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RATIONALE OF THE ACTION OF WATER IN HEALTH. 43

taken into consideration, it may be easily conceived how contrac-
tions by cold and relaxations by warmth conveyed by water may
induce considerable fluctuations in the blood supply of the remaining
vaseular system. The effect of cold and hot baths upon the brain
has too often been noted to require to be cited in evidence of this
proposition. '

The observations of Schiiller detailed above have been confirmed in
man by Dr. Vinaj, who utilized for this purpose a man who had lost a
portion of his eranium through a severe injury. Vina] presented Lis
observations to the Fourth Italian Congress for Hydrology, held at
Florence on the 21st of November, 1892, stating that they entirely
corroborated the results obtained by Schiiller in animals.

From these simple explanations, it becomes clearly evident, that,
while the local influence of warmer or cooler blood upon the pial vessels
themselves may have a share in the opposite secondary effects referred
to, the hydraulic prineiple holds here also. L

I have dwelt so fully upon this point because the explanations here
offered afford, as will be shown later, a clew to many obscure effects of
hydriatrie procedires,

Increase of Volume Shown by the Plethysmograph.—By his original
and interesting experiments with the plethysmograph, Winternitz *
has demonstrated the hydrostatic effect of hydriatric applications. He
placed a man into an empty hip-bath tub, and covered him with a
woolen blanket, his left arm being Introduced into the glass eylinder
of the instrument. The apparatus and manometer were filled with
water of the body temperature, and connected with the registering
apparatus. After
the lapse of some
time the tub was
rapidly filled with
water at b0° F.
The cold water pro-
duced the usual ef-
fect upon the pulse
and res piration.
The curve produced
(as shown in Fig. 1)
was registered dur-
ing the whole time
with out interrup-
tion. It showed an

even outline so long as the tub was empty. So soon as the water
*“Die Hydrotherapie auf physiologischer und klinischer Grundlage, ¥ 1890,

Fig, 1.—Volume Curve of the Right Arm before and after a Hip
Bath of 50° F. (From Winternitz.)



44 THE FPRINCIPLES AND PRACTICE OF HYDROTHERAPY.

was poured in, as shown at «, the curve rose perpendicularly. The
volume of the arm must, therefore, have increased, because the water
used must have been driven into the manometer, This effect continued
for eighteen to twenty seconds, and the line dropped slightly during
the following twenty to thirty seconds, but it did not reach the former
level. The expla-
nation of this re-
sult can be found
only in the local ex-
citation of the sen-
sory nerve endings
by the cold, and the
reflex effects thus
aroused in the vaso-
Fic. 2 —Volume Curve of the Right Arm before and during a motors of the cu-
:{;_Emlc?:th of 110° F. (From Winternitz.) Duration, two taneous vessels,
which produced con-
traction in the entire area exposed to the cold. The blood was
driven from this part, or an increase by afflux to it was prevented.
Hence a large quantity of blood must have entered the remaining vas-
cular areas of the body, increasing their volume. Winternitz claims
that in the cold hip bath the vessels of the abdominal organs are
chiefly contracted, and that the blood driven from them fills other
parts of the body, including the arm.

In another observation on a man twenty years of age, the same ex-
periment was made with water at 110° F., with the result shown in
the curve (Fig. 2).

This experiment confirmed those of Schiiller, who found a brief
contraction of the eutaneous vessels, followed by their dilatation,
evoked by the relaxing effect of the warm water. As a result, there
was an afflux of blood to the part, compensated by diminished blood
supply in other parts, which was demonstrated by increase in the
volume of the arm.

That there is no contradiction involved in the conclusions of Nau-
mann, Roehrig, and Schiiller will be demonstrated by the effects of
various procedures. Baths and other procedures without mechanieal
excitation, when applied to large portions of the body, doubtless act
chiefly by hydrostatic effect, while douches, which impinge on limited
portions, and are combined with mechanical effects, act chiefly by re-
flex influence. This demonstrates the great flexibility of water as a
remedial agent.

Broop Pressure.—An important result of thermiec applieations to
the periphery is obtained in their effect upon parts not directly in con-









































































68 THE PRINCIPLES AND PRACTICE OF HYDROTHERAPY.

wrapped in a woollen cloth, and the “ fatigue curve ” of the right and left
middle finger taken. This experiment was repeated three times dur-
ing the day; out of eight “fatigue curves” thus obtained the follow-
ing are selected (Figs. 10 and 11). These curves indicate (the figures

Fig, 10.—Normal Fatipue Curve, Fig. 11.—Normal Fatigus Curve,
Left Hand. Right Hand.

given are here omitted) the extent of the work furnished by these
muscles. The middle finger of the right hand, contracting with the
greatest exertion until completely fatigued in order to raise a weight
of three kilograms every two seconds, was capable under normal con-
ditions of completing fifty contractions, corresponding to mechanical
work of 5,139 kgm.; while after the cold barh the same musecle could
romplate seventy-four contractions before it was fatigued, which cor-
responds to a mechanieal
work of 9,126 kgm. This
simple and exact experi-
ment demonstrates that the
cold bath produces a con-
siderable increase of the
working ecapacity of the
muscles.

The diagram indicates
that in the normal fatigue
curve (Fig. 12) there 15 a
gradual lowering of the lines,
each line showing the extent

il ll";'u\;muﬂ

Fig. 12, —Fatigue Curve, Right Hand, after bath, 50°, ; . : ‘
for 15 seconds nal weakening of the muscles

of the contraction. A grad-
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is evident, at first fol
will be seen that the

decidedly from this no
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lowed by a rapid diminution of strength. It

‘fatigue curve” after the cold bath differs
rmal eurve, as it shows the continuation of mus-

"‘uh ".I.Lllll.h LT

Fias, 143 and 14, —Fatipue Curves after Gradually Clooled Bath,

cular power for nearly one-half of the period, and its very gradual

diminution to the end.

The gradually cooled bath furnished an interesting * fatigue curve.”

The water had a tem-
perature of 96.5° F.
when the individual,
a student of medi-
cine, twenty - seven
years of age, entered
it after his * fatigue
curve” had been
noted. Five minutes
elapsed, when the
outflow was opened
and cold water was
admitted, until the
temperature of the
water was 68° F., and
the man felt slight
chilliness. Upon
emerging from the

| “L “ ’JJJ

Fig, 16 Fro 16. Fia, 17
Fias. 15, 16, and 17. —Effect of Gradually Cooled Bath upon the
Fatigue Curve. Fig 15 npormal curve, Fig. 16, after active
work, Fig. 17, after active work apd bath

bath the fatigue curve was again taken. The above diagrams rep-
resent the effect of this bath (Fig. 15 and 14).
The average result of several trials shows that the flexor of the left

middle finger, which be

fore the bath was capable of making thirty-nine
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contractions, corresponding to 3,603 kgm. of work, yielded under the
same conditions after the gradually cooled bath (96° to 68°) eighty-seven
contractions, equal to 9,349 kgm. of work. This plain enhancement of
working capacity is showed clearly also by the change in the form of
the “ fatigue curve.” Before the bath the curve 8 shows high contrac-
tion, which fell regularly and slowly toward the middle; slight fluc-
tuations in the rising capacity then ensues, indicating change in the
contracting capacity; then the latter sinks regularly but much more
slowly. After the bath the lines show a nearly even height for a
long period; then a slow lowering ensues, gradually ceasing. The
studies of Vinaj upon the cooled bath have shown that it increases the
tone of the wessels. The present experiment demonstrates how
powerfully the resistance to fatigue is enhanced in the muscles, and
that this effect depends upon she thermie as well as upon the mechani-
cal action of the procedure. So far as the former is concerned, cold
increases the muscular working capacity, while warmth, when not
combined with a mechanical effect, diminishes muscular power, as is

L | !
h i “mmnmm

Fia. 18.—Normal Fatigue Fie. 19.—After Fis. 20.—After Wet
Curve, Labor. Bhest.

well known. When, however, warm procedures are combined with
mechanical effects, as in ablution, douches, and rubbings, there en-
sues a distinet elevation of the muscular capacity, which is always
less than that observed after cool and still less than that observed
after cold or alternating procedures. These effects will be more
clearly delineated by diagrams when the rationale of douches 1s
reached.

A complete separation of the purely thermic action from the
mechanieal is not reached by these experiments; it appears, however,

















































































THE PRACTICE OF HYDROTHERAPY. 9

Aside from their therapeutie etfect, ablutions are most valuable as
introductory to other and more heroie hydriatrie procedures, in acute as
well as in chronie disease, inasmuch as they furnish a clew to the reactive
power of the patient. If, for instance, the skin remains cool and pale
or becomes cyanotic after ablution and friction, we are warned to pro-
ceed cautiously to more intense procedures. In such cases only small por-
tions of the body should be attacked each day or twice a day, good friction
being added. Each day the surface receiving ablution should be enlarged.

This cautious proceeding enables me to assert that I have never
seen a patient too feeble to accept some form of hydrotherapy. The
reactive condition of the patient is by this gradually advancing method
diselosed in chronie diseases, the degree of heat retention is indicated,
and the physician is enabled to adapt his subsequent hydriatric pro-
cedures in accordance with observations thus made.

The rationale of the action of ablutions may be found in the peri-
pheral shock and subsequent stimulus, which are refreshing because

f : rll R T
iR nth..i':J]H;;ili:

Fi6. 21.—Fatigue Curve of Right Hand after a Cold Ablution, (Sea Normal Curve, Fig. 11.)

they are conveyed to the nerve centres, and in the dilatation of the
superficial vessels by the friction, which, according to Weyrich, in-
creases the evaporation from the skin fifty per cent. The latter must
be of great value in fever, because, according to Leyden and others,
retention of water is one of the chief elements in the febrile process.
Added to this effect, we have the dilatation of the superficial capil-
laries, as evidenced by the rosy hue of the skin following ablution
with friction. We also have the deepening of the inspiration produced
by the impinging of cold water upon successive parts, which im-
proves the circulation. If the heart’s action is feeble, we may thus
enhance the tone in the peripheral vessels and facilitate its work by

removing the impediment to the flow of blood in the correspondingly
fi



















































114 THE PRINCIPLES AND PRACTICE OF HYDROTHERAPY.

be followed by good results. A dread of damp sheets is in the minds
of the lay people so intunately associated with rhewmatisin and colds
that the idea of being placed into a wet pack calls forth a shudder in
the patient to whom 1t 1s novel, while, on the other hand, the hydro-
paths who are familiar with it abuse it by claiming innoeunity and all
manner of curative virtue for it,

The technique of the wet pack is as follows: A large woollen
blanket is spread upon a bair or other mattress, most appropriately
placed (if a wire mattress is used a rubber sheet must intervene to
protect it from the moisture) upon a high four-legged cot, best located
in the middle of the room, so that the attendant may have ready access
to it from all directions. A large coarse linen sheet, well wrung out of
water of a temperature of from 60° to 70°, appropriate to the case, is

SRR

Fie. 26, —Wet Pack in Readiness, Showing Wet Sheet and Blaoket.

spread upon the blanket, which should be long enough to extend two
feet or more beyond the patient’s extremities, and so placed that its
left third hangs over the left edge of the cot (Fig. 26). The patient,
provided with a wet turban, now lies upon the cot with arms elevated
above his head, so that he occupies the junction of the middle with

the right third of the sheet. The latter is now drawn across the body
from right to left; its upper portion is tucked along the left side of :










THE PRACTICE OF HYDROTHERAPY. 117

the patient’s reactive capacity. For this reason 1t H]l{.'.rlllll not be re-
sorted to until the latter has been ascertained or trained by other
procedures.

As soon as the first *“ shock ” is over, which lasts from five to twenty
minutes, and sometimes produces shivering, the cutaneous vessels
begin to dilate; warm blood flows from the centre to the periphery, in
the effort the system makes to equalize the temperature between the
skin and the sheet. When the body temperature is high, as in fevers,
there is no chilliness. The cooled blood is at first driven from the
surface to the subjacent structures, but very soon the warm blood from

Fig. 2. —Mode of Securing Blanket, rubber sheet being shown hanging over cot.

the interior takes its place, and dilatation of the cutaneous vessels is
the result. This continuous interchange of temperature, which ocecurs
easily and slowly in patients with normal temperature, gives rise to a
vaporization from the sheet which, in fever, furthers loss of heat from
the skin. The latter is increased by radiation from the blanket, and by
the state of rest in which the patient is placed and the consequent forma-
tion of a vapor which envelops the entire body. This continues as long
as the sheet remains cool and just as long as the thermie irritation is
renewed, more feebly each time, until the sheet is thoroughly warmed.

Under more prolonged application of the wet pack (with which the



118 THE PRINCIPLES AND PRACTICE OF HYDROTHERAPY.

author has had no experience) Ziegelroth* has found the additional
effect of elimination of toxins. After detailing how the primary irri-
tation by cold arouses a reflex excitation of the respiratory and cardiac
centres, and how reaction ensues, producing a widening of the cutaneous
vascular area, he points out that the skin is so filled with blood and
heated by the latter that after an hour the sheet will steam on re-
moval. This hyper@mization of the skin should not be interrupted,
but the wet pack should continue three hours. The skin now excretes

Fia, 30, —Wet Pack, Complete.

more actively, producing evaporization into and through the damp
sheet. The odor of the latter when removed often bears testimony
to this enhanced excretion. The relief felt by most patients Ziegelroth
aseribes, aside from the favorable influence upon the circulation, t{:- the
removal of toxins. Although this latter claim has not been suiﬁfziently
well demonstrated, the odor of the sheet is substantiative Fw.de;ur:e.
It has been specially observed in acute rheumatism. This elumna]:.wa
process is aided materially by the excitation of cellular cnm_h'[rmtmn,
induced by the pack. No better measure is apen.tu the phg,rsm_mn for
furthering intra-organic oxidation, for the combustion of autotoxins, for
transmutation of the products of regressive metamorphosis into soluble

* Deutsche Medizinal-Zeitung, July bth, 1807







120 THE PRINCIPLES AND PRACTICE OF HYDROTHERAPY.

ous vessels and thus diminishes the amount of blood in the cerebral
vascular area. DMoreover, the quiescent state of the patient, and the
removal of all those reflex influences which arise from the cutaneous
nerves and are conveyed to the brain in ordinary conditions, must con-
tribute to the calming effect of the wet pack.

The effect of the wet pack upon the muscular system has received
careful attention from Vinaj and Maggiora. * After retaining the indi-

I|1I I |
.I-llll-l-l

Fiz. 31.—Fatigue Curve of Left Hand, Fig. 82.—Fatigue Curve of Right Hand, after pack
after wet pack of two hours. and cold dip.

vidual in the wet pack two hours, the left middle finger was exposed
and 1ts fatigue curve taken (Fig. 31). Immediately afterward he was
removed from the pack and dipped into a tub of cold water. Now the
* fatigue curve” of the right middle finger was taken (Fig. 32). These
were compared with the normal curve taken before the pack, which
was 1dentical with Figs. 1 and 2.

TABLE SHoWING MuscULAR LirTiNG-CAPACITY AFTER WET PACK.

— = — — — —————

| LErr HaxD. I RigaT Haxn.
Clurves, | Conditions of Experiment, | o
Lifted, | Working || Lifted, | Working
Height, Result. Height. | Result.
Metres, Kgm. | | Metres. | Kgm.
e e - 8 g B After wet pack ......... 2.370 7.110 | |
{2] Fig. 82_.... Aftercold dip.......... i) s || S840 § 11,530
.............. Notmal oo iac o] st 5.211 || '
NOEDIRL st s o b s | e e e | 1.690. | 5.070

This table shows the enormous increase of lifting-capacity after the
wet pack followed by the usual cold bath, and it furnishes a partial
rationale for the tonic effect usually derived from this procedure. It
appears to the author that this *tonic effect” is not due to the wet

* Blitter fiir klinische Hydrotherapie, 1892

































THE PRACTICE OF HYDROTHERAPY. 131

wrung out so that it remains quite damp without dripping. The flan-
nel is now spread out upon an even surface and the wet compress put
upon it, so that there remains an edge of flannel about an inch wide all
around. Both are rolled together half-way. While the patient 1s gen-
tly turned upon his left side (Fig. 35), with the precaution of not allow-
ing any exertion on his part, the compress is so placed upon the bed
that the rolled part lies in elose proximity to the left side of the patient
and the lower edge of the left slit is under the left axilla. Now the

T T e e e S|
= B s e, e = A
T ] ¥

wwwww

Fra. 3. —Application of Chest Compress,

patient is quietly turned upon his back, so as to release the rolled-up
portion. The latter is now unrolled, and both edges of the compress
are brought forward upon the front of the chest and are thus made to
envelop the latter snugly. The flannel cover, which has been allowed
to lie upon the bed during the application of the wet compress, is now
brought forward so as to cover the latter. It is secured by two safety
pins in front and one pin upon each shoulder (Fig. 36).

The well-known oil-silk jacket may serve as a model for the shape
of this wet compress. It should be changed every half-hour, unless
the patient’s temperature is below 102.5° F.; every hour unless the
temperature is 99.5° F., when it should be discontinued. Before the


































































THE FULL BATH. 153

feet of garden hose with a wooden plug in one end makes an excellent
siphon. Such a bath I have now in use.” Dr. Haven says:
“My only desire is to extend the benefits of the bath to the masses.

- S . B I T i e S

Fig. 43. —Placing Patient into Cold Bath.

The patient in the crowded tenement and in the country farmhouse
can be shown by his physician in a moment how to obtain the benefits
of that health-giving fluid—ecold water.”

Technigue.—The cold frietion bath is administered as follows: The
patient receives a stimulant (aleoholie, according to Brand; four ounces
hot strong coffee is now preferred by the author). He is undressed,
and a light napkin is applied to cover the sexual organs, His face is
now bathed with ice water, and, if too feeble to step into the bath,
he is lifted into it by two assistants (Fig. 43). A useful method of
lifting 1s obtained by placing the patient on a cheap strong hammock,
from which the sticks have been removed. Theends are firmly twisted
and firmly held by two attendants, who are thus enabled to lift the
heaviest patient into the tub. The hammock is allowed to remain in
the latter until the bath is finished. It is then againused, by twisting
the ends, to lift the patient out of the tub. Being held for a few
moments over the latter, all the water runs off. It is a good plan to
place the patient in the hammock upon a cot, the latter having
been covered by a blanket and linen sheet, in which he may be
wrapped for drying, and from which, if not asleep, he may be re-






















































































































































































































































TiIIE DOUCHE. 235

douche, oscillating between 98° and 53°, doubles the capacity of the
muscles. Even douches of tepid water enhance the power of resisting

I

Fic. 50.—Fatigue Curve after
Warm Bath following Mus. Fig. 5l.—Fatigue Curve before and after Warm
eular Fatigne Douche following Fatigus,

After Fatigue, After Douche,

fatigue in the muscles and increase the actual work which muscles
are capable of doing, while a tub bath of the same temperature is
without decided effect. This is graphically shown by the * fatigue
curves” (Figs. &0
and 51).

A hot rain douclie
adminis tered at
106° F. for ninety
seconds produces a
disagreeable sensa-
tion, to which the
patient soon be-
comes accustomed;
there ensues a less
pronounced effect
upon the museular
capacity than from
the fan douche,
probably because
the latter impinges
upon every part of
the body succes-
sively, while the former strikes only the upper part of the body from
above. It is clear that the mechanical effect of the douche compen-

Normal, After Ten Minutes' After Douche.
Massage,

Fia. 5. —Fatigua Corve before and after Cold Douche,



236 THE PRINCIPLES AND PRACTICE OF HYDROTHERAPY.

sates for the loss of museular capacity arising from warm-water ap-
plications. Thus far the experiments have shown only the enhance-
ment of muscular capacity. ZThe effect of the douche wpon muscles

Fig. i%.—Fatigue Curve of the Left Hand after a Rain Douche (Shower Bath), 0= F,,
under pressure of two atmozspheres,

already fatigued has also been investigated by Vinay and Maggiora
in a later work.™ In this series of observations the individual’s nor-
mal curve was first taken. He was then subjected for five or ten
minutes to severe muscular exertion, after which the “ fatigue curve”
was acain registered. Now a douche was administered and the curve
was again noted.
How effective a cold
douche is for the
purpose of counter-
acting fatigne 1s
well shown by the
subjoined diagrams
(Figs. 52, 53, 54).
All these experi-
ments demonstrate
clearly the rationale
of the douche in
that the pressure
under which it is
delivered adds a
powerful element which is absent in most other hydriatrie procedures.
The diagrams Figs. §0 and 51 show the inefliciency of the warm
bath as a restorative, and the value of the douche for this purpose.

Fig. Gh.—Fatigue Curve of the Right Hand after Rain
Douche, 95° F.

* Blitter fiir klinische Hydrotherapie, June, 1808,



































































































































































































































































































































































































HYDROTHERAPEUTIC APPARATUS FOR HOSPITALS. S65

contrivance controlled by stopcocks, the terminal rods and levers of
which issue through openings in the upper flat portion or slab of the
douche table, as may be seen in the diagram. The attendant, stand-
ing behind this table, is protected against receiving the water recoiling
from the patient, and is perfectly free to regulate the outflow accord-
ing to the prescription ordeved in each case. An outflow pipe, con-
trolled by the stopcock, PR, regulates the pressure of the water,

Fie. 8. —Author's Douche Apparatus.

F H, Prescription holder. E. Bell. H J, Hot jet douche.

5, “Becond * clock, 7, Gauge. H, Hot water for Scotch douche,
H. Hot water, T, Thermometar, i, Cold water for Scotech
I, lee water, R, REain douche. douche,

. Caold water, Cr, Circular douche, Hp, Hip bath,

P, Pressure regulator, C .1, Cold jet douche. St BSteam donche,

which is plainly indicated upon the gange. This enables the attendant
to arrange any pressure required, either before the douche is adminis-
tered or while it is Howing upon the body, the range being from ten to
thirty-five pounds. The importance of this element in hydrotherapy
is repeatedly referred to in this work.

A thermometer, 7, is so arranged that its bulb, encased in an open-
work metal tube, lies within the mixer, whose outlet pipe leads to the
hose, and its upper portion, cased in metal also, shows through a mag-
nifying glass-tube cover the temperature of the water lowing upon the
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The Aoor of this compartment is slanting and covered with copper; the
edges of the latter are secured by being turned up two inches behind
the lower edge of the marble wall, Beams cut slanting on the lower
side to fit the watertight floor, and straight on the upper side, are laid
horizontally, so as to support a slatted floor, through which all the
water flows upon the copper beneath and thence to the sewer.

The perineal douche is obtained by leading a pipe connected with the
hot and cold water supply in the douche table to a point three feet from
the latter, adjoining the hip tub. Over this is placed a box or chair,
twenty-five inches high (Fig. 69), open at the lower end and having a
circular opening to admit the perineum at its upper extremity. The
stream emerging from below may thus
be made to strike the perinenm under
any required degree of pressure and
at any required degree of temperature.

The water supply comes from a
reservoir (under the roof), to which
it is pumped by a steam engine. The
hot water is furnished from a drum
which is heated by steam coils. Both
eold and hot water flow through ap-
propriate pipes to the douche table;
and ice water, which is required in
summer, 18 furnished by a cooling-ap-
paratus constructed as follows: In the
basement, occupied as a laundry, is
sitnated a box, seven by five feet and
four feet high, which has double walls
four inches apart. A manhole, two
and one-half feet square on top, ad-
mits of ice being thrown in. The box |
is lined with copper, so as to be water- Fr6. 89.—Perineal Douche.
tight. At the bottom two boards,
two inches thick and one foot deep, are placed from one side to the
other. These have three semicircular notches, fitting three galvanized
iron cylinders, for which they form a support (Fig. 70).

The cylinders contain thirty gallons each and are connected with
each other by inch pipes. The first cylinder receives the water
supply from a two-inch main. The water entering this eylinder passes
to the second, thence at the opposite end to the third, from which it
1ssues into an inch pipe leading to the douche table in the room above.

Six inches above the level of the cylinders an inch opening exists,
which is connected with an outflow pipe connected with the sewer.
A separate pipe, supplied with a stopeock, should also lead from the
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The apparatus is prepared as follows: The stopeock of the pipe A,
leading from the main, is opened for the purpose of filling the cylinders;
the stopeock C, at the bottom of the box, being closed, hhe stopeock J?’f
is opened and water is allowed to flow into the cuppe:--hneil box u‘nt].l
the cylinders are covered with water, six inches deep. Now half a
ton of ice is putupon the cylinders. It will be observed that the lower
portion of the ice supply lies in six inches of the water whieh. COVers
the cylinders. Thus the latter are not only covered by ice but
surrounded by ice water. As the ice melts the overflow of water
issues through the opening X to the stopcock D), which is always left
open. ‘

After experiments with ice placed upon slats above the cylinders,
and thus sucrounding them below with cold air, I find the apparatus
deseribed above the most practical means for cooling water.

The necessity for this ice-water supply will be evident when it is
borne in mind that in midsummer, when the Croton water ranges from
70° to 80°, a preseription for a douche of 50° to 60° could not be filled
without such a supply. Itisnecessary only to open the ordinary cold-
water supply cock and add as much ice water, by opening the ice-
water supply cock, as is needed to reduce the former to the tem-
perature preseribed. I am not aware of the existence of a similar
combination apparatus for exact hydrotherapy in any institution in
Europe or in this country, except those of the Montefiore Home, the
German Hospital in Philadelphia, the Massachusetts State Asylum at
Danvers, the United States Government Asylum (Elizabeth) in Wash-
ington, Dr. Parson’s Sanatorium at Sing Sing, and others constructed
under my advice. At some of the water-cure establishments which I
have visited in Germany and elsewhere, such an arrangement is un-
necessary, because the mountain springs furnish water at very low
temperatures, 50° being quite frequent.

The hot-air ecabinets are a very important part of the hydrotherapeutic
apparatus. They are used for the purposes previously indicated.
They are made of theroughly seasoned wood, shaped as shown in Fig.
72, and constructed with movable tops and doors. An adjustable seat
is securely installed within. The heat is supplied by steam coil radi-
ators and the temperature is ascertained by a thermometer, the bulb of
which rests within the box, while the indicator is above it. A ecircular
opening, O, in the stationary and movable portion of the top of the
box admits the neck. The patient, enveloped in asheet, seats himself,
allowing his head to projeet, presenting the appearance shown in Fig.
71. A large towel is placed around his neck in such manner that it
covers the open space between the neck and the edge of the opening.

The head is swathed in a wet turban and the patient receives water

from the attendant as often as it is ordered by the physician. Bright
24
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sunlight and flowers contribute to the cheerfulness of this room i
which the patient is prepared for water treatment (Fig. 72). After the
doucheur has turned on water at the prescribed temperature, he touches
the bell, B, which announces his readiness to receive the patient.
The latter is now to emerge from the box, which has been opened
by another attendant upon being informed by the bell. He drops

mx; ) Bl

R

Fia. 7T1.—Hot-Air Box—0Open.

the warm sheet which has enveloped him and places himself before
the doucheur; after he has received his douche he comes forward, the
warm gheet is thrown over him, and he is carefully dried, standing or
sitting. He now retires to his dressing-room, makes his toilet, and
immediately goes forth into the fresh air. The latter is usually
insisted upon, although many patients cannot be rid of the idea of
“ resting after the bath,” which they have derived from their experience
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exercised in ordering medicines will in the case of diet produce more
positive results than are usually obtained.

4. Water.—In connection with the methodical application of pure
air, exercise, and food, the use of water upon the skin is important. I
do not advocate cold baths for anmmic patients, nor indeed for any
patient execept one suffering from an infectious fever. 'The abstraction
of heat should be always avoided in an®mia. [t is my custom to pro-
duce an artificial surface heat before applying cold water. If the
latter is done just after rising from bed, it will in many cases be suffi-
cient. While standing in a tub of water at 100°, the temperature of
the room being not below 68° the patient receives a rapid ablution,
with friction, of water at 80°, which is daily reduced two or three de-
grees. After this he is rapidly dried and induced to go into the open
air. For weaker patients the dry pack, which is simply a snug wrap-
ping in a woollen blanket until they are warm, followed by ablution as
here stated, is useful. The abstraction of heat may be guarded against
and chilliness prevented by accumulating heat on the surface before the
ablution. -

When the cutaneous surface has thus been daily disciplined and
educated to bear the gentle shock from gradual impingement of cold
water, larger quantities may be used. The dripping-sheet, so highly
commended by Weir Mitchell; the wet pack, followed by the half-
bath; and later rain baths and jet douches judiciously adapted to each
case, offer the most valuable means for restoring the blood to its
normal condition. Aectual examination with Fleischl’s h&mometer has
convinced me of this therapeutic fact.

I treated a young lady who took six hundred Blaud pills without
the slightest effect. She received twelve rain baths and steadily im-
proved in color, strength, and ability to exercise without breathlessness.

The presence of organic disease does not preclude the application
of hydrotherapy. This is amply demonstrated by its effective appli-
cation in eardiac, renal, hepatic, uterine, and nervous diseases. What-
ever tends to elevate the general tone of the system, stimulate the
appetite, heighten the nutrition, give sleep, and refresh the body,
is of value in cases of organic disease. We have ample warrant for
asserting that the cautious application of water has no equal in these
therapeutic qualities. Frequently the domestic treatment by a skilled
nurse suffices to establish normal hamatosis. This failing, however,
a large and fruitful resource is open in institutional treatment.

The following clinical history furnishes a detailed outline of the
most useful procedures, which may be varied to adapt them to each
case, if the principles and technique have been mastered.

Miss H——, aged twenty, ill two years, under constant treatment by gynzcolo-

e e o —in
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sts in Harrisburg, Baltimore, and Philadelplia, was brought as a last resort to
Dr. T. G. Thomas, to be placed in his sanatorium. Dr. Thomas discovered no
uterine trouble, and referred her on June 8th, 1892, for hydriatic treatment, with
a diagnosis of chlorosis of aggravated type. Local and medicinal and institution
treatment, iron, arsenic, diet, and massage and change of air, bad been tried
in vain by physicians in Philadelphia and Harrisburg, Penn. Although the
patient was plump, a more pallid creature could not be imagined. Her appetite
was poor, her bowels were irregular, her sleep was disturbed, and she was subject
to frequent (Lysterical) fainting spells. The slightest exertion produced difficult
breathing and rapid heart action. The menstrual flow was regular, but scant
and very pale. Blood examined by Fleischl's hemometer registered thirty-one
per cent.

June 10th. Preparatory treatment by hot-air baths and spray douche, to edu-
cate the patient’s reactive capacity, was ordered. Fainting in the hot-air bath,
she was removed. A spray douche of two seconds at 64°, with twenty pounds’
pressure, was rapidly passed over her in a sitting-posture. Bhe again fainted.
Friction produced no reaction,

On the following day a milder course was pursued. She was gently wrapped
in a long-haired woollen blanket for forty-five minutes. Parts of the body were
then successively uncovered and splashed with water at 60°, thrown with some
force from the hollow hand of the attendant. This was followed by friction, and
continued until the whole body had received the ablution and friction. The same
treatment was continued on the 12th and 13th, when she fainted twice. This
was repeated without fainting until the 16th of June. She was now placed in
a hot-air bath (167°), with a cold compress around the head, and given frequent
gips of ice water. The head not being subjected to the heat, the patient was
enabled to breathe the cool airof the room. When the cutaneous surface became
tinged, she was seated in a tub containing eighteen inches of water at 100°, and
thoroughly rubbed for three minutes. This was followed by an ablution at 60°,
good friction drying, and general massage for fifteen minutes. She fainted
twice during these procedures.

June 20th. The hot-air bath followed by the spray (fan) douche at 80° was
substituted for the ablution, because her reaction had improved and her timidity
had diminished.

July 8th. The last treatment has been continued with satisfactory results,
temperature of the spray douche reduced daily one degree; to-day she had an
air bath (160° F.), followed by a spray douche under thirty pounds’ pressure for
five seconds, beginning at 80" and rapidly reduced to 50°, followed by fifteen
minutes’ general massage. She reacted well and felt comfortable,

July 14th. Hot-air bath (1757}, followed by a circular douche, thirty seconds,
at 94° reduced to 69°; then spray douche, ten seconds, 79° to 54°, and general
massage. Reaction good.

July 30th. Hot-air bath followed by circular douche of 95° and a jet douche
at 45°. That she bore the latter without flinching testifies to the value of gradually
accustoming the patient to lower temperatures. Dr. F. Armstrong, who ex-
amined her for me, reports: “Miss H. looks quite well, eats and sleeps well, and
is certainly improved since I last saw her. The comparison test indicates about
one hundred per cent. hemoglobin, ”

Miss H. is now married and in good health.

This ease certainly illustrates, first, the effect of the douche in im-
proving the nutrition; second, that hsematosis may be enhanced by the































































































































































































































































462 THE PRINCIPLES AND PRACTICE OF HYDROTHERAPY.

must insist, with full consciousness of the import of my words, that
no remedy in the entive materia medica demands as clear Judgment and
as much knowledge of the patieat’s condition as does the application of
water.

The complicated nature of hydrotherapy becomes evident when we
regard the fact that, unlike other remedial agents, there are several
distinet elements involved in its “dosage.” Water is for this reason
capable of more varied and changeable dosage than any other remedial
agent: its capacity for being applied in the solid, fluid, or vaporized
(steam) state; the various methods of technique to which it may be
subjected facilitate its adaptation to the most varied conditions of
disease.

Since the chief therapeutic effect of water is derived, as we have
seen, from its thermic and mechanical action upon the cutaneous sur-
face, we find three methods of “ dosing” it—by changing the tempera-
ture, mechanical tmpact, and duration of the application.

1. Temperature.—That the effect of any water application at 40°
F. differs from that of water applications at 110° (both being within
safe limits) is well understood; but the fact is rarely grasped that
this represents an enormous latitude for grading its effect upon the
human organism.

2. Mechanical Impact (Pressure).—The difference in effect due to
the method by which water is applied to the skin is not sufficiently
recognized, and yet I need only refer to the fact that water applied by
squeezing from a sponge or by submerging the patient in a tub of
water (without any frietion) produces quite a different effect, sub-
jectively and objectively, from that produced by water applied with
active friction, as in the Brand bath or delivered upon the body with
thirty or forty pounds’ pressure as in the douche.

In a lecture®* which the author had the honor to deliver by invita-
tion of several medical teachers, in the German Hospital of Philadel-
phia, the effect of pressure was demonstrated as follows:

A patient whom the house physician Dr. Frese represented as being
in an ordinary condition of health, except that he was syphilitic, was
selected. A jet douche upon the back at a temperature of 80° F. for
two minutes, under a pressure of thirty pounds to the square inch, was
applied. Wherever the stream impinged upon the skin the latter
assumed a bright red hue; the eutaneous arterioles were dilated. He
did not complain much of cold, although, being unaccustomed to such
treatment, he did not find it very agreeable.

When the pressure of the stream was reduced to ten pounds, as
indicated by the gauge, the skin was scarcely reddened, while an
increase of pressure to thirty pounds brought out a red line, marking

* International Clinics, vol. ii., seventh series, 1897.
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mann’s aseptic surgical technique should be charged with failures attend-
ing the neglect of any one of its exacting demands. For instance, the
physician who does not begin bathing before the diagnosis is positively
confirmed by the roseola cannot expect that freedom from lethal com-
plications which early bathing surely brings, though he bathe exactly
according to Brand throughout the case, He will surely have a smaller
mortality than another who begins regularly in the second or third
week, or one who uses higher body temperatures as indications for the
bath, or one who adopts higher temperatures to please the patient or
his friends.

The best results ean be obtained only by minute attention to all the
details of the method.

I have availed myself of this illustration of the subject, because
extensive observation and careful inquiry among practitioners in Ger-
many and in this country have convinced me that the lack of appreciation
of the therapeutic value of this method of bathing and its consequent
feeble recognition by the profession may be aseribed to losing sight of
the true principles of the Brand baths, and consequent too liberal
deviation from its correct technique.

Physicians always insist upon exact dosage of medicinal agents, the
exact time and mode of their administration, frequency of repetition,
and even their exact preparation. I plead for the adoption of similar
care and attention in the prescription of water as a remedy as the only
means of preventing the future desuetude of hydrotherapy.

Precision in technique is quite as important in the treatment of
ehronic diseases as in the acate. That the medical profession has not
yet accepted this idea is illustrated by the preseription blanks of a cer-
tain hydrotherapeutic establishment, which read, “Give the bearer a
douche, wet pack, sulphur bath, ete. The physician may strike out
the bath not wanted.” One may as well write a preseription reading,
“ (Jive the patient a dose of quinine, morphine, or sulphonal,” without
specifying exact dose and mode of administration. Such a presecrip-
tion would be regarded as incomplete, indeed as absurd. That a
prescription for a bath or other hydriatric procedure without exact
statement of temperature, duration, mechanical impact, and method is
equally incomplete, needs but to be pointed out. _

In a large hospital which boasts of a hydrotherapeutic department,
preseriptions are often sent to the doucher, a man of no medical
knowledge whatever, reading as follows: “Give this man a douche—
a pack, a hipbath,” ete., temperature, duration, and other details
being left entirely to the discretion (?) of this man. Among the
preseriptions of a large private institution the “hot box and Charcot
douche ” is a favorite with a certain justly eminent man. The dura-
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tion of the hot box, which can be prolonged until the patient faints
without immediate harm, the pressure, temperature, and duration of
the Charcot douche, whether the latter is to attack the spinal region
or the entire back—these details are entirely left to the judgment
of non-medical attendants.

The import of temperature and duration and mechanical npact of
every hydriatric procedure requires to be impressed with emphasis.
Every physician realizes the difference of effect arising from different
temperatures, and yet we commonly read directions for cold baths,
tepid baths, hot baths. By a cold bath is commonly understood a bath
to which no hot water has been added. Such a bath in New York City,
as has been shown, would be 45° F, in midwinter and 75° in midsum-
mer, as ascertained by exact observations in the Hydriatric Institute.
That thirty degrees would produce an enormous difference in effect
goes without saying. And yet the exact temperature of a bath is
rarely designated. The difference of effeet in the duration of a bath
is also readily recognized, but that friction during the bath or a pres-
sure of thirty pounds would produce an entirely different result from
a pressure of five pounds needs to be practically* observed to be fully
appreciated.

Just as the Brand bath has failed in the hands of those who modi-
fied or changed its technique, so has hydrotherapy in chronic cases failed
because of inexact technique. It cannot be sufficiently reiterated that
temperature, pressure, duration, and method should be preseribed and
practised with as much exactness as the dose, preseription, and method
of administration are stated in prescriptions of medicinal agents.

Phthisis may be offered as an 1llustration. The technique in this
disease has been described (page 385). If this careful technique be
not observed, if the patient be subjected to lower temperatures or higher
pressures in the beginning, his reactive capacity would not be equal to
the demand and the result would be serious and discouraging. A
young hydrotherapist, recently returned from Germany, expressed
great surprise that a case of phthisis which had been under hygienic
treatment and diet, improving and gaining weight steadily, had begun
to lose weight after douches had been used one week. To her question
as to the probable cause of this result, I replied that there was “ some-
thing wrong with the hydrotherapy used in the case.” Upon asking
her to detail the technique, she said that she had followed the plan
adopted at the Montefiore Home—to dilate the cutaneous vessels by a
hot-air bath before applying the douche. When she was asked how

* See “The Practical Application of Hydrotherapy,” a clinical lecture
delivered at the German Hospital, Philadelphia, by Simon Baruch, M.D., p.
203, International Clinics, July, 1807.
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constitutes the essence of disease.” He cast aside all spoliative medica-
tion and depended chiefly on diet, exercise, and baths. Celsus,
Themison, Ceelius Aurelianus, and Antonius Musa were his diseiples,
all men who occupy high places in the history of medicine. Celsus
was the physician of Ovid and Fabius Maximus. Musa restored the
Emperor Augustus and the poet Horace to health by cold baths (Sue-
tonius). The philosopher Seneca became an enthusiastic “ psychro-
lutus,” after he was cured by cold water prescribed by Charmis,

The greatest physician of the seventh and eighth centuries, Paulus
HXgineta, was an active hydrotherapist; he applied cold affusions in
sunstroke and anuria. ;

In the twelfth century Van der Heyden collated three hundred and
sixty cases of malignant dysentery cured by water. Van Helmont
regarded baths and affusions as superior to medicines.

In 1697 great propaganda for hydrotherapy was made by Floyer,
a learned English physician, whose book was translated into German,
and converted Prof. Friedrich Hoffmann. Being regarded as the most
able physician in Germany, the latter diffused the knowledge thus
obtained and elaborated by him over all parts of Earope.

The body physician of Frederick the Great, Theden, treated small-
pox, malignant fevers, and rheumatism with water.

In 1743 Hahn taught its value in small-pox and other exanthemata.
That justly great physician, Hufland, was so warm an advocate of
hydrotherapy that he offered a prize for the best treatise on the action
of cold water in fever, the prize being obtained by Professor Froehlich,
physician to the Austrian emperor.

Despite the advocacy of these and other eminent men, water did
not attain popularity until Priessnitz came upon the scene. This
remarkable empiric was so successful that he treated in 1840 nearly
sixteen hundred patients from all parts of the world. Many physicians
from foreign lands visited this peasant water doctor, and became mis-
sionaries of hydrotherapy.

In Germany his followers were mostly laymen. Nevertheless, the
impress of his life and work can be noticed to-day.*

Germany has been a fruitful field of research and practical demon-
stration in hydrotherapy, in recent times as well as in the past.

To Prof. Wilhelm Winternitz, who graces the chair of hydrother-
apy in Vienna, medical science owes nearly all it has learned about the
scientific uses of water in disease. He dedicated himself to the
development of hydrotherapy in his graduation thesis, which concluded
with the hope that “the knowledge of the uses of water in disease
would become the common property of medical men.” Before his time

# The “ Priessnitz Umschlag” is a reminder of this influence.
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there existed no physiological basis for hydrotherapy. He4uiused the
true scientific spirit into its study and pursvit, and built upon this
foundation the noble edifice upon which medical men now rely in the
hour of direst need. The most important truth of hydrotherapy, its
primary action upon the nervous system, was clearly brought out by
Winternitz, who showed that even in fevers this effect is paramount
and the antithermic effect is secondary. As a teacher, his genial man-
ner and clear presentation have conveyed the knowledge of the value of
water in disease to students from every land, who have become mis-
sionaries of his good work. To-day physicians and nurses are sent to
him for instruction from the Bavarian and Austrian armies. Winter-
nitz has published over two hundred monographs and works, which,
having been translated into every language, serve everywhere as beacon
lights to the searcher after truth. As a practitioner his wonderful
success is illustrated by the institution at Kaltenleutgeben, which has
increased from eighteen patients in 1862 to two thousand patients in
1896. He created the first hydrotherapeutic clinic (a part of the
Allgemeine Universitits Klinik in Vienna) at his own expense. When
the introduction of antitoxic therapeusis threatened the disparagement
of hydrotherapy, as of all other therapeusis, this grand man, fortified
by physiological, pathological, and therapeutic learning, clearly set
forth the scientific truth that, while water possessed no antitoxie vir-
tues, it aided nature in its battle against the manifestations of toxamia,
by improving cardiac action, vivifying the nervous system, and further-
ing the oxidation and elimination of toxie products, thus establishing
more firmly than hitherto the scientific basis of hydrotherapy. This
doctrine he had taught years ago, but its acceptance was slow; it is
now almost universally accepted.

The application of cold water became one of the methods in the
modern expectant treatment of acute diseases. The greatest progress
in this direction was initiated by Ernst Brand, who, in 1861, published
his remarkable results from baths of 65° F. in typhoid fever. The
methodical use of these baths has become classical, and will probably
remain so until specific antitoxic methods are discovered. Jiirgen-
sen, Traube, Liebermeister, Fiurbringer, Leyden, Ziemssen, Vogl,
Senator, Gerhardt, of the present generation, favor active hydrother-
apy in febrile diseases, and place it at the head of all remedial agents.

On its value in chronic diseases we have the testimony of many
teachers, among whom is Prof. F. A. Hoffman, of Leipzig, who says :*
“Cold water is a therapeutic agent by whose correct application we
may most surely and without danger of reaction exercise and invig-
orate the nervous system, and herein I seek its fundamental signifi-

* % Allgemeine Therapie, " Leipzig, 1892,
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