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Perhaps no procedure in medicine has remained as unchanged as the

way in which the hands are cleansed prior to surgery. In the past ,

different drugs have been used , but the cumbersome and time consuming

use of a brush or sponge to mechanically remove bacteria from the hands

remains the same . The Department of OB-GYN at Wa l ter Reed Army Medical

Center expressed initial skepticism when approached by a group of

researchers at the U. S. Army Institute of Dental Researchers to clini-

cally eva l uate a new method of hand washing. However , after reviewing

the work they had already accomp lished in developing a related instru-

ment for wound debridement and decontam i nation (The Army Med i ca l Irri-

gator) and the promising results from no nc lini cal studies using this

method for hand cleansing , a trial in the hospital environment by our

department seemed warranted.

The method to be stud i ed had its beg innings in the same principle

used in the ~Water Pik~ (Teledyne Aqua Tec Co., Fort Co l lins , Colo rado) .

Pu l sating jets of water at pressures rang ing up to 70 psi had been found

to be an atraumatic means of removing particulate matter and bacteria

from teeth and gums while reducing inflammation and plaque formation. 1

The pulsed delivery of water was found to be more effective than a con-

stan t stream of water in removing small particles , and caused less tissue

irritation .

In 1966 USAIDR began expanding this princ i ple to the cleansing and

debridement of experimental 2 ’3 and comba t wounds suffered in Vietnam (The

Army Med i ca l I rri gator~ ).



- -5--.- . --~ -~ -,--‘--- -‘-‘- --- -~~‘5-~~~ ~~~~~~~~~~~~~~ ‘~ “- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

—‘ _,--—--

2

The ori g inal instrument delivered ~ Continuous jet of water at

pressures up to 200 psi (Fi g. 1). Several modification s made the device

more effective . The water was delivered in a pulsed manner (800—2100

pulses per second). Antiseptic agents and antibiotics were added to

the irri gating solution ,5 7  and multiple jets were added to increase the

area which could be cleansed. A contract was awarded to a commercial

firm to manufacture mu l t i ple units for use in Vietnam , using Army spec i-

fications (Fig. 2). This same type of unit is now being used in many

civilian hospitals for the treatment of gunshot and other contaminated

wounds.

L 

Due to the proven efficacy of the pulsed water principle , it was

decided to test this approach to the presurg ical cleansing of hands.

Several problems inherent in the routine method of scrub in use today

• have been discuss ed :8 (1) It is time consuming. (2) Resident bacteria

may not be removed. (3) Bacteria may not be removed from areas beneath

or around fingernails. (4) Some individuals are Sensitive to antisept ics

and detergents.

The initial study 8 was conducted using a short cylindrica l device

c a l l e d  a hydroscr ub , into which one could insert a hand to just above

the wrist (Figs. 3 & 4). The wall of the cy linder contained multiple

jets throug h which various types of antiseptic solutions could be

del ivered . This first study showed a 90 second hydroscrub to be far

superior to a standard 10 minute scrub. Comparison of the two me thods

was based on the number of bacteria grown on fingertip cultures and on

the microbial counts of a saline solution used to irri gate the inside

H - .
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of a s t e r i l e  g love worn for one hour after the ini t i a l  scrub. In this

study no attempt was made to compare the effectiveness of both methods

in eliminating the microorganisms from the subungua l areas or to evalu-

ate the individua l sensitivity to antiseptic preparations. It was shown ,

howeve r , that the 90 second hyd roscrub saved time , caused less skin

irr i tation , and was superior to the 10 minute conventional scrub in

eliminating microorganisms from hands. The deve l opment of the fourth

prototype , and the success of multi ple nonC l in i ca l tests , indicated

clinical trials were needed to confirm its efficacy when used by hospi—

tal personnel and to evaluate its acceptab ility by physicians. An OB-GYN

department was considered to be the ideal place for testing because of

the many short procedures requiring a scrub; for examp le , D&C’ s , abortion s ,

laparoscop ies , and deliveries.

The machine used consisted of two cylinders which accept the arms

to above the elbow (Fi gs. 5 & 6). These cylinders were surrounded by

multi ple jets which delivered di luted Betad i ne Solution (The Purdue-Frede rick

Company, Norwa l k , Conn .) at a Constant rate of 1200 pulses per minute at

pressures of approximately 120 psi. Four hundred m i l l i l i t e r s  of Betadine

Solution was added to 27 gallon s of warm tap water and recycled for multiple

scrubs. The sol ution was changed every 24 hours. The personnel invo l ved

in this study were interns , residents , and one staff member of the Depart-

ment of OB-BYN.

Comparison was made by utilizing fingertip cultures from ten indivi-

duals before and after five routine 10 minute scrubs , and five 90 second

hydroscrub washings by the same ten individua l s. The percent reduction

in microbial count for the standard scrub was 9O.8~ , and for the hydro-

scrub 97.2~ , suggesting the hydroscrub may be more effective . However ,

S — S  
~~~~~~~~~~~~~~~~~~~~~~~
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the diffe rence was not statisticall y significant. The percentage reduc-

tion was similar to results of studies by Dineen 9 and Bernard ’0 using

standard scrub methods. In our study , two individuals continued to have

hi gh bacterial counts after the routine scrub which indicated a short-

coming of the standard scrub . The results of the standard scrub depend

on an individual’ s experience , techn i que , mot i vation , and circumstance .

These factors are , for a large part , eliminated with the hydroscrub and

more consistent results are achieved . Results of this study have shown

the hydroscrub to be at least as effective as the standard scrub in

reducing microbial counts. The hydroscrub caused less skin irritation

and was well rece i ved by the staff using the machine. The time and water

saved were also obv i ous benefits.

Since the conclusion of the stud y the data have been presented at

several sur g ical meetings. One frequentl y asked question dealt with

how well the areas beneath the fingernails were cleaned as compared with

a routine sc ru b. USA I DR researchers recen t l y eyaluated this problem and

found both method s equally deficient at redu cing bacterial counts in

this area. Regardless of the method used , bacteria continue to be cul-

tured from beneath the nails. Anothe r question asked was how soon could

one expect this technique to be in genera l usage. Although the present

devi’;e has proved the efficacy and feasibility of the method , several

years are yet needed to make this dev i ce in an acceptable form for general

hospital use. Once commercially developed , sav i ngs could be rea l i zed i n

time , elimination of brushes and sponges , and by rec i rcula tin g wate r and

antiseptic solutions. 
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Other uses have been suggested for the hydroscrub. In the neonatal

unit where scrubbing is essential when going from patient to patient , a

tremendous amount of time could be saved , and skin irritation minimized

with greater protection for the patients. The same advantages could be

derived by personnel on surg ical wards attending numerous patients with

contaminated wounds.

In summa ry , we have evaluated a new method of hand washing and found

it to be effective , fas t , nonirritat ing , consisten t , and clini c a l l y

acceptable. Wha t remains now is furthe r refinement so its cost and con-

figuration may make it a reasonable alternative to the present method of

presurg ical scrub.

*

Commercial m a t e r i a l s  and equipmer i t are i d e n t i f i e d  in t h i s

report to specif y the i n v e s t i g a t i v e  pro cedure . Such identi-

f i c a t i o n  does not i m p l y  recommenda tion or endorsement or that

the m a t e r i a l s  and equipment are neces c ar i l y the b est a v a i l -

able for the purpose. Furtherm ore , the opi n i o n s  expressed

he re in are t hose of t he au t hor and ar e no t to be cons t rued

as thos e of the Army Medical De partment.

* * * * *
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MAJ Lawre nce A. Decke r , MC
Box 241
Moncr i es Army Hosp i tal
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FIGURE 1 . O ri g inal water lavage unit , which y ielded stream of
up to 200 psi.
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F iGU RE 2.  Pu l sating water jet device of type first used in
combat zones for debridement of m a x i l lo f a c i a l
wounds.
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FIGURE 3. Prototype of hydroscrub device .
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FIGURE 4. Port ion of hydroscrub that receives operator ’s hand
and forearm .
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FIGURE 5. Fron t v iew of hydroscrub.
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FIGURE 6. H ydroscrub in operation .
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