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The problem of the dehydrated patient is a 

very real one, and dehydration occurs far more 
commonly than is realized, particularly in 

tropical and sub-tropical countries. 
The normal daily fluid loss from the body 

in a temperate climate, through the lungs, skin, 
urine and faeces, is approximately 4? pints. In 
hot countries the urine output is lower, but 

evaporation Jrom the skin is greatly increased 
and the daily total loss is 6 pints or more. Loss 
of fluid from the body continues even if there is 
no fluid intake, approximately 2^ pints being 
lost daily in a temperate climate, in the absence 
of any intake. When fluid loss exceeds intake, 
tissue fluids are reduced, and this constitutes 

dehydration. Later, baemoconcentration occurs, 
and the urine output having dropped to an 

amount too small to carry off all the waste 

products, toxaemia and delirium result. 
Dehydration occurs most frequently in pro- 

longed high fevers, persistent vomiting, and 

prolonged diarrhoea and allied conditions. 
Examination of such patients will invariably 
show a dry tongue and oliguria, and later, a low 
blood pressure and feeble pulse. These signs 
indicate a loss of from 6 to 9 pints or more of 
body fluid, for no clinical dehydration occurs 

before a loss of 4^ pints of tissue fluid has 
occurred. 
The importance of dehydration receives fresh 

and added significance with the advent of the 
sulphonamide drugs, particularly sulphapyridine, 
sulphathiazole and sulphadiazine. These drugs 
are liable to be deposited in the renal tubules, 
renal pelvis or ureters causing anuria or 

haematuria when the secretion of urine falls 
below 500 c.cm. (17 fl. oz.) daily. To prevent 
this symptom-complex, a secretion of urine 

amounting to 1,500 c.cm. (50 oz.) daily is 

required (M. R. C. War Memorandum, No. 10). 
The methods formerly used for the active 

treatment of dehydration were, in addition to 

encouraging the intake of fluids by mouth when 

possible, subcutaneous injection of saline, and 

the giving of fluids by rectum. Both these 

methods still have their uses, but both have given 
place to other methods. Subcutaneous injections 
of saline are particularly useful for infants, but 
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are quite inadequate for the really dehydrated 
patient. In devitalized tissues, their continued 
use may lead to abscess formation despite 
meticulous care in regard to asepsis. A better 
but similar method is continuous intramuscular 
saline (Bailey, 1942). Rectal salines are given 
by slow drip, or intermittently. Murphy advo- 
cated the giving of rectal salines by slow absorp- 
tion from fluid in a can not more than one foot 
above the rectum and connected with the latter 

by a wide-bore tube so that bowel gases could 
freely escape. He taught that large quantities 
of fluid could be absorbed by this means. The 
method is excellent in all but practice. Sooner 
or later, and sooner rather than later, the 
method comes to grief in a soiled bed and is 
never popular with the nursing staff. 

In 1934, Bailey and Carnow popularized in 

England the practice, already adopted in 

Canada, of giving salines by continuous intra- 
venous drip. The following ten years have seen 
an enormous use of intravenous salines, until 

now, Bailey himself says that vigilance is 

required in order to curtail its use (Bailey, 1944). 
There is no doubt about its being a life-saving 
procedure', but it is not without its disadvantages 
and dangers. It is well known that the circula- 
tion has frequently been overloaded, and 

pulmonary oedema and death have occurred. 
Patients have been drowned, as it were, in their 
own fluids. The infusion fluids have to be very 
carefully prepared and sterilized, using pyro- 

gen-free water. 
Recently, use has been made of the bone 

marrow for saline infusion (Bailey, 1944), 
particularly in children (Gimson, 1944). The 
method is open to criticism that bone infection 

may possibly occur with devastating effects. It 
is however a practice which will increase. 
The purpose of this article is to commend the 

advantages of giving fluids by continuous gastric 
drip, or oesophageal drip. Nasal feeding has 
been long employed, and continuous gastric drip 
is an elaboration of nasal feeding. Nasal feed- 

ing has been used intermittently for the ad- 
ministration of nutriments. The procedure now 
to be described is the giving of fluids con- 

tinuously by drip. 
Apparatus.?The apparatus used includes a 

glass receptacle for fluid, tubing with controlling 
clamp, glass drop counter as used for intra- 
venous infusion, and a Ryle's tube. Experience 
has shown that a Ryle's tube is preferable to the 
shorter catheter employed for nasal feeding, 
though the latter may be used. 
Technique.?The nostril is cleaned and the 

Ryle's tube, having been previously dipped in 
water or smeared with lubricant, is gently intro- 
duced. There is usually transient discomfort as 
the tube passes the region of the larynx. At this 

stage the patient, if able to be sufficiently co- 
operative, is given a sip of water to drink and 
the tube is advanced during the act of swallow- 
ing. This effectively prevents the tube entering 
the larynx. Alternatively the patient is told to 

breathe slowly and deeply and the tube is 

advanced during expiration. There is no sugges- 
tion of trouble at this stage in the drowsy or 
unconscious. When the tube has been introduced 
as far as the first or second mark, it is attached 
to the forehead by adhesive tape, and connected 
to the drip apparatus. It is advisable to wait 
for a few moments before beginning to administer 
fluids in order that the patient may become 
accustomed to the tube. 
The rate of flow for continuous use is 40 to 60 

drops per minute, which is equivalent to 6 to 9 
pints per day, but strict accuracy in this is not 
required. Fluids given by continuous drip is 

tolerated better than larger quantities inter- 

mittently. At the beginning, if dehydration is 

marked, 90 drops per minute is satisfactory and 
easily tolerated. Sufficient is given to maintain 
an excretion of about 50 fl. oz. of urine daily, as 
this is the only way by which one knows that 
the intake is adequate. 
A variety of fluids may be used but, as salt 

is lost with all the body excretions, the best 
fluid to use is one containing salt. Half a tea- 

spoonful of salt dissolved in one pint of water, 
or glucose water, is satisfactory. In certain con- 

ditions, sodium bicarbonate solution, one drachm 
to the pint is useful. Where feeding is required, 
citrated milk may be used. In addition, any 
medicines which have to be given orally may be 
added to the receptacle. 
The advantages of this method over others of 

combating dehydration are many. Fluid is 

absorbed in a natural manner from the stomach. 
This may not be said of fluids introduced by in- 
travenous, subcutaneous or bone marrow routes. 
There is consequently no necessity for sterile 
fluids to be used; ordinary, clean, potable water 
is the basis. The technique is simple and does 
not always require the presence of a doctor, but 
may be carried out by a nurse. Once it is started 
it does not require the same degree of expert atten* 
tion as is required in intravenous infusion. This 
is of importance when the staff is not fully 
trained, or is small. Should the giving receptacle 
become empty no harm is done and there is no 
canula or needle to become blocked thereby- 
There is a much greater range of rate with which 
the fluid may be given with safety than is the 
case with intravenous fluids. There is much less 
effort involved than when fluids by mouth are 
urged upon an unwilling patient; many patients 
with the best of intentions find it difficult to 
drink the large quantities of fluids required to 
maintain an adequate diuresis. There is no risk 
of sepsis or of pulmonary oedema. The intake 
by mouth may be augmented as the patient feels 
inclined. Experience and theory indicate that 
it is far better to give fluids continuously by 
drip, than larger quantities intermittently as in 
ordinary nasal feeding. Distention of the 

stomach, a sense of fullness and nausea are 

entirely avoided and ultimately a much greater 
quantity is absorbed. It is not suggested that 
there is no discomfort, but it can be tolerated 
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for days and is less irksome than intravenous 
salines continued for a similar period. It is 

easy and so is likely to be given early. 
The limitations are also obvious, and it is by 

110 means suggested that it should replace intra- 
yenous infusion entirely; but where the method 
ls applicable, it is far preferable, as the natural 
Pfocess of absorption is followed and when 
Siven early in sulphonamide therapy removes 

|he risk of anuria and hsematuria. The main 
'imitation in a case where it is otherwise con- 
sidered applicable, is vomiting. On the other 

hand, once the tube is introduced, vomiting, 
^hich was previously present, may cease. 

Vomiting is frequently induced by the act of 

fallowing, and does not occur when fluid is 
Produced by drip. This point is well brought 
0lJt by the following example :? 

patient, a man aged 25, was received in a mildly 
aehydrated condition, suffering from blackwater fever, 

j'otes which accompanied him stated that throughout 
.jje day he had vomited all -that he had taken. As 
??e. Ryle's tube was being introduced he vomited bile 
tained vomit, but the tube was introduced without 

^fficulty. From this time onwards no vomiting 
ccurred and in the next 24 hours nine pints of 

^carbonate of soda solution were given effecting an 
Equate diuresis and cure of the condition. 

The following are types of patients on whom 
method has been used with success. The 

v?ry ill who are undergoing treatment with sul- 
Phapyndine or sulphathiazole. In some of these, 
110 matter what efforts were made to enforce 
an adequate intake of the fluids by mouth, the 
e*cretion of urine frequently amounted to no 

^re than 12 oz. in 24 hours. Often an intake 
8 pints daily is required to produce an excre- 

lQn of 50 oz. of urine. Gastric drip has proved 
an invaluable method of giving fluid to cases of 

?erebral malaria who have not responded readily 0 intravenous quinine and who are drowsy for a 
considerable period. Alkalies may be given to 
?Uch patients by this route. In blackwater fever, 
s in the case mentioned above, it is the only 

|^ethod by which large quantities of bicarbonate 1 soda solution may be given easily. In high 
ttd prolonged fevers where classical dehydration 
ith dry tongue, oliguria, low blood pressure 

feeble pulse are most frequently seen, it is 
^estimable value. It has also been used 

Post-operatively when the need for fluid was 
vi?us and great. There is a wide scope of 

sefuliiess in post-operative and surgical work 
fluids given by this method. Finally, in 

Vere enteric and allied conditions when 

Ovo3uate nutrition cannot be maintained by 
jdinary feeding, milk may be introduced by 

18 way as a nutrient fluid. 

Summary 

and*1-6 ^recllience ?f dehydration in hot climates 
di/r S sPec*al importance following the intro- 

cti?n of sulphonamide therapy has been 

ttie+vf0<^" ? 
^ea^ures dehydration and the 

tin ?ds in vogue for the treatment of this condi- 
n have been briefly reviewed. A method of 

treating dehydration by continuous gastric drip, 
using a Ryle's tube, has been described and its 
many advantages enumerated. Some commenda- 
tion of the method may be inferred by the 
enthusiasm shown by the nursing staff, and I 
have been encouraged to report the use of this 
procedure by noting its spontaneous use by 
fellow: medical officers. 
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