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factor in establishing an early diagnosis of starch granuloma
is awareness of the condition by both the surgeon and the
histopathologist. Once the diagnosis has been made cortico-
steroids may be of value.10
There has not been any recent change in the manufacture

of starch glove powder, and as starch granulomatosis would
appear to be a relatively common condition animal studies
are now being undertaken to re-evaluate the tissue reaction
to this powder.

Conclusion

Starch granulomatosis of the peritoneum is a much more
common condition than is generally realized. The majority of
cases go unrecognized either because the clinical picture is
not severe enough to warrant surgical intervention or because
the features are missed either at laparotomy or under the
microscope. Many so-called postoperative adhesions are also
undoubtedly due to starch granulomas.16 In those patients
submitted to re-exploration the condition may be confused
with either tuberculosis or disseminated malignant disease and
lead to errors of management.

It has been well established that starch powder is vastly
superior to and less hazardous than talcum powder, but the
same precautions which were employed when talcum powder
was in general use are still important. In some hospitals surgeons
do not take the precaution of washing the powder from their
gloves before operating, but even this manceuvre will leave
a residue on the gloves, and it has been recommended that
the outer surfaces of the gloves should be wiped with a moist
towel to remove every trace of residual powder.'7 Though
starch powder is innocuous under ordinary conditions it is
still a tissue irritant, and it acts for the duration of its presence
in the tissue as a foreign body.
The reported cases were originally operated on in five different

hospitals but recognized over a few months in two centres
which have recently developed an interest in this subject.
Only a minority of cases are submitted to re-exploration,
and of these some will escape diagnosis by the histopathologist
either because the condition is not considered or because of
the lapse of time between the two operations. The recognition
of these five cases over a short period suggests that starch
granulomatosis is a widespread and common condition, and
every precaution should be taken to minimize starch contam-
ination of the operative field.

We are greatly indebted to our colleagues, especially Mr. D. F.
Ellison Nash. for access to case notes of patients under their care,
and also to Dr. T. J. Wickham for access to pathological materiaL
Mr. P. Crocker produced the excellent photomicrographs.
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Summary
In establishing a chronic haemodialysis unit in Brunei
the difficulties encountered were less insuperable than
had been expected. Quite unsophisticated patients
successfully dialysed unattended in some cases, or with
minimal supervision in others.

Introduction
Brunei is an oil-rich state under British protection which is in
the position to provide free medical care for its citizens. It is an

The General Hospital, Bandar Seri Begawan, State of Brunei

S. S. L. CHIN, M.B., CH.B., Medical Registrar
P. L. DE V. HART, M.D., M.R.C.P., Specialist Physician

enclave on the northern shore of Borneo which is in process of
rapid development, lies in the equatorial rain forest belt and
has a climate which varies little from one season to another, such
seasonal variations as do occur being largely unpredictable.
It is hot and humid, the mean air temperature being between
760 and 86°F (24.40 and 30-0°C). The annual rainfall is between
100 and 200 in (254 and 508 cm). The population numbers
about 150,000. The predominant races are Malays (about half
of the total) and Chinese (30%), with smaller numbers of
Ibans, Kedayans, and Dusuns, and also expatriate Indians and
Europeans.

Communications and Staffing
Towards the end of 1967 a Government decision was taken to
establish a small renal unit. Both the consultant in charge and the
first patient received initial training in the nephrology depart-
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ment of the Royal Free Hospital, but this time was limited, so
that the medical and particularly the nursing staff had to learn
much by experience.
Owing to the remoteness of Borneo and its poor external

communications it was necessary to obtain both equipment and
spare parts before treating the first patient. Even though Brunei
International Airport lies only three miles (4-8 kIn) from the
hospital it is usual for air freight dispatched from London to
arrive after a lapse of 10 days. Surface mail and parcels take
nine weeks to complete the same journey.
The staff comprised one consultant, one registrar, one

nursing sister, three assistant nurses, and one hospital amah.
The consultant and registrar were in charge of general medical
wards, so that haemodialysis necessarily occupied only a small
part of their time. As no technicians have been available their
work has been done by the medical and nursing staff with
occasional invaluable help from telecommunications and
mechanical engineers, who were available for really difficult
problems.

Space and Equipment

The unit is situated in the town of Bandar Seri Begewan
(formerly Brunei Town) in the general hospital, itself soon due
for rebuilding. For this reason the space available to us was far
from adequate. The dialysis room measured 14 by 16 ft (427 by
488 cm), and especially narrow bedsteads had to be made to
enable two beds and two proportioning machines to fit into this
area. Similarly, all the Kiil building is done in a 6ft by 7 ft 9 in
(183 by 236 cm) converted bathroom. The technique of dialysis
and the type of equipment employed have been well described
elsewhere1 2 and are only briefly referred to in this paper
where the effect on them of local conditions may be of interest.

Single-patient Dylade model B proportioning machines with
heat sterilization and Kiil dialysers are used exclusively. The
proportioning machines were found to be reliable but there has
been extensive corrosion from rust, as we expected, owing to
the high prevailing humidity and the difficulty in keeping
dialysate off the frames. A simple tank system capable of
supplying 500 litres of dialysate was also set up, but only as an
emergency system, and it is rarely employed as it is prohibitively
time-consuming to prepare. The dialysate concentrate, 40
times strength, is supplied from the United Kingdom, but in an
emergency we have manufactured it from the dry crystals in the
hospital pharmacy.

Water Supply

The water in Brunei is of good quality, being supplied from a
modern treatment plant. The small degree of hardness present
is removed by a Permutit softener, which needs regenerating
only every three months. There has been no evidence of bacterial
growth in the softener despite the warm climate, though it has
been in use for two years. Initially there was a large quantity of
particulate matter in the water which caused blockage of pipes
and mixing chambers, but this has largely disappeared since
fitting a 5-pLm water filter into the supply line.

Method

The patients dialyse thrice weekly for 10 hours each time. To
enable the maximum number of patients to be dealt with by a
given number of proportioning machines over halfofthe patients
must dialyse at night. The nursing staff do no night duty in the
haemodialysis unit but this is a blessing in disguise, as it
ensures that there is every incentive to implement the principle
of maxmum patient involvement in dialysis.

All patients are trained from the start for unattended dialysis.
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As soon as possible, in the case of those who are to dialyse at
night, a relative is also trained. It has been found important to
begin this process of teaching the patient to manage his own
dialysis right from the start, as otherwise they become dependent
on the nurses and later refuse to learn. We are aware of other
units in south-east Asia whose patients have become recalcitrant
due to the adoption of the reverse policy.
Our patients seem to us to be contented and independent.

The nocturnal patients behave as ifthey were dialysing athome-
as they must do in the absence of either a doctor or a nurse. If a
blood leak occurs a spare Kiil is available, ready built, so that
they can start again. A telephone is at hand to summon medical
help if a mechanical breakdown or other emergency occurs
but is used surprisingly seldom. They attend once a week to
rebuild their Kiils for themselves.

SHUNTS

Scribner arteriovenous shunts are inserted and revised by us.
Initially we were apprehensive about whether leg shunts, the
position of choice for self-dialysing patients, would last long
under living conditions in the tropics. They have, however,
seemed to do at least as well as those in a temperate climate, as
the absence of cold obviates venous spasm and seems to help in
preventing complications by ensuring good blood flow to the
extremity at all times. Our experiences with these shunts to date
are summarized in the Table.

Life of Scribner Arteriovenous Shunts

Artery Vein
Case
No. (Months) Cause of Failure (Months) Cause of Failure

1 33+ * 5 * Fibrous stenosis
11 Fibrous stenosis
11+ Fibrous stenosis

r 3 Infection 3 Infection
2 1 Infection 3 Infection

) 2 Infection 4 Infection
15 + Fistula used after above
16 Repeated clotting 16 Repeated clotting

3
6+

after laparatomy 6+
after laparatomy

4 19+ 19+
5 18+ { 17 Infection

Inserted at Royal Free Hospital, London.

TRANSFUSION

We have adopted the policy of no transfusion except under
circumstances of exceptional blood loss, partly because it has
been shown5 that transfusions are unnecessary and also to
reduce the risk of serum hepatitis, which has been stated to be
"inevitable."4 We do not use gammaglobulin for our staff, as its
value in modifying serum hepatitis is not yet clear. Taking also
into consideration the small size of the unit and the small
amount of actual help given to dialysing patients, we think that
there is every chance of escaping this complication.

DIET

Diet is for us a largely unsolved problem, as the services of a
dietician are not available. It is somewhat less acute than it would
otherwise be because of the thrice-weekly dialyses, which
allow the patient a great deal of latitude. We have succeeded
in establishing only the basic principles of their diet-namely,
control of sodium, limitation of fluid intake to that needed to
relieve thirst, and the avoidance of excesses. The high wet-bulb
temperature ensures ample sweating, and overhydration has
been no problem.
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The average weight gain between dialyses is 527 g, and the
average predialysis blood urea 140 mg/100 ml and sodium
139 mEq/litre. As the potassium intake is largely out of our
control we have used three different concentrations of dialysate
potassium-that is, plain dialysate with no potassium, 1-4
mEq/litre, and 2-8 mEq/litre. Each patient uses the one which
we find, by trial and error, best suited to his diet. So far as we
can judge the average Asian diet seems to have a lower potas-
sium content than the European diet.
Two of our five patients have packed cell volumes of only

16%, and we believe that this is due to an inadequate protein
intake. It is difficult to change people's lifelong eating habits,
and it appears to be important to maintain a high protein intake
(about 1 g/kg/day) to ensure adequate haemopoiesis.5

Iron deficiency is prevented by intravenous Imferon given
into the bubble trap at the end of dialysis in the dose of 100 mg
a fortnight. The serum iron binding capacity is checked three-
monthly and, if more than 50% unsaturated, additional iron is
given.

Patient Selection

Our intention was to see if this form of therapy was suitable
for ordinary Brunei people, and when choosing patients for
inclusion we therefore avoided being highly selective. We think
that this was wise, as our predictions about which patients
would do best have not often been right. This difficulty has been
recorded by others.6 The main criterion was that the patient
should accept unreservedly that this form of treatment was
necessary for survival and that it had to be continued indefinitely.
We were anxious not to include a patient whose belief in
westem medicine was so tenuous that he would wish to return
home to try village medicine again after a while.
At the time of writing five patients had been included for

treatment.

Case 1.-Male Chinese aged 42, medical practitioner. Diagnosis:
polycystic kidneys. Complications: hypercoagulable state requiring
warfarin; osteodystrophy partially responsive to vitamin D.
Dialyses at night with his wife.

Case 2.-Male Malay aged 20, livestock inspector. Diagnosis:
chronic glomerulonephritis. Complications: skin sensitization to
chlorhexidine; recurrent shunt infections due to nasal staphylococcal
carriage, ultimately necessitating change to an arteriovenous fistula.
Dialysed at night initially. Now daytime because of fistula problems.

Case 3.-Female Malay aged 29, housewife. Diagnosis: chronic
glomerulonephritis. Complications: pulmonary tuberculosis treated
with isoniazid, PAS, and thiacetazone; hyperparathyroidism with
arterial calcification which has remitted spontaneously; endometri-
osis requiring laparotomy and hysterectomy. Daytime dialysis.

Case 4.-Male Chinese aged 27, businessman. Diagnosis: chronic
glomerulonephritis. Complication: idiopathic epilepsy. Dialyses at
night with his wife.

Case 5.-Male Malay aged 44, Public Works Department fore-
man. Diagnosis: chronic glomerulonephritis. Complication: throm-
bophlebitis. Dialyses at night with the help of his daughter.

Comment

The one female patient was quite uneducated, being unable to
read or write even her Malay mother tongue. We feel that this
patient fits well into the pattern of daytime dialysis, as she can
do her housework on the days she does not dialyse and her
husband's second wife can help with the children on dialysis
days. If the machines are to be fully utilized almost half of the
patients must dialyse by day. All the patients are working,
though the second patient is at present doing so only three days a
week. Fortunately he is a Government employee, and for the
present his job is secure despite his illness. Even this small
group of patients had a large number of complications that
taxed our resources for their solution. We think that we have the
capacity to manage a total of 11 patients with our present staff
and equipment.

Family Acceptance.-In this the very strong Oriental family
bonds are of great help, as there always seems to be a suitable
person to train as an assistant for unattended dialysis when
someone is needed. This is particularly the case when the sick
person is male, as there is a strong tradition of service by the
females of the group towards their men, whether fathers,
brothers, or husbands. This tradition obviates to some extent
the feeling of dependency which can otherwise so easily develop,
as such assistance that may be needed is felt to be wholly
natural and given without reservation.
Mortality.-No deaths have occurred so far among the five

patients who have been accepted for chronic haemodialysis-a
total of 97 patient-months.

Acute Renal Failure.-Now that our nurses are trained to
operate the equipment effectively cases of poisoning and acute
renal failure have been managed with success. This would have
been impossible without a chronic maintenance unit in which
to train the staff.

Conclusion

We think we have established, by the work described in this
paper, that even for remote areas and in developing countries
chronic maintenance haemodialysis offers a satisfactory solution
to the problem of terminal renal failure, at any rate for some of
the patients involved.

We wish to record our gratitude to Dr. J. F. Moorhead, Dr.
Rosemarie Baillod, and other staff of .the nephrology department
of the Royal Free Hospital, London, for equipping our unit and
assisting in many other ways.
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