration than that her convulfions
increafed in their force; and every day, by thofe
who were about her, was expeGed to be the laft;
and which was an event, as the profpe& was fo un-
promifing, muchto be withed for. Dreadful how-
ever as her fituation was, fhe was ftill alive: we were
defirous therefore of omitting nothing, that in the
leaft might be expected to relieve her.

I nAD heretofore many times obferved, that in para-
Iytic limbs, the muicles of which had for a confider-
able time ceafed to be fubfervient to the will of the
patient, I had been able, by the means of eletricity,
to make any mufcle I thought proper contra& itfelf,
and a& as a mufcle, without the patient’s being able
to controul it. I had feen in one inftance the good
effe@s of elericity, in reftoring to the hands and
arms of a paralytic almoft their accuftomed ftrength,
and voluntary motion; but thefe good effects, the

* Tlepi vovows, Lib, IIT,
greateft
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greateft part of them at leaft, were only temporary,
and the patient relapfed. But I had never feen or
known the effects of eleétricity in the contrary affec-
tion, viz. rigidity of mufcles. I was very defirous
therefore of trying its effets in this inftance, and of
fhaking the rigid mufcles by electricity; efpecially
as Icould have it done with very little pain, and no
danger to the patient.

I juft now mentioned, that I was able in paralytic
perfons to make any particular muicle at my will ex-
ert its aGtion. ‘This was to be effeCted by fimple
eleCirifing only; but by modifying and altering the
apparatus of the charged vial, 1 was able to do much
more. It is now feventeen years fince, that I dif-
covered, and communicated it to you at that time,
that by means of the eleé?ric circust 1 could caufe the
eleCricity topervade any mufcle, any number of muf-
cles, or whatever part of the body I pleafed, without
affeCting the reft with that unpleafing fenfation. Ma-
ny experiments, relating to this matter, and which I
laid before you, were printed in the forty-fourth vo-
lume of the Philofophical Tranfactions.*

But to return to our patient: We ordered her to
be electrifed about the middle of November. This
was done every day, or every other day for about
twenty minutes, by fmply elecirifing the mufcles fub-
fervient to the motion of the lower jaw, herneck, and
her arms. This at firft was very difficult to be at-
chieved; as the was not capable of being placed in a
chair to be eleCtrifed by herfelf, and as an affiftant
could fcarce hold her on account of her being greatly
diftorted. It with difficulty, however, wasdone.

* Pag. 718, & feq.
After
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After about a fortnight, the convulfions left her,
and her fleeps were longer and more quiet; but the
tigidity continued the fame. After this, fuch parts
of her body, as were thought expedient, were-made
part of the eleltric circuit, and were thook by the
explofion of the charged wial. Thefe applications
were at firft more particularly made to the Temporal
and Mafleter muicles (the parts firft affected) and to
the mufcles of the neck and arms; afterwards to
thofe of her back, hips, thighs, and legs. Care
was taken to moderate the thocks in a manner, not
to be too fevere; andthe was eleCrifed every fecond,
and {fometimes every third day.

Thefits, as I juft now mentioned, and which were
of the epileptic kind, left her in about a fortnight
from her being eleCtrifed, and have never fince re-
turned, even in the flighteft degree. In about a
fortnight more her jaw was leofer, and the mufcles
of her neck and armshad a large fhare of motion : and
it was very obfervable, that as her mufcles increafed
in their power of motion, they increafed in their fize,
and the patient in her ftrength. By the end of Ja-
nuary, not to be too tedious in my narration, by
continuing the eledtricity, every muicle in her body
was loofe, and fubfervient to her will; and the could
notonly ftand upright, but walk, and can even run
like other children of her age. With her ftrength,
the has fo far recovered her fleth and colour, that her
prefent appearance is that of a reafonably healthy
child; and her breath has quite loft its late offenfive
fmell. The only parts of her body not quite fo loofe
as the reft, are the Temporal and Maffeter mufcles,
which were the parts firft affeted by the difeafe.

Vor. LIII D This
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This prevents her opening her mouth quite fo wide
as the formerly could; but this hindrance is fo little
as not at prefent to be taken notice of, unlefs hinted at
beforehand. She now goes to fchool, lives at large,
and goes out every day when the weather is feafon-
able; but the eleCtrifing is ftill continued, tho’ not
fo conftantly and regularly as before, This I propofe
thould be continued, until the return of warm wea-
ther. In the laft week this child was prefented to
the committee of the Foundling Hofpital, where
feveral of the governors, who were apprifed of her
cafe, exprefled their amazement at her, founexpeét-
ed, recovery. - ‘

Itishere to be obferved, that, except the muicles
fubfervient to the motion of her jaw, nene fo long
continued their rigidity as thofe of the back, deno-
minated * longiffimi dorfi” by anatomifts. Thefe,
when almoft all the other muicles of the body were
loofe, remaining tenfe and hard; and, by pulling
the loins up towards the fhoulders, continued the
arch of the fpine before mentioned. As the patient.
was fo much emaciated, thefe muicles might be
traced, on each fide of the fpine, from their origin
to their infertion; and for a confiderable time after
the was in other refpe@s recovering, thefe felt hard
like twifted cords.  Atlength, however, by direCting
the ele@ricity through them, and the parts near them,
ina very liberal quantity, thefe likewife gave way,
and are now as loofe as any other muicles of her
body. ; ‘ :

IN proportion as a matter is extraordinary, the
proofs to fupport its reality fhould be extraordinary.
That excellent maxim, ¢ Nil temere credere,” thould

never
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never be loft fight of in our inquiries; otherwife no-
velty and the love of the marvellous will be apt to
miflead us. On the other hand, the indulgence of
an extravagant Pyrrhonifm may prove equally
detrimental in every endeavour to extend the bounds
of fcience. It may prevent the giving due weight to
matters of real information, and hinder their being
made ufeful. For my own part, I fhould think it
an indignity offered to the Royal Society, to lay be-
fore you any extraordinary phznomenon, which is
fupported only by a flight degree of evidence. On
the contrary, when a number of concurrent circum-
ftances tend to eftablith a fa@®, we ought not in a
certain degree to refufe our affent to it, though fome-
what out of the common courfe. ‘Thus in the cafe
before us; when an unufual difeafe of feveral months
continuance, and when the patient was fuppofed to
be reduced to the laft extremity; when medicines
and applications of every kind, celebrated by the
ableft writers and pratitioners both antient and mo-
dern, had been tried with little or no effe@, at leaft
with regard to the rigidity; when during a courfe
of eleGrifing no medicines or applications of any kind
were made ufe of; when likewife, during this
courfe, the patient voided no worms, had no purg-
ings, eruptions on the fkin, or kindly impoftuma-
tions, which might have been confidered as critical
difcharges, and to have brought about the cure;
when, I fay, none of thefe things happened, and
 the patient under eleGrifing only, and that at a very
fevere feafon of the year, has been reftored to perfeét
health, I cannot refufe my affent in believing it
effected by the power of ele@ricity. That fo ative

D2 a principle,
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a principle, when properly direted to the difeafed
parts, fhould have important effeCts, no one can
doubt who has been in the leaft converfant with it.
Though at the fame time I confefs, well apprifed of
the falutary effets of warm weather in reftoring a
more perfe¢t motion to torpid limbs, that had the
eleGtrifing been begun in March, and continued to
the end of May, though attended with the fame fuc-
cefs as in the prefent inftance, T could not have fup-
prefled my doubts of the warm weather greatly con-
tributing thereto. But as this was done during the
depth of winter, and that a feverely cold one, no fcru-
ples, in'my mind at leaft, can arife upon this head.
I take the liberty however to lay the whole evidence
before you, that every one may make from it fuch
deductions as he thinks proper..

Perhaps indeed fome may be of opinion, that even
the. cold weather contributed to cure this diforder.
But it is well known, that warmth relaxes the ani-
mal fibres, and that.cold conftipates and braces them.
In the cafe before us, the muicles, compofed of mi-
nute fibres, were as rigid and tenfe as they well
could be, even in a difeafed and obftru&ted ftate. If
cold therefore contributed any thing, it was to make
this cafe worfe. And this is conformable to the opi-
nion of Aretzus*, who, among the caufes of the
difeafe, reckons intenfe cold; and fays, ¢ that for
« this reafon the winter of all the feafons is moft pro-
« dudive of this difeafe.” He fubjoins, ¢ thatwomen
« are more fujet thereto than men, on account of
« the coldnefs of their conflitution.” Celfus 4 like-

* Areteus, Lib, I. Cap. vi. ]
+ Celfus, Lib, II. Cap. i. Frigus modo nervorum diftentionem,
modo rigoreminfert: ilud Tracpds, hocTérwsos Graecénominaq:;,
Wit
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wife exprefly afferts, that cold fometimesis the caufe
of it, and in another part of his excellent work fays,
« that the greateft caution fhould be ufed to defend
¢« the patient from cold; and that therefore the fire
¢ in his room fhould be conftant.” He moreover
recommends warm bathing both in water and oil, as
conducive to the cure of the difeafe. To thefe may
be added the fentiments of Ceelius £ Aurelianus, who
confiders that cold is frequently the caufe of this
difeafe. He recommends various kinds of warm
external applications; fuch as warm bathing, rubbing
the affeCted parts with warm oil, the application of
warm cataplafms, bags of heated bran, or linfeed.
With Celfus, this author recommends, that attention
be given to the warmth of the patient’s chamber.
How far therefore, for the reafons and authorities
before-mentioned, cold weather could probably af-
fift in the cure of the cafe before us, need not in my
opinion be infifted upon.

AND now, Gentlemen, permit me to make a few
obfervations upon the difeafe itfelf, which, at leaftin
the degree of the cafe before you, is a very rare one
in temperate climates. In warmer countries, and
efpecially between the tropics, it is too often feen.
It was well known to the ancients. Hippocrates §
calls it Téraws, and fays, that thofe who have it fe-
verely, die on the fourth day ; if they furvive that day,
they recover. He makes farther mention of it in
other parts of his works*; more particularly in
his book ITepi Noveay, whese he defcribes both the

1 De Morbis Acutis, Lib. IIf. Cap. vi. viii.

§ Aphorifm, Lib. V. Se&. vi.

* Vide Lib. Iegd ugm'p.wy-—ﬂtg‘s Ty los waler, & alibi.
Tetanos
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Tetanos and Opiftboteiros.  In this part of his work,
inftead of the fourth, he mentions once, and repeats
it, thatif they live beyond the fourtcenth day, they
recover. Lett it fhould appear, that the father of
the medical art fecms to contradi@ himfelf, it may
not be improper to remark, that when he fays, that
the Tctazos is mortal in a very few days, he moft
generally means thofe which are fymptomatic, and
are attendant upon wounds, luxations, and bruifes ;
fuch as the three inftances mentioned in his Epidemics.
Thofe affected with this difeafe, mentioned by Hip-
pocrates in his book TTegi Koyoiper, are exprefly faid
to arife from wounds. Thefe were foon mortal.
But where thefe difeafes took their rife from other
caufes; they werelefs violent, continued longer, and
the expeation of recovery was greater. In his book
therefore, Ilegs 7 trr@mwalfiy, when treating of the
Opifthotonos, attendant upon a fever, inflammation of
the throat, or other internal diforders, he fays, that
if they live beyond the fortieth day, they recover.

Aretzus *, under the fame appellation with Hip-
pocrates, has given us an excellent hiftory and re-
marks upon this difeafe, as well as upon the Opiftho-
tonos, and Emprofthotonos, which are nearly related to
it; or, to fpeak more properly, the fame difeafe affect-
ing different mufcles, and throwing the body into
different kinds of diftortion. ~Celfus 4 has mentioned -
and defcribed this difeafe, to which no name was
afligned by his countrymen, and has called it ¢ Qui-
« dam nervorum rigor.” Tho’ this excellent author
reckons it among the difeafes of the neck, the parts

* Morb. Acut. Lib. I. Cap. vi.
4+ Lib, IV, Cap. iii. Erft
I



[ 23]

firft affeGed by it are the mufcles fubfervient to the
fnotions of the lower jaw, from which it is ufually,
if the difeafe continues, propagated to thofe of the
neck. Calius * Aurelianus has, as it is fuppofed
from Soranus, defcribed it, and handed down to us
fuch methods of cure, as had been found in his
time moft fuccefsful.

Pliny § mentions the Tetanus in many parts of his
Natural Hiftory. He forbids the ufe of wine to thofe
who labour either under this difeafe, or the Opiftho-
tonus. Herecommends in different parts of his work,
as internal remedies, caftor, hellebore||, the athes of
the fig-tree, pediculi marini, and pepper. He ad-
vifes warm baths, with the nitre of tbe ancients dif=
folved in them; and direcs the patient at other times
to be rubbed with the coagulum found in the fto-
mach of a calf, or with the juice of Peucedanum, or
hogs-fennel. This, it is to be prefumed, was the
moft general method of treating thefe difeafes, in the
age wherein this author wrote.

This difeafe is frequent in Greece, Italy, andin the
warmer parts of Europe, where its effe@s are feverely
felt. <} Bontius, who refided longin the Eaft Indies,
has briefly defcribed it; which, though he fays it is

* Morb. Acut. Lib. III. Cap. vi.

§ Plinii Hift. Nat. Lib, XXVI. XXXI. XXXII.

I| Ibid. Lib. XXV. The hellebore made ufe of, was to be pre-
pared in (at that time) a newly difcovered manner, which was to
prevent the effe@s of its acrimony. “This was, by putting the
hellebore between radifhes fplit, and then tied together, including
the hellebore; which, by being macerated in this manner for
about feven hours, was fuppofed to become more mildin its ope-
ratjon.

t+ Bontii Mcth, Medendi, Cap. ii. De Spafino.,

rarc
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rare in Holland, may be reckoned endemic in India.
He feems not to have known what had been written
by his predeceflors upon this fubject. He takes no-
tice, that fometimes men feized with it became 47/
citius rigid as ftatues,

An admirable account of this difeafe was a few
years fince communicated to the public. by Dr. Lionel
Chalmers  of South Carolina, wherait is very fre-
quent, efpecially among the negroes. And I am
informed by a learned gentleman of undoubted credir,
that in our military operations between the tropics in
America, great numbers of our people, particularly
of thofe who were wounded, died with locked
jaws. .

In England we generally to this difeafe give the
name of the locked jaw ; but that, let it arife from what
caufe it may, is only one fymptom of it. If it con-
tinues, asin the cafe before you, the occafion of this
paper, it propagates its rigidity to the neck, breaft,
and then to the other parts of the body.

It is feldom feen here that the Tetanus is an ori-
ginal difeafe. It is generally fymptomatic, and the
confequence of fome other diforder. It frequently
is fubfequent to wounds and bruifes of the nerves and
tendons. I have known it arife to a certain degree
from the fudden checking of an eruption upon the
tkin. Iknew a temporary Opifthotonus occafioned
by the too fudden lofs of a large quantity of blood.
To thefe permit me to add, thatthe Tetanus of the
Temporal and Mafleter mufcles conftantly attended
thofe whom I have known to have been accidentally

3 Medical Obfervations, Vol. L. pag. 87.
poifoned
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poifoned by taking the Oenanthe aquatica fucco wirefs
crocante of Lobel; and of which, two communica-
tions of mine occur in the Philofophical Tranf-
actions.

I muft here remark, that in the true Tetanus,
the arms, when rigid, are ftraight, and extended
along the trunk; the legs and thighs are likewife
ftraight; but thecafe before you, in fome degree,
partook of the Opifthotonus, efpecially in the lower
parts; as the {pine was remarkably curved, and as
the legs were pulled up towards the thighs.

The Tetanus I now lay before you, was an origi-
nal difeafe; asthere had been no wound, no eruption
fupprefled, nor other caufe, which, we imagined,
could occafion it. A cafe of a fimilar kind, asan
original difeafe, occurs in Dr, * Storck’s Biennium
Medicum. And the Emprofthotonus, mentioned by
the ingenious Dr. Macaulay, in the fecond volume
of the Medical Obfervations, lately publithed, feems
to have been likewife an original difeafe, and not a
fymptom of any other. As the cafe 1 now commu-
nicate is a very fingular one, at leaft in Great Bri-
tain, and the treatment of it not lefs fingular, though
attended with all poffible fuccefs, I had reafon to hope
that you would not be difpleafed to have it laid be-
fore you, in a manner fomewhat circumftantial. I
am firmly of opinion, if the epilepfy had left this
patient, and life had continued, that the would have
remained a moft miferably helplefs obje@, and as
confirmed a cripple as can be imagined.

At prefent the patient is well; but if, contrary to

* Part I. Pag. 6.
E expetation,
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expetation, fhe fhould relapfe, or any thing thould
occur in her cafe worthy your notice, I fhall not
fail to acquaint you with it; and am, with the
utmoft regard,

Gentlemen,

Your moft obedient humble Servant,

William Watf{on.

Lincoln’s Inn Fields, g Feb. 1763.

P. S. The patient continues well, her jaw is as loofe
as ever. 'The eleCtrifing has been difcontinued
above a month; and fhe is in every refpe@
perfedly recovered.

27 March 1763.

July 8, 1763,

The patient is perfectly well, and there remain not
the leaft indications of her having been difeafed.

W. W.

VII. An



