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x\ ' e Introduction

There have been many nai ‘developmernts and

changes in operation theatre methods and

surglcal‘techniques over the years, With
. : these changes it is necessary to develop
and redesign hospital furniture and

.o : equipment,

O
&

Hospital furniture design is an area‘in

3 . , which there is lot of scope for development,

The functional and user requirements in
~ hospital are unique, There is a need to -
o éreate a particular designéd environment in
S various hospital areas. e.g., An operation
¢ theatre requires a sterile environment,

These special needs make design more complex,

- . i . A survey of the large hospitals in Bombay
' was taken followed by discussions with
o - 4 Surgeons and Nursés. This threw light on
the{; Problems, The list of hospital
vl 3 eqﬁipment and furnituy§+yhere need for

’ - - redesign is felt is endless,



It was found that Qosﬁ;fal tro&leys“ﬁorm
.‘quite an iﬁfﬁFﬁE&?,parﬁ’oféhg@yital fur-
»niture. The existing designs of trolleys’
leave a lot to be desired. It was decided
'to study hospital tr;}&éys in general and
take up the development and design of °
instruments trolleys used w1thin the*v

operation theatre.
S
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Ihfqrmation and Analysis e ’Jii

~ Procedure of Enquiry :

‘Source of information were as follows :

.

= Lité:atﬁre surveyffyf ' o
2 Survéy of catalbgues‘and other_puplished

| vmatefials at home and abroad. '

H'3. Visits and consultations with hospitals,
vmanufacturers & suppliers and other

LRy

<spec1alists sources. o e

Literature survey produced information about
operation theatre techniques and user

~requirements. e S

Ani@iécagalogue survey produced extensive
”]Iinfdrmation about the market at home and’

' abroad and helped foAtabulate the speci-
fications and facilities of the trolleys,

in the_m&rket.» The programme of visits to
'h08pitals which‘consisted-of seeing surgical
) qperations, inteqviewihg surgeons, nurses,
 and assistants culminated in a photographic

'r§p¢rd of the planning and layout of trolleys

]

B S L
and the surgeon-nurse-instruments' relation- .

ships. . S e
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2 2 Inetruﬁent trollexs and their preE ationp}‘~

&

eTypee of instrument trolleys presently'usedé5,f

in hospitals are the fo‘iiwing :

a) Side trolley with height adgustment

aommonly called Mayos' fldetrolley “
(Ref. Photo. 1 ). | &
~b) Rectangular stand by trolley with
~aluminium ahd gfass'top.
lc) Curved instruments trolley with glass
or aluminium top, 0

~d) Wash bowl trolley.

‘AA) Mayos' side trolley (Refér Photogfaph‘1').

Y

"'»has a framework of welded steel tubes

:with four rubber tyred casters of 2" dia+
meter. It is fitted with one~16"3x 209
enamelled‘iron tray which is detachable.
It has a telescopic screw type helght
adaustment. It has a white flnish

It coets Rs, 190/— if fitted with enamelled

iron tray 8% taxes + freight charges.- it
~

it is fitted with aluminium tray it costs

.

Rs. 235/~ - 8% tax + frexght chargés.
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B) Rectangular standby trolley(Ref. Photogriph 3

o

It has a framework of weldeddsteel<£ubéé with
two heavy plate glass shelves freely supported
mounted on 2" and rﬁb@gr tyred casters. The
same trolley is also fitted with aluminium

shelves. g

Size : 27" x 18% x .30 hedight v
16% x 24" x 32" Bejesht,

C) Curved instruments trolley with glass

or aluminium top (Ref, photographs 3 ). 4)

Size : 44" corner to corner 140 width

and 38" height. Cost Rs, 375/- .

D) Wash bowl trolley (Refer photograph 2 )

Framework of welded steel tubes on four

rubber tyred casters two inch diameter,

rreparation of instrument trolleys

Instrument trolleys are prepared immediately
before an operatipn. It is bad practice to
prepare all trollegs required for a list

before the commencement of the first case, -

%) = v v

All surfaces of trolleys and tables which

are to be used for setting out sterile -
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'operatlon. v . ,v‘ S _~"'
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instruments and apbaratgs are firstvcoveredﬁﬁs

with a sterile impervious material before

the application of sterile towels.

If forceps are used, care is‘takenvto‘pre- . k

vent contamination of/trolleys occuring

when placing requisites‘in position. ‘The.

forceps are held so that the hands do not
pan over the trolley, except when absolutely

necessary.

&)

After the instrument trays have been placed
on the trolleys aseptically the instruments

are laid out by a nurse wearing sterile

'vgowns,and gloves, It is thoroughly bad

:practicﬁ for an ‘unsterile' person to
complete this arrangement using Cheatle

transfer forceps, because of the great risk

- of contamination occuring when ungloved hands-

are moved to and fro over the sterile trolley.
Alternatively a packet systém is used, 1In
this comprehensi;ra sterile packets containing'}
all the necessary quipment and incorporating -
trolley drapes which fall into position ag

-

the packet is opened are used. This method —

shortens the time taken for ‘Preparation, and

mlnlmises bacterial contamlnation before |

6
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4 GENERAL SET OF INSTRUMENTS
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The ins?cfemeht ax Moy trolley is prepared
- By 1aying out only thoseainstruments which _
véwill be requlred in the early stages of the =
éfoperation. These instruments are replareg w
eiwith others when ne%essary and as the oper-;
r;jation progresses. The instrument trolley
'should always be laﬁd out in~a specific ‘
f order not only for tidiness but because manyif
“valuable seconds are lost searchlng,for a
’;rvital‘instrument.e The instrument trolley

- therefore should not be crowded. s

The suggested order of instruments would be.

;;”At the front of the trolley from right to

‘ “Tsileft scalpels, dissecting forcept, scissors,
rartery forceps, at the ‘back of the trolleyr '
retracters, tissue foroeps. I£ the‘trolley
‘«has a raised edge, the handles of the
‘instruments should project slightly over

9

: this edge. =

Instruments haviné%sharp p01nts such as - : ‘
scissors and ~scalpels must be placed with ‘.,

their cuttlng edges or points away from the k
surgeen. Soiled instrumerts should be x5l

O, = v - i = ? » Cio S ‘.

G l‘.':“’*;h.
o ¥ e




f'When passing 1nstruments they are placed
oo sflrmly into the surgeons hand and it should
;fnet e necessary for him to reach them.

e m«;ﬂ,

:fVZMost instruments such as artery forceps,

r:tissue scissors et% are handed in a
‘closedepoeition on ahe first ratche% when
that.is applicable. An instrument should
always enter the surgeons hand ‘so that it

V?: 'may be used wikhout further adgustment

1,QeNaturally the method of passing theTinstrﬁ- :
ment will depend upon the way in which thé
v'urgeon is accustomed to taking them i.e.
;;1f the surgeon extends his hand for a sc;lpe
iéwith the palm uppermost the scalpel is placed
%efzwith the blade horizontal, pointing towgrds
eithe instrument nurse and with its cutting
ﬁedge facing in the same directionkas the
extended finger‘fips. As he closes his
fingers on the_haggle the cutting edge will

be in the correct position for use.
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fing chamber (autgclave Wthh has. been

vaeat sterillsatlon 0

1 Autoclav1ng (steam and pressure) .

2 Dry heat. J

5

e Steam and/or‘i

'~atmospheric pressurev
4. Pasteurisation : o
5. Boiling

Cold steriliéation

6. Radiation
=49 Ethylene oxide :
8 Ultraviolet light radlation -

Cold disinfection : S . i -

»

' 9. Various chemical “Solutions; - .
Autbclaving is by far the most efficient
methods of sterilisation for materials
which will stard upto heat and moisture.
The physlcal pr&%ess o1 heating the

- fabrlcs to the sterllising temperature can

. be descrlbed as follows, In a sterilis-

? - -
o o i
= _ - - e .
- e e s



~well exhausted of air, the steam . - .  ~

99

entering promptiy fiils the air spéges.
. The steam condenses on théjlayerpof :
fabrics. In the process, latent heat is
given up which is absorbed by the fabrié;:

- The air in the interstices of the fabwic

N

being cooler and denser is displaced down-

1
g
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o wards by gravity. This process goes on

£till the whole load is heated through

S U R e

and no further condensation occurs, the

o e T e

s . temperature within the packe% remaining
i
e i the same as that of the surrounding steam.
® o - :
y '2,4,2 Cold disinfection : =

°]

'JIt is a method which is used only when
R 2 J”~’f"‘stefilisation by heat is impracticable
and is ineffective unless the chemicals-
can reach all parts-.ef the articles which

” - must be free from debris blood ahd pﬁé.

Pairly short periods (10 minutes) with

certain chemicals will ensure the de-

struction of bggteria. These short

periods re?er only to articles which have
J 5 smooth surfaces, It takes longer for .
the chemical to penetrate intrieate

o) <

i - joints.
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Some of the widely used ciemicals and

their-diiutions for disinfection of

‘metal parts are as foliows :

3

. Chemicals Dilution

1. Phenol(Carbolic acid aqueous) - 2.5%
'f”z.‘Cresol'(Lysol;équeous) ’ 2.5%

2 Chloroleenol (Pure dettol -
»“ aqueous) 5 40%

4., Chlorehexidine(&luconaté 4 % ‘
hibitane)  0.5%

. 5 Getavlon : , : 1.0%
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‘”2.5" Position of i ins{rument nurse in Sl

~0 : ; R

e;ation to the surgeon }if ’,f":__ﬁ e

The poeition of the instrﬁment nurse

depends on the wishes of the surgeon and *

9

' also on the area and type of operatlon.

- s & =
. Bor opergtion on the face, neck, chest,,
: abdomen or. thigh g | .

With the surgeon standing on the right hand
" side ef the operation table the<nurse 1s_
lfepposite his right hand and with.the
» . instrument trolley at her left. A surgeen.‘
_%ffastandlng at the left hand side of the
4 table will ‘require the nurse opposite hls’l

left*hand and her trolley at the right,‘?

; For operatione on the" lower llmbs :

', The'nuree may adopt a similar poq;tioq as ;

above or stand at the foot ef'the‘operat-
ion table facing the surgebn*and‘ﬁith the

instrument trdlley in fronf of her.
4 : :

When the surgeoh is at the operation table ‘

: head i e, during craniotomy, the best . |
“”:;, p031tlon for the nurse ie opposite his
 right hand with the 1nstrume%§°tfolley

it 'over the patient. l,h " Gmen ‘.‘
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9 9

For operation performed on the same’table :

“ 9y <)

‘This is best served by the nurse standing

behind her instrument trolley, facing the

_patient and the surgeon to her right or.

left with his agsistant opposite. .

Occasionally the nurse will be compelled
to stand behind and a little to the side
of the'surgeon‘ewing to the nature of the

9

operation.

- Whichever position is adopted the nurse

should always be able to observe the

“k»surgeon's movement and be capable of

handllng him his instruments with the

'minimum of inconvenience, i

~Preparing operation areas :

dettol, Application of this antiseptic 5

Ce

v e P)

In most cases the presurgical ‘skin pre-
paration is performed in the ward. In

the theatre, the}sterile towels are removed
and the operégion area is painted with ‘
anti-bacterial®agent, alcoholic hibitane

0.5%, alcoholie 1odine 2% or surgleal

should commence first at the site of,

-

incision in ever widenlng §§hares or- circles;

€
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A second applicéfiong,using fresh swabs °°

is made when the-first_has:&rie&: -

Special care has to be’ taken for ccntami-}

nated wounds. Contaminated wounds need a

»

surglcal toilet under anaesthesia.

o
Draging ageration areag = - s

The operation areas must be drépéd’to
allow freefaccess to the surgeon but the -
towels are 80 arranged that manipulations
do not expose any unprepared skin areas.v
Wherever possible a sterile water repe-
llent sheet, is placed in position flrst

’vxto prevent contaminatipn,'should the

sterile drapes become damp or soiled, .
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6 INSTRUMENTS SUTURES AND

= SLINE PLACED ON THE
. SAMETROLLEY
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- Apalysis : u ' e ';‘ i
FPunctional analysis: | |
 Analysing the presently used insxrumeﬁf- e
;ﬁroiléys functionaliy,.the following ’

’0
observations were made :

1. The different instrument trolleys used
together and at the same t;me“bave"no
/ relationship_ﬁith each.otheriiﬁé, 
_their sizes and shapes ar; not‘reiated;
.2, Areas for different instruments are not

defined, which leads to confusion and

2 disorder.

YVV\\5. Waste of Aeebls space, as the mid of
the trolley surface is not derived
from the size of the instrument.

4. Lack of flexibility i.e. there is uo

facility for interchangability ef trays

‘ from one trolley to another,

\VB. It is inconvenient for the instrument
nurse to regqp out for some of the
instruméhts dué to faultyilayout,

! o

. S\é. The draping proceduf@fis cumbergome e.g:
the big standby instrument "§511ey.is

€e
.
(3
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covered with one huge drape and the

e

2 9 9

whole drape has to be removed even
if one instrument is required.

» As the tray surfgce is flat, 8ropping °
of‘instrumenyp fesults which then have
to be discarded.

There is no place to put away the dis-
carded instrﬁments.

There is no designed place tg keep
spillable things on the tfolley surface.,

The trolleys after use do not stack,

this takes up a large storage area.

Formal analysis :

°
]

1. @gg»form isrctude, and does not suggests
efficiency and cleanliness. (Refer
photograph 1 ). e ol

The form suggests absolute fiéidit&l
because of the welded joints,

There is no compatibility between the
different tirolleys i.e. they do not

lcék like p;rt of one system,

The form looks more like somé$hing ”
immobile where as the”tr&&ig&ﬁgas to

be moved all -the time: vﬁ“d : e
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5 9 "‘/
¢5 Flnish 1s notudurable, and pealed off

<
S 9

paint looks unhygenic.

v

6. Poor detailing.

7. Shape of knob for height adjustment

v

is crude. -

o9

Structural analysis :

(1. The fréme is not designed to 56

| structuraliy balanced., It is an-
stable and likely to toppie in some
positions., ‘

. As the frame is of mlld steel it rusts

and creates an uneven surface, This

adds to the danger of contaminatlon.5
(3L'The helght adjustment is poor.}'ihe  ﬂ
screw used to adjust the-helght leavés
marks all along the surface oP the tube.
.,4. As the frame is not collap31b1e pa;k- d
: aging problems are.c:eated. The
package is big in size resulting in
heavy:freig@f chargéé; ’ »
5. Only batch production is possible due

to problems of rusting and storage., -

Ti
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ma jor surgery.

Seven to eight trolleys have-to be

set out at the same time, during

9

«

In the above case it is difficult for

the nurse to reach out for the,
instruments. o ‘ '
As the shapes and sizes of the trolleys

are not compatible, there is a lot of

waste of space around the operation
table.: . e .

As there is no clear demarkation of

spaces, on the trolley surface, there

is confusion and difficulty in finding
the right instrument.
The'height‘édjustment, othﬁe;ﬁayoﬂs -
side froliey ls airfieult, Pl
Dué:t0~the reqﬁired variations in

trolley _thVlevel, certain problems

arise e;g, 3h9}pprse:has to stand on

9 9

a stool and give the instruments.
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