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AN INTENSIVE CARE UNIT IN A PROVINCIAL GENERAL HOSPITAL*
P. DE V. MEIRING, M.B., B.CH., M.R.C.P., M.R.C.P. (EDIN.), Principal Physician, J. D. LUMSDEN. M.B., B.CH.,
F.F.A. (R.C.S.), Acting Head of Department of Anaesthetics, A. G. M. MORRISON, M.CH., Principal Surgeon, AND
L. A. FURNHAM, R.N., R.M., C.O.T.T., Regional Matron in charge of Casualty and Intensive Care Nursing, Grey's

Hospital, Pierermarirzburg

Russell et al.' have recently pointed out that an intensive
care unit should form an integral part of all modern
hospitals offering specialist services. By the beginning of
1967 it was apparent that the need for such a unit at
Grey's Hospital was indeed urgent.

It had become a common occurrence to have
several critically ill patients scattered throughout the
various wards of the hospital, all of whom would benefit
from the amenities which an lCU could offer.

By day these cases were being cared for by trained
sisters and staff-nurses who had simultaneously to contend
with the day-to-day running of a busy ward, while at
night they were in the care of untrained staff under the
supervision of a trained night-sister who, having other
duties to perform. was able only to act as a supervisor
from a distance. When absolutely necessary and when
staff availability allowed, 'specials' were provided, but this
made heavy demands upon the nursing establishment.

A further factor in the care of the critically ill is the
expensive and often delicate appararus. Before the estab
lishment of the ICU an Electrodyne Monitor Alarm De
fibrillator and a Bennett If>PR ventilator were in use.
These had to be transported frem ward to ward and it
was not a rare occurrence to find that an essential part of
the apparatus was missing, quite apart from the obvious
disadvantages of being trundled about the hospital and
handling by an ever-changing staff.

At the beginning of 1<:.67 a committee was established
under the chairmanship of the Medical SuperintendGnt,
consisting of the Principal Matron and heads of the de
partments of medicine, surgery and anaesthetics. It was
unanimously agreed that the establishment of an ICU in
which highly trained staff and specialized equipment
could be located together was an urgent priority. Funds
were short because of a national economy drive, and it
was realized that some improvization would be necessary.

MEmODS
A pilot study was conducted for 6 weeks to establish the
bed requirements. During this time patients who were felt
to be in need of intensive care were noted daily. Fifteen
categories of cases were thus noted (Table I) and during
th@ 42 days under study there were 76 patient-<iays of bed
occupancy, giving a bed occupancy of }.g patients per
day. It was felt that. to begin with, a 4-bedded ward
would therefore be adequate.

Locality
After much thought it was decided that the ICU should

be located as near as possible to the main operating
theatre suite.

Firstly, many of the patients would be those returning
to the unit following major surgery and it was desirable
that the journey should be as short as possible. Secondly,
throughout the day there is invariably medical staff in the

*Daie received: 6 ovember 196 .

TABLE I. PILOT SURVEY OF TI'PE OF CASES REQUIRING
INTENSIVE CARE

To be filled in with bed state by Night Matron

Date: _ _ _ _....•..................

Number of cases

I. Severe head injury
2. Severe multiple injuries
3. Early tracheostomy
4. An early postoperative case causing

concern
5. Small bowel fistula
6. Renal shut-down
7. Bacteraemic shock
8. Severe coronary occlusions causing

concern
9. Acute respiratory failure

10. Severe life-threatening pneumonia
11. Unresponsive status asthmaticus
12. Resuscitation after near-drowning
13. Resuscitation after cardiac arrest
14. Drug overdosage with threatened res

piratory depression
15. Severe burns

theatre. Staff members are therefore often available to
deal with sudden emergencies that may arise. A suitable
area which had previously been used as a nurses' lecture
room and was adjacent to the theatre was appropriated .
(Fig. I). A sluice room and a small kitchen were situated
immediately across the corridor, and along the same cor
ridor was another small room which was converted into
a sitting room for the relatives of patients in the unit. The
nursing staff rightly stressed that this facility was of para
mount importance.

Equipment and installations
Cupboards and shelves were installed in the service sec

tion (Fig. 1, area A). Runners and curtains were erected
in area B to screen individual beds. Each bed was pro
vided with water vacuum suction and an oxygen point
to which oxygen was piped from the theatre bank.

The oxygen meter bottles were detachable to allow the
line from a respirator to be plugged in should it be de
sired to run the machine off pure oxygen.

Fig. 2 shows the wall fittings described. Four beds from
the surgical store were adapted 10 give access to the pa
tient for emergency intubation, etc., by sawing off the bed
heads. Pegs were fitted so that the head rails could be
replaced or removed rapidly at will. These beds we£e al
ready fitted with an independent crank to raise the upper
or lower half, and the foot of each bed could be raised
by lever action. Short metal tubes with side screws were
welded. vertically to the top of each bedpost to take the
uprights of an orthopaedic frame.

It was considered necessary at this stage to obtain a
further respirator since many of the patients in an ICU,
both medical and surgical, are likely to require IPPR.
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Fig. 1. Intensive care area and supporting facilities (heavily outlined) and environs.

A number of opinions were sought, regarding both the
clinical management of the problems envisaged'" and
the selection of a second respirator:" and it was decided
to purchase a Bird Mark VIII, which can be worked
directly from an oxygen line at suitable pressure, or an
air compressor.

together with a Wright's respirometer for monitoring pur
poses.

The Electrodyne monitor alarm wa transferred to the
ICU. and a USCl bipolar pacemaker electrode catheter
and a small portable external transistor pacemaker of the
Wentworth Hospital pattern were obtained.

. /
Fig. 2. Wall finings in lCU. On the left is a water vacuum
suction apparatus with 2 taps; on the right is a Drager
oxygen meter.

The compressor was located in the service area 0 as to
cause minimal disturbance to the patients in the ward and
a hole was drilled in the wall through which the pipeline
to the machine was passed.

A complete set of intubation equipment was assembled

Fig. 3. The Electrodyne Monitor-Alarm Defibrillator (left)
and the Bird Mk. VIII Respirator (right).

Subsequently an Electrodyne Oscilloscope Monitor
Alarm system (Model MS 25) has been j:;urchased which
allows 2 I:at,ients to be n:o,itored simultaneous'y. la tly.
the cupboards were stocked with intravenous fluids and
drugs, and simple furniture for the nursing station was
provided, and at the beginning of September 1967 the
lCU was ready to receive patients.

5
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TABLE Ill. SURGtCAL CASES TREATED IN THE UNIT (TOTAL 88)
No. of
cases

1. Major trauma including mulTiple injuries from traffic
accidenrs
(a) Predominantly head injuries 14
(b) Multiple injuries including head, abdomen and

fractures 11
(c) Fractures of extremities only 3
(d) Trauma due to causes other than traffic accidents 2

Total .. 30
If. PostoperaTive care ofmajor abdominal surgery including

gastrectomies, cholecystectomies in bad risk cases,
abdominoperineal resections, colectomies, etc.. . 28

Ill. Vascular surgery including endarterectomies, bypass
procedures and aneurysm repairs 7

IV. Other conditions
Tracheostomies for conditions other than head injuries 3
Monitoring after cardiac arrest at surgery 3
Evacuation of subdural haematoma 1
Repair of oesophageal atresia I
Resection of carcinoma of mandible I
Thyroidectomy I
Cervical fusion in severe rheumatoid arthritis with early

cord compression I
Repair of large incisional hernia. . 1
Repair of wound dehiscence 2
Major urological procedures 3
Repair of hiatus hernia 3
Thoracotomy 2
Obstructive jaundice for investigation (crilically ill, died

pre-op.) .. .

Total (IT, m and IV) 58
Grand Total. . 88

TABLE tv. SURGtCAL MORTAI.ITY

7
1·6

3
5

3·2

5·5
I
7
I

9
2
I
5

No. of
cases

6
2
I
I

14

Average
stay

(days)
3
1
1·2

II

No.
ofdeaths

5
3

5
5

3
2

2
1
1
I

57

No.
ofcases

22
6
5

TABLE v. MEDICAL CASES TREATED IN THE U 'IT

Total ..

Diagnosis
Multiple injuries including motor accidents ..
Resuture of wound dehiscence
Ruptured aortic aneurysm
Resection of abdominal aneurvsm
Obstructive jaundice for investigation (elderly, frail, critically

ill, died pre-op.)
Evacuation of subdural haematoma ..
Laparotomy in patient with severe emphysema
Repair of hiatus hernia and oesophageal structure ..

Total

Condition
Coronary occlusion ..
Status asthmaticus ..
Drug overdose
Complete heart block (with or with

out CT)
Arrhythmia, monitored orconverted
Acute respiratory failure added to

chronic obstructive airways dis
ease

Malignant hypertension
Acute respiratory infection in child-

ren ..
Peritoneal dialysis ..
Coma, undiagnosed
Hepatic failure
Meningococcal meningitis with res-

piratory failure
Severe pneumonia ..
Penicillin anaphylaxis
Status epilepticus

TABLE 11. A TYPICAL NURSIN:J OFF-DUTY ROSTER

Day of week
STaffnl?Jnber

Sun. Mon. Tues. Wed. Thur. Fri. SaT.
Sister 1-7 1-4 4-7 7-1 4-7 4-7 DO
Staff-nurse DO 4-7 1-4 1-7 1-4 1-4 1-7
Staff-nurse 7-1 0 '0 NO SO DO 7-1
Staff-nurse '0 0 NO NO NO 0 '0
Students:

Student nurse I 10-3 5-8 4-8 DO 5-8 2-5 2-5
Student nurse 2 DO 7-12 2-5 5-8 5-8 5-8 5-8
Student nurse 3 3-8 2-5 5-8 2-5 2-5 4-8 DO
Studentnurseon

night duty NO NO NO NO NO NO NO
(Relief nurse) NO NO

NO = night dUlY; NO = night off; DO = day of]": SO = sleeping day.
Time periods refer to times when off·duty.

Clinical E~perience

The first patient was admitted to the ICU on 6 Sep
tember 1967, and by 5 September 1968 145 patients had
been treated, of whom 25 died, giving an over-all mortality
of 17·2"{,.

Of these, 88 patients were surgical (Table Ill), of whom
14 died, giving a mortality of l6~~ (Table IV) and there.
were 57 medical cases (Table V) with II deaths-a mor
tality of 19·3°~.

The average duration of stay was 4 days, being ·4·3 days
in the case of the surgical patients and 3·2 days for the
medical cases.

Staffing and Control
·MEdical staff. The over-all control of Ihe unit rests with

th~ Medical Superintendent. It is essential to have a single
authority who decides which patients will or will not be
admitted, particularly when the demand exceeds the num
ber of beds-although this has seldom arisen.

There is no single expert in clinical charge of all cases,
and patients remain under the care of the physician or
surgeon under whom they were admitted. The head of
the department of medicine has supervised the good order
and maintenance of the biometric and electronic equip
ment, while the department of anaesthetics cares for the
respirators and other respiratory equipment.

Regrettably, owing to shortage of resident staff, it has
not been possible to provide continuous medical care at
the registrar level in the unit itself, although after normal
working hours an intern and registrar from each of the
departm~nts of medicine and surgery are on call at all
times.

N ul"sing staff. The constant superVISion and close ob
servation of th~ patients have been delegated to the
nursing staff of the unit, which comprises: I sister in
charge; 3 or 4 staff-nurses; 4 student nurses; and 1 ward
cleaning maid. This provides cover for night duty and
allows for time off. Table II shows a typical duty roster for
I week. During quiet periods the sister in charge instructs
the student nurses in the care and use of the equipment
and the keeping of i-hourly observations. If necessary,
some of the staff return to general duties in the hospital,
but they retain their ICU status on and off duties and can
be returned to the unit within minutes. All student nurses
spend one month in the unit during their training.
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D1SCUSSIO

Gotsman and Schrire' have pointed out that coronary
care units have reduced the mortality of coronary occlu
sion from 30?~ to 15%.

The mortality at Groote Sehuur Hospital, using stan
dard methods, was 2,r;, before the introduction of inten
sive care.

The mortality of our coronaries admitted to the IC
over the 12-month period has been 22%. This does not
co~prise all .coronaries adHlitted to Grey's Hospital
dunng the penod under consideration, as a number were
not monitored at all and were not admitted to the lCU.

Moreover, a number of desperately ill patients admitted
to the ICD may have died, no matter how treated. so that
the group treated in our lCD is somewhat loaded' yet still
~hows. a slightly lower mortality than figures given where
mtenslve care was not applied. All coronary occlusion
dying in the lCU have done so within the first 24 hours.

Gotsman and Schrire have further rightly pointed out
that a trained physician should be within the ward pre
cinct throughout the 24 hours. This has not been possible
for us and we have had to depend upon early warnings
such as extrasystoles seen on the oscilloscope screen.
when, for example, a standard lignocaine infusion can be
instituted. The nursing staff have been trained to recognize
and report immediately any deviations from the normal
wave pattern on the oscilloscope, and interns and regi
strars are trained in the use of the defibrillator and anti
arrhythmic drugs since they are often the first doctors on
the scene. Without doubt our mortality has been reduced,
but ideally we feel that coronaries should be treated in
an isolated part of an ICD, as the disturbance caused by
other patients in the unit frequently prevents them from
having the peace and quiet they so urgently require. We
feel, moreover, that all cases of myocardial infarction
should have the benefit of 48 hours of intensive care as it
is well known that patients who can be classified as 'oood
risk' cases initially may rapidly assume a very diff:rent
outlook. These are the patients who may die of a sudden
arrhythmia rather than from what Gotsman and Schrire
refer to as pump failure. This would contribute to an
increase in the number of beds approachino the ideal of
1 - 2~;' in the district hospital given by She~wood Jones.'

Acute respiratory problems, both medical and surgical,
place a big demand upon an lCD. Campbell et al.' have
pointed out the desirability of separate facilities for inten
sive respiratory care. Before the establishment of our
ICD, patients at Grey's Hospital needing respirator care
were looked after in a suite of single and double wards
which had originally been used as a respiratory unit
during a previous poliomyelitis epidemic. The Bennett
respirator has remained in the old unit and the Bird M k.
VIII has been used for the ICD, so that we now have
facilities for the separate care of acute and chronic res
piratory problems. We have neither the staff nor the
facilities to separate all respiratory problems of a medical
nature from the ICD.

Of the 3 cases of acute respiratory infection following
chronic obstructive airway disease, one died. In one of
the two survivors a tracheostomy and intermittent

positive-pressure ventilation with the Bird apparatus were
livesaving. Proper attention to physiotherapy, antibiotics
and aerosols, and, above all, careful oxygen administration
have kept many potential patients out of the lCU. A re
port of the findings of Sund Kristensen er al! has been
most useful in the proper selection of cases.

The high mortality (50"'0) in patients with statu a th
maticus is noteworthy, and a possible lesson to be learnt
is the earlier transfer of such cases to the unit before the
situation become3 desperate. 11 has usually been found
more convenient to perform peritoneal dialyses in the
general wards. Thus only one was performed in the ICU
during the year.

Surgical cases which have been treated in the IC'
have comprised mainly accident cases with multiple and
extensive injuries and patients who have been to theatre
for extensive and major surgery. They have been admitted
because they needed the constant care and observation
that the skilled and experienced nursing staff in the ICU
could give them. Previously, the return of uch patients
to a general ward interfered greatly with the routine care
of other patients.

The average length of time for which surgical case
have been kept in the ward has been 4·3 days. These
palients tended to require close attention to fluid balance,
while tracheostomies and various drainage tubes were
common. In exceptionally ill patients the time has been
extended up to 19 days, whereas many are fit for transfer
to a general ward within 48 hours. In view of the criticil1
condition of many of these patienrs the figures for mor
tality and length of stay are not unduly high.

co eLUSION

Our experiences over the year have left us in no doubt
regarding the improvement of standards despite the absence
of a sophisticated layout and unlimited equipment.

Intensive supportive treatment by selected trained nurs
ing staff, including the intelligent use of complicated
equipment, has given many patients the optimum chance
of survival.

SUMMARY

The establishment of an intensive care unil at a 500-bedded
hospital is described.

The method of planning, equipping and staffing is described.
t?gether with the ~xperiences of the first 12 months of opera
tIOn. Dunng thiS lIme 145 palLents were treated, of whom 88
were surgical and 57 were medical. There were 25 deaths
giving a mortality of 17·2 00. The mortality for surgical case~
was 16 00 and for medical cases 19·3""0. The averaoe duration
of stay in the unit was 4 days, being 4·3 days for su';-aical cases
and 3·2 days for medical cases. '"

We wish. to thank Dr L.. Fernley, Medical Superintendent,
for permiSSIOn to publtsh thiS report. It was due to his untirin o

efforts and ingenious improvization that formidable difficullie~
were overcome.

We should also like la thank the Principal Matron, Mrs
G. K. Gray, for her co-operation in planning and making
availa~le the nursing staff so necessary to maintain Ihe unit,
and. Sister A. J. Schlebusch and her staff for their hard work
dunng the year.
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FACIAL PALSY: A MEDICAL EMERGENCY*
J. F. JARVIS AND D. V. MAYTHAM, Departments of Otolaryngology and Physical Medicine, Groore Schuur HospilQl

and University of Cape Town

The treatment of lower motor neurone facial nerve palsy
has been a matter of debate for many years. Cawthorne,'
Kettel," essel" and most recently Jongkees' have advo
cated surgical decompression in selected cases; Langworth
and Taverner' in 1963 considered it rarely indicated and,
in a more recent publication, Taverner6 feels that advances
in medical treatment should relegate surgical decompres
sion to the realm of history. Miller' is most definitely op
posed to operation.

All workers, however, are agreed that whatever treat
ment . is adopted, to be effective it must be instituted
within the first few days after the onset of the palsy.
Facial palsy therefore becomes a medical emergency, but
because a large proportion of these cases resolve spon
taneously and completely it has often been the habit in
the past to adopt an expectant attitude and to refer only
the occasional case that does not recover for specialist
consultation and trcatment.

Because the disability in those who do not recover
adequately is so distressing, and because effective treat
ment to prevent disability is now available, the plea is
earnestly made that all cases should be referred for special
investigation and treatment at the earliest possible oppor
tunity.

CLl ICAL PRESENTATJON

Excluding those cases clearly resulting from trauma, the
great majority of facial nerve palsies of the lower motor
neurone type are examples of the well-known syndrome
named BeIrs palsy. The causation of this condition
is till a matter of debate, but the pathology is generally
considered to be swelling of the nerve, most commonly
in the vertical part of its intratemporal course. about I
cm. above the styloid-mastoid foramen. Being in a bony
canal, swelling leads to compression, causing at first only
interruption of conduction through the axons (i.e. a physio
logical block or neuropraxia) but. if more severe, producing
axonal degeneration and consequ~nt den~rvation of the
muscles supplied.

Prognosis
When a large series of such cases are reviewed it is

observed that about 60°0 recover spontaneously and
completely in a few weeks., Taverner'·'· found that 400

0

had some degree of permanent disability, but only in
100

0 of all cases was this severe enough to render the
patient dissatisfied with the result. It has been the objective
of workers in this field to devise clinical tests by which
the patients destined to complete recovery may be dis
tinguished ~t an early stage from those who will suffer

'Oale received: 18 September 1968.

permanent disability. Formerly rule-of-thumb methods
were employed, such as waiting a specific period of, say, 6
weeks, and then advising operative exploration if no
recovery had commenced. However, since most of the
damage is probably done in the first few days of the
condition, the value of decompression is debatable once
axonal degeneration has been produced.

NelTe TeSTS

It is now possible to take a more logical approach to
this problem by means of tests of facial nerve function
that are proving to be of definite prognostic value.
By means of these tests not only can the intensity of the
damage be estimated, but also th~ site of the lesion. The
facial nerve in its course through the temporal bone gives
off 3 branches, each with a specific function that can be
assessed: the great petrosal nerve whose integrity can be
estimated by lacrimal gland secretion tests; the nerve to
the stapedius muscle. the function of which can be
studied by changes in acoustic impedance as a reflex
to sound in the opposite ear; and the chorda tympani
whose involvement can most simply be studied by changes
in taste sensation in the anterior two-thirds of the tongue.
Ey means of tests such as these the nerve can be divided
into 4 regions and the lesion located. As has already
been mentioned, the commonest site of the swelling in
Bell's palsy is in the part of the nerve from which the
chorda tympani arises, so that taste disturbances are fre
quent and are believed to be the earliest sign of im
pending severe damage to the facial nerve, even pre
ceding the onset of the paralysis of the facial muscles.

After section of a nerve the distal portion maintains
its electrical excitability for 48 - 72 hours. Then the
axis cylinders fragment, with abolition of excitability
and conduction. Consequently, electrical tests may give us
clear evidence of axonal degeneration only after the severe
process has continued for 3 days. Ideally, decompression
of the nerve-if indeed it should ever be done-should
be undertaken as an emergency the moment axonal'dege
neration is threatened, but at present the best that can
be achieved is to undertake it 3 or more days later on
the basis of electrical tests of nerve function.

Changes of taste sensation due to involvement of the
chorda tympani nerve hold out the promise of even
earlier diagnosis of the severe case." By electrogustato
metry a quantitative estimate of taste function can be
obtain.ed in many patients by comparing the normal and
affected side. By a study of the subsequent course of cases
showing taste changes, it is hoped that the claims for the
reliability of this test as a prognostic guide may be
further established. Blatt" has used submandibular salivary




