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DESCRIPTION OF A CONTINUOUS SUCTION-LAVAGE 
APPARATUS. 

By LIEUTENANT G. S. MUSGROVE, 
Royal Army Medical Corp8. 

WITH A FOREWORD BY MAJOR R. R. G. ATKINS, M.C., 

RO:1Jal Army Medical OOrp8, 
Surgical Specialist, Tidworth Military Hospital. 

FOREWORD. 

THE earnest attention of all R.A.M.C. officers is requested for this 
article. 

Lieutenant Musgrove fitted up the apparatus for a recent case of 
intestinal obstruction in the Tidworth Military Hospital. The results were 
striking. All vomiting ceased at once; and distension was markedly 
diminished. The relief afforded to the patient was enormous, and his 
condition rapidly improved. 

It is a very easy piece of apparatus to assemble and use when once it is 
understood, and even this isnot difficult. There is no excuse for not using 
the apparatus in any case of obstructive vomiting. 

I would suggest that officers in charge of hospitals instruct one of 
their officers to assemble the apparatus in accordance with Lieutenant 
Musgrove's instructions, and then give a demonstration to all officers. 

The apparatus about to be described has been in use in Canada and the 
United States for some time. When used by those who understand its 
principle it has given unqualified good results. It can be employed for 
flushing out and providing contirmous suction' drainage from any closed 
space, e,g. empyema of the chest, septic joints, large abscesses, and also 
the upper gastro-intestinal tract. It is in the drainage of the last named 
that the apparatus serves its most useful purpose. When applied to any 
patient suffering from intractable vomiting of the obstructive type, the 
vomiting CEASES AT ONCE, and WILL NOT RECUR WHILE THE APPARATUS 

IS FUNCTIONING. 

Experienced surgeons, who in the past have had patients suffering from 
general peritonitis or intestinal obstruction who literally" vomited them
selves to death," have stated after seeing this apparatus successfully applied 
that it can and will save many lives by allowing the patient to rest, and 
thus conserve his strength jnst enough, perhaps, to tide him over a critical 
period. No one' claims that the apparatus alone will save such seriously 
ill patients, but even those who die in spite of all treatment are saved the 
ordeal of vomiting. ' . 

Once fully understood the apparatus is easily assembled and kept in 
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182 Description of a· Oontinuous Suction-Lavage Apparatus 

working order, but, having seen it condemned on many occasions for not 
fulfilling its purpose, when the fault was obviously not in the apparatus 
itself, but due to the attendant on the case, I propose to deal at length 
with the instructions for assembling an apparatus suitable for a case of 
obstructive vomiting and with the precautions to be observed in order to 
avert, if possible, any further disappointments to those who use it. 

OBJECTS. 

(1) To provide continuous suction from the stomach and duodenum 
through a tube which may, if necessary, be left in situ for several days. 
. (2) To provide a modification of the original method which allows the 
stomach to be lavaged without disturbing the patient in any way; 

CONSTRUCTION OF THE ApPARATUS. 

Parts required-with reference to fig. 1 :-
(1) Rubber tubing : (A) Size No .. 10 or 11, moderately stiff,5 to 6 feet; 

(0) any convenient size, 6 to 8 inches; (K) a.ny convenient size, 3 to 4 feet; 
(1) any convenient size, 4 to 5 feet. 

(2) Glass Y-connecting tube (B). 
(3) Wide-mouthed bottle, preferably of two quarts or more m 

capacity (D). 
(4) Rubber stopper (E) to fit bottle, preferably with three holes for glass 

tubing. A later paragraph will deal with the use of a stopper with only 
two holes. 

(5) Glass tubing to fit stopper tightly: (F) Short, just passing through 
stopper; (G) short, with a short piece of rubber tubing on its upper end; 
CH) long, reaching to the bottom of the bottle. ' 

(6) Pail or other large receptacle (J). 
(7) Irrigation-can or receptacle (L) with openings at each end, one of 

which is suitable for the attachment of rubber tubing. 
(8) Four large artery forceps to be used, as clamps. (M, N, 0, P). 
(9) Adhesive plaster. 
T'hese parts are assembled as illustrated in fig. 1. 

To USE THE ApPARATUS. 

(1) Fill bottle D with water, either by removing stopper E or by 
removing clamps Nand 0 it can be poured through receptacle L; replace 
the clamps. 

(2) Put two to three inches of water in pail J. 
(3) Fill tube I with water: remove clamps Nand P; hold the lower 

end of I at a level slightly higher than bottle D; pour water into 
container L which passes into D, forcing fluid through H'into I; when it 
flows from the free end of I pinch the latter off NEAR THE END and release 
it ONLY AFTER it is BELOW the surface of the water in pail J. Replace 
clamp N. 
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G. S. Musgrove 183 

It is absolutely essential that air or gas should NEVER get into tube I, 
for it constitutes the siphon from D to J, without wbich there is no suction 
to make the apparatus function. At this stage, with clamps M, Nand 0 
in position, no water should be sipboned from D; if there is, a leak is 
indicated which mnst be corrected at once. Then replace clamp P. 

(4) Tube A requires special consideration. Fig. 2 illustrates how it 
should be pedorated at half-inch intervals for about eight inches. This 
can be done with scissors, taking care not to include m.01·e than one;..third 
of the circumference of tbe tube, otherwise it loses too mucb of its rigidity. 
The length of the tube to be passed into the patient should be determined 
in each case. With the head in the erect position in relation to the body, 
take the distance from the lower incisor teeth to either anterior superior 
iliac spine and add six inches. This insures that three to four inches may 
pass into the duodenum; as the pyloric sphincter is usually relaxed in 
tbesecases. 

(5) Tbe apparatus is now ready to apply. Tube A is well lubricated 
with liquid paraffin and passed through one nostril, and it will, without any 
further guidance pass d9wn into the stomach. With a co-operative patient 
this procedure .is greatly facilitated by giving him frequent sips of waterto 
swallow. Frequently a bout of vomiting is brought on and this is an indica
tion to push the tube rapidly into place, i.e. until the previously determined 
length of the tube has been passed through the nostril. The patient may 
have to be restrained during this process. Once in position it soon ceases 
to irritate, and when the suction is started immediate relief from vomiting 
is obtained. 

(6) To start the suction remove clamps M and P. As the water is 
siphoned from D to Jan equal volume of fluid (or gas) is aspirated from 
the patient. When the stomach is temporarily emptied a negative 
pressure is set up in D which 'prevents further siphoning, but the moment 
any fluid or gas reaches the perforated tube-either regurgitated or 
swallowed-it is immediately drawn off. Obviously no vomiting will 
occur so long as the apparatus is functioning. 

SPECIAL INSTRUCTIONS FOR THE ATTENDANT. 

Experience has shown that there are several common errors which will 
at once lessen or stop the efficiency of the apparatus. These will be 
enumerated and the methods of avoiding and correcting them given. The 
attendant left in charge shottld be fully instructed on the.~e points, other
wise one almost invariably returns after a few hours absence to find the 
patient wbom you left in comfort once more vomiting and distressed, and 
most likely the tube will have been removed because it was irritating 
rather than benefiting the patient. .' " , 

(1) To lavage the stomach. The writer has found that tlieappalla.tus 
works much more efficiently if the stomach (and the apparatus) is Bushed 
out about once an holir. (a) Fill L with a warm solution of sodiu'ril 
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184 Description of a Continua. us Suction~Lavage. Apparatws 

bicarbonate and water (one teaspoon to a pint). (b) Apply one of the 
clamps not in use (M or P) to tube C. (c) Remove clamp N. and the 
solution runs into the stoma,ch; allow about one pint to enter at a time. 
(d) Replace cla'mp N, remove the clamp from C· and the solution is 
immediately siphoned off. 

(2) NEVER allow the fluid level in D to get lower than the bottom of 
tuhe H. This will occur when a volume of gas has been aspirated from 
. the patient which equals the contents of D. Therefore, when the :fluid is 

within one inch of the bottom of H, carefully refill the bottle with water, 
as follows: (a) Replace clamps M andP (fig. 1); (b) remove clamps 
Nand 0 ; (c) pour water into container L, which runs into D, displacing 
the air and gas through G; (d) when. full, replace clampsN and o and 
remove clamps M and P~ 

If the fluid has. been allowed to get too low,air passes into tube I and 
siphoning ceases.~In this event, tube I must be refilled as outlined above. 
Note: bottle D should be refilled as directed before proceeding to fill tube 1. 
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G. S. M1.fsgrove 185 

To construct and use an apparatus using a stopper E with only two 
holes. As the foregoing has shown, the only purpose of the third hole is 
to take tube G, which is used only when refilling the bottle. Therefore, 
when using a stopper with only two holes, connect the apparatus. as before, 
omitting tube G.· It then functions every bit as well, but it is more 
inconvenient to refill bottle D as it empties of fluid. This can be done in 
several ways, one of which is as follows: (a) Replace clamps M and P. 
Cb) Withdraw tube H from D through E. (0) Remove clamp N and pour 
water through receptable L. (d) Replace clamp N, re-insert tube H into 
D, remove clamps M and P. N..E.-Do not remove clamp P until the end 
of tube H is below the water level in D. 

(3) When emptying. or changing pail J the lower end of tubeI must 
be kept under water at all times, or if transferring it to another pail WHICH 

HAS WATER IN IT, the tube must be pinched off near the bottom. If these 
precautions are not taken air will get into tube I and stop the siphoning. 

(4) After many hours of use the apparatus may appear to be less 
effective, even though all precautions have been taken. This will be due 
to the slow plugging of the holes in the tube in the stomach by mucus or 
solid particles. In this event, replace clamps M and P, remOve the tube 
from the patient and clean it. 

CONCLUSIONS. 

(1) The most useful application of this apparatus is in the control of 
vomiting as outlined above. • . . 

(2) Slight modifications, which require little imagination to conceive, 
will adapt the apparatus to many other purposes. 

(3) The writer urges that the apparatus should be employed EARLY in 
suitable cases and not be left as a last resort measure. . 

Finally, I wish to. thank Lieutenant-Colonel S. P. Sykes, R.A;M.C., 
O.C. Military Hospital, Tidworth, for permission to send these notes for 
publication; Colonel P. J. Hana6n, D.S.O., A.D.M.S., Salisbury Plain 
Area, Southern Command, for a suggestion which will simplify lithe 
care oftubeI"-a chief point of difficulty with the apparatus; and Major 
R. R. G. Atkins, M.C., R.A.M.C., Surgical Specialist, for his help in the 
preparation of this article. 
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