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biochemical confirmation that the aetiological factor was a
parathyroid lesion. This was proved by operation and
microscopy.

The physiology and pathology of hyperparathyroidi m
are dealt with, and the diagnosis and differential diagno is
are discussed. Finally, the point is stressed that these con
ditions will only be diagnosed if kept in mind in dealing
with patients with chronic ill health who do not respond to
routine medical care.

1 should like to Ihank Dr. J. Tanchel, Medical Superintendent
of the Addington Hospital, and Mr. A. Copley, who was in charge
of Ihis patient. I am also grateful to Mr. C. R. Stewart of the
photographic Unit, Department of Pathology, University of
Natal. Thanks are also due to the editors of the Proceedings of
lhe Royal SocielY of Medicine and to Profs. C. E. Dent and L. .
Pvrah for permission to reproduce Table I (Professor Pyrah)
and Table II (Professor Dent) and Figs. 5 and 6 (Professor Dent).
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A COMPARATIVE STUDY OF FLUID VOLUMES IN HEART-LUNG BY-PASS
OPERATIONS IN OPEN-HEART SURGERY

WALTER F. SCOTT, M.D. (RA D), M.R.C.P. (LOND.), Johannesburg

Those concerned with the management of patients under
going open-heart operations in Johannesburg have had
to find their own solution for the control of fluid volume
in heart-lung by-pass operations, on account of the parti
cular climatic conditions prevailing in this city. Johannes
burg is situated 6,000 feet above sea leve!. During the
mid-winter month of July 1960, the mean noon humidity
mixing ratio was 4·5 G. of ,water in 1 kg. of air. The
minimum temperature was 4·5°C. and the maximum tem
perature 16°C. During the mid-summer month of January
the mean noon humidity mixing ratio was 12 G. of
water in I kg. of air. The minimum temperature was 16°C.
and the maximum temperature 24 °Co' Although the
operating theatre was air-conditioned, the room in which
the patient was nursed was not so controlled.

It was hoped to develop a regime for our climate with
which all who were concerned with the care of patients
could become conversant. The advantages of such a
regime were felt to lie in the formulation of a normal
course of events that would enable abnormalities to be
readily detected.

Two series of consecutive patients were studied to test
the reproducibility of results and to bring out the dif
ferences produced by the administration of different
quantities of fluid. The first series consisted of 25 patients
and the second of 40 patients. In the first series the average
size of the patients was 1·27 square metres body surface
area (sq. m. BSA)! The volumes of blood and 5% dex
trose in water administered were restricted to a minimum
in an attempt to establish what advantages, if any, lay in
tringent fluid restriction. In the second series the average
ize of the patients was 1-19 sq. m. BSA and larger quanti-

ties of blood and 5% dextrose in water were administered.

BLOOD LOSS

In the first series, during operation the average volume of
blood lost per sq. m. BSA was 995 m!. This included

707 m!. lost into the suction sump, III m!. removed for
tests, 119 G. lost on the swabs and 58 G. lost in spillage.
The volume of blood replaced was 1,156 m!. per sq. m.
BSA, giving a positive balance of 162 m!. per sq. m. BSA
at the end of the operation.

In the second series the average volume of blood lost
during the operation was 1,040 m!. per sq. m. BSA. 778
m!. were lost into the suction sump. Since fewer tests were
done, only 70 m!. were removed for tests. The quantity
lost on the swabs was 125 G. and that spilt was 67 G. The
average volume of blood replaced was 1,388 m!. per sq.
m. BSA, giving a positive blood balance of 348 m!. per
sq. m. BSA at the end of the operation.

It had become apparent that mere replacement of the
blood lost did not always result in a satisfactory post
operative state. The volume of blood replaced must
ensure a systemic blood pressure, as near as possible to
the pre-operative pressure, and a satisfactory venou
pressure in the neighbourhood of IS cm. of water. It is
desirable that the venous pressure be maintained at IS cm.
of water irrespective of whether the volume of blood in
the patient is greater or less than before operation. There
is no relationship between the size of the patient and the
volume of blood lost during the operation (Fig. I).

early all the blood lost in the postoperative period was
lost in the first postoperative 24 hours. In series I the
average volume of blood lost was 865 m!. per sq. m. BSA
in the first 24-hour period, and 126 m!. per sq. m. BSA
in the second 24-hour period. The total postoperative
blood loss was 991 m!. per sq. m. BSA. The volume of
blood replaced in the corresponding postoperative period
was 1,153 m!. per sq. m. BSA, showing a postoperative
positive balance of 162 m!. per sq. m. BSA.

In series 2 the average blood loss was 763 m!. per sq. m.
BSA in the first postoperative 24-hour period. The average
blood loss in the second postoperative 24-hour period was
105 m!. per sq. m. BSA. The total postoperative blood
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Fig. 1. Volumes of blood lost and replaced in each patient
during heart-lung operations. The dot denotes the. vol~e
of blood lost and the p int at the end of the vertical Ime
the volume replaced.

10 s was 68 ml. per sq. m. BSA. The distribution of thi
loss in the individual patient i illustrated in Fig. 2.
The a erage volume of blood replaced in the first 24-hour
period was 956 ml. per q. m. BSA and in the econd
postoperative 24-hour period 12 ml. The average volume
of blood replaced in the postoperative period wa 1.0 4
ml. per sq. m. BSA, howing a po toperative po itive
blo'Jd balance of 216 ml. per q. m. BSA.

The a erage positive blood balance during the po t
operative period howed an increa e from 162 ml. per
q. m. BSA in eries 1, to 216 nil. per q. m. BSA in
eries 2. Two possible explanations exist for the smaller

blood 10 in· the second erie. The e are, increa ed ex
perience in the surgical procedure and the substitution of
polybrene for protamine to reverse the effect of heparin.'

Although the blood loss during the operation i un
related to the patient's size, the blood los during the
po toperative period increa es with the ize of the patient.
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The greater blood los in the bigger patients, noted Over
the \ hole operative and po toperati e period is, therefore,
a cribable to th greater 10 by the bigger patients during
the po toperative period.

The average total volume of blood 10 t during the
combined operative and po toperati e period in eries 1
and 2 showed a remarkable constancy at 1,9 6 011. per
q. m. Band 1,90 ml. p r sq. m. B A respectively. The

average total volumes of blood replaced in series 1 and 2
were 2.309 ml. per q. m. BSA and 2.472 011. per q. m.
BAr pectively. Conforming to the principle of main
taining the arterial and venous blood pressur(,~, besid
repla ing blood loss the po itive average balance of 323
011. per q. m. BSA in eries I wa increased to 564 ml.
per sq. m. BSA in series 2 over the whole procedure. The
final blood balance is nearly alway positive and is not
r lated to the patient's size.

FLUID BALANCE

InTravenous Fluid
In eries I tbe average volume of 5% dextrose in water

administered during the operation was 125 ml. per sq. m.
BSA. The average volumes of 5% dextro e in water
administered per sq. m. BSA for the first, second and third
po toperative 24-hour periods were 524 011., 690 m1., and

27 ml. respectively. The distribution of these volumes in
relation to the sizes of the patients was described pre·
iou Iy.' The average total volume of 5% dextrose in

water administered per sq. m. BSA during the operative
and postoperative 72 hours wa 2,066 011.

In eries 2 the average volume of 5'Yo dextrose in water
admini tered per sq. m. BSA during the operation was 430
ml. During the first, second and third postoperative 24
hours the volumes per sq. m. BSA were 692 011., 892 m1..
and 1.04 ml. respectively. The di tribution of these
volumes in relation to the sizes of the patients is illustrated
in Figs. 3. 4 and 5. The average total volume administered
during the period of operation and the ensuing post
operative 72 hours was 3,062 011. per sq. m. BSA. Thus
a total of 996 011. per sq. m. BSA more was administered
in eries 2 than in series 1.

Urine

Immediately before going for operation each patient wa
made to pass urine. In series I the average volumes of
urine pa ed per sq. m. BSA in the first, second and third
postoperative 24-hour periods were 505 ml., 562 ml., and
':05 ml. respectively, giving an average total urine output
from the beginning of the operation to the end of the

2nd postoperative hour of 1,572 011. The distribution of
th e volume in relation to the izes of the patients ha
been de cribed previously.' The average volume of 5'Y
dextrose in water administered during this same period
wa 2.066 ml. per sq. m. BSA. The positive balance of
-tic dextrose in water above the urine excreted was 494
ml. per q. m. BSA.

In eries 2 the patients were catheterized at the end of
the operation. and the average volume of urine obtained
was 14- ml. per sq. m. BSA. The distribution of the e
volumes in relation to the sizes of the patients is illustrated
in Fig. 6. The volume of urine excreted during the opera
tion bear no relation to the size of the patient. The aver-
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age olumes of urine ecreted per sq. m. BSA in the fir t,
econd, and third po toperative 24-hour period were 430

mJ., 6 m!., and 65 ml. r pecti ely. The di tribution of
these volum in relation to the iz of the patien i
illustrated in Fig. 7 and 9. The volume of urine pa ed
from the beginning of the operation to the end of the
nnd po toperative hour \ as 1,9 3 m!. per q. m. B A.
The olume of 5% dextro e in water admini tered during
this period wa 3,062 m!. per q. m. BSA. The po iti e
balance of 5% dextro e in water administered abo e the
urine excreted was 1,079 m!. per q. m. B A.

In erie 1 the average pecific gra ity of the urin
during the fir t. econd, and third po toperative 24-hour
periods \ as 1023, 1023, and 1019 respectively. In eries 2
the corresponding average specific gra ity wa 1020, 1016,
and 1012 respectively.

TO attempt has been made to assess the quantity of
fluid produced by metaboli m in the pa'tients. On account
of the many difficulties involved no attempt has been
made to evaluate the insen ible fluid loss.

COMMENT

In series 1 the positive blood balance at the end of the
operation was 162 m!. per q. m. BSA. In eries 2 this
figure was raised to 216 m!. per q. m. BSA, which
resulted in more satisfactory venous and ystemic blood
pressures. In eries 1 at the end of the nnd po toperative
hour the total positive blood balance was 323 m!. per sq.
m. BSA, and in series 2, 564 ml. per sq. m. BSA. The
condition of the patients in eries 2 gave rise to much I
anxiety during the postoperative period. In series I the
average total of 5/"0 dextrose in water adr.~inistered from
the beginning of the operation to the end of the nnd
postoperative hour was 2,066 m!. per q. m. RSA. The
corresponding volume in series 2 was 3,062 ml. per sq. m.
BSA, an increase of 996 ml. per sq. m. BSA.

The increase in blood administered and the 5% dextro e
in water increase of 996 ml. per sq. m. BSA in eries 2 wa
sufficient to reduce the average specific gravity of the
urine in the first postoperative 24 hours from 1023 to
1020, in the second postoperative 24 hours from 1023 to
1016 and in the third postoperative 24 hours from 1019 to
1012.

The fact that in series I the volume of urine remained
more or less constant at about 500 m!. per sq. m. BSA

Fig. 2. Total postoperative blood I~, per patient.
Fig. 3. Fluid intake (5% dextrose in water), per patient,
in first postoperative 24 hours.
Fig. 4. Fluid intake, per patient, in second postoperative
24 hours.
Fig. 5. Fluid intake, per patient, In third postoperative
24 hours.
Fig. 6. Catheter urine, per patient, O-btained at the end of
operation.
Fig. 7. Urine output, per patient, during operation and in
first postoperative 24 hours.
Fig. 8. Urine output, per patient, in second postO-perative
24 hours.
Fig. 9. Urine output, per patient, in third postoperative
24 hours.
Figs. 2 - 9 refer to patients from series 2. Although this '
was a series of 40 unselected cases, some of the patients
died, ome of the patients were incontinent, and orne of
the urines collected were accidentally spilt; therefore data
were not available for all patients in the eries. Thus, the
number of patients represented in the various graphs is
not constant.
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for the first 3 periods of 24 hours, would indicate that
the patients were excreting an obligatory urine and were,
therefore, being dehydrated. In series 2 the volume of
urine showed an increase in each of the successive 3
periods of 24 hours, indicating that they were receiving
sufficient fluid to allow them to excrete a volume of
urine in excess of an obligatory urine. The fact that the
a erage specific gravity did not fall below 1012 suggests
that the patients were not being overhydrated. It appears
that the balance struck was atisfactory. Fewer of the
patients in series 2 complained of thirst than in series 1.

SUMMARY

The control of blood and fluid volumes in 2 series of 25
and 40 consecutive patients undergoing open-heart surgery

on the heart-lung oxygenator are compared. Volumes
which have been found to give satisfactory postoperative
results have been established.

I wish to thank the thoracic surgeons Mr. D. 1. Adler, Mr.
L. A. du Plessis, Mr. L. Fatti, Mr. D. N. Fuller and Mr.
P. E. Marchand for allowing access to their patients; also the
physicians, Dr. J. L. Braudo, Dr. M. M. Zion, and Dr. J.
Barlow; the anaesthetists, Dr. F. J. Durham, Dr. C. Frost,
Dr. K. B. Meaker, Dr. J. Pitcher and Dr. C. H. van HasseIt;
the pathologists, Dr. H. B. W. Greig and Dr. A. Walker; and
Sister H. du Preez, for their help.
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ATlO AL CA 'CER ASSOCIATlO OF SOUTH AFRICA: PRESIDE T'S ADI?RESS*

LEWIS S. ROBERTSON, M.B., CH.B., D.P.H.

The National Cancer Association of South Africa is a volun
tary organization devoted to promoting the c~paign against
cancer in its research, therapeutlc and preventive aspects. Its
aims and objectives are to advance scientific research on the
causes, diagnosis and treatment of cancer, .to e~courage ~e
extension of diagnostic and treatment servIces rn the marn
hospitals in South Africa, to improve undergraduate and
postgraduate teaching of oncology, to. propagate knowledge
about cancer and to combat charlatanlsm.

It is affiliaied to the Vnion-Internationale Centre le Cancer
(VICC), an international organization with sirJ:ular aims an~
objects, and the British Empire Cancer CampaIgn, an orgam-
zation carrying out intensive cancer research. . .

It is my privilege to report on another year. durrng whIch
the Natioqal Cancer Association of South AfrIca has made
steady progress in its four-pron~ed prog:amme ?f resear~h,
the disseminalion of professional mformallon, public educatIOn
and assistance to cancer sufferers.

Members have received copies of the 1960 annual report,
tooether with the audited accounts for the year. Attention
is <>directed to a few salient features.
The Cancer Association and the Medical Profession

When the Association originally laid the foundations for
its programme, it realized tha! thi? medic~l prof~ion would
have to play an important role if the fIght agarnst cancer
were to meet with success. It is appreciated that members of
the medical profession are confronted with a diversity of
problems found in few ot~er prof~ssions. The ~eneral pra~ti
tioner is faced each day WIth varyrng forms of illness rangrng
from minor to major conditions. The Cancer Association's
main task is to furnish doctors with information on the dif
ferential diarnosis of the various forms of cancer and the
latest aVailabie knowledge in regard to treatment. It has to
keep the subject of cancer constantly ):>efore ~e d'?Ctors.
Where it considered that world advances ID the dIagnOSIS and
treatment of cancer warranted it, doctor were encouraged
to obtain specialized instruction overseas so that, among other
thinos it would ultimately be unnecessary to send cancer
pati:ni overseas for treatment. The e aims have been achieved
in various ways.

The South African Cancer Bulletin, a quarterly publication,
now in its sixth year of production, not only reaches all
practising doctors in the country, but. has also been distribute?
free of charge to all final-year medIcal students. Each year s
crop of qualified doctors has therefore been 'indoctrinated'
with the cancer message.

Probably the mo t useful contribution made by the Cancer
Association was in bringing pertinently to the notice of the
medical profession the great value of the early diagno is of

• Delivered at the Annual General Meeting of the National Cancer
Association of South Africa on 2 August t961.

uterine and other forms of cancer by means of the exfoliative
cytology technique of cell examination. Certain doctors were
awarded grants to obtain specialized training overseas and
they, in turn, are training colleagues. Doctors, so trained, have
conducted a full-time course for the training of cyto-technolo
gists -laboratory assistants who are rendering useful services
under the supervision of pathologists and gynaecologists.

The Association made a major contribution in financing the
training overseas of doctors and physicists responsible for
operating the cobalt bomb in the treatment of cancer patients.
It has established a Tumour Reference Panel which renders
valuable se.rvice in the diagnosis of difficult and doubtful
tumours.

Specialists in various cancer fields visit outlying areas to
lecture to doctors on the latest advances in diagnosis and
treatment techniques. Professional films imported by the
Association have brought within the reach of doctors and
medical students films of intricate cancer operations.

The efforts of the Cancer Association combined with the
normal progress made by the medical schools and other
teaching institutions are such that the Association is able to
say that it should seldom be necessary to send cancer patients
overseas for cancer treatment.

Applications for Financial Assistance to Undergo Treatmenl
Overseas

From time to time instances have been reported in South
African newspapers of patients, suffering from certain forms
of can~r, proceeding overseas for treatment. The implications
of these journeys are of interest to the general public as well
as to the individual concerned.

In situations of this kind it is wise to look at the issue
objectively and not be carried away by emotion. Obviously,
the crucial question to be answered is whether or not the
treatment can be carried out in South Africa. It can be said
quite categorically that facilities and personnel exist in South
Africa which enable highly complicated surgical operations
and other procedures to be carried out. There may, however,
be occasions when overseas facilities may be sought in excep
tional instances.

In the event of an appeal being made to the National Cancer
Association to assist financially in sending anyone to another
country to undergo treatment for cancer, the Association's
policy is to obtain authoritative information concerning the
medical history of the patient and medical opinion on the
necessity and wisdom of the proposal; and whether or not
the treatment is available in South Africa. It considers it would
be preferable that the patient be not informed of the proposal
before the matter has been considered and a decision made.
It is cruel to raise false hopes unnecessarily, as might happen
through over-en~usiasm.

South Africa is well equipped to deal with all aspects of the




