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lecithin, and methods have been de ised for the synthesis
of a wide variety of lysolecithins and lecithins, especially
the physiologically important, higWy unsaturated lecithins.
An enzyme lecithinase A, which catalyses the specific
hydrolysis of lecithin to lysolecithin, has been demonstrated
in active form in the salivary secretions of various cobras,
and viper , and m the poison of bees and scorpions. A
number of substances have been hown ita Imcrease the
activity of the enzyme. Other enzymes can split lysolecithin.

Many workers have reported the haemolytic activity of
lysolecithin, and the ability of cholesterol to inhibit this
activity has long been recognized.

The optical and electron microscopes have enabled in
vestigators to observe morphological differentiation of
haemolysis produced by bee venom, lysolecithin, snake
venom, and digitonin. Other physiological and pharma
cological actions of lysolecithin have also been demon
strated. Thus lysolecithin injection causes a long-lasting
output of adrenaline from the adrenals of cats. Histamine
is released from the lungs. In guinea-pigs symptoms
resembling acute anaphylactic shock with haemorrhagic
oedema of the lungs is produced. Other substances are
also released when lysolecithin itself or lecithinase A
is perfused through tissues such as the heart or the
brain. Increasing interest is being shown in the important
effects of lysolecithin and snake venoms on the nervous
system. Many neurotoxic venoms contain an active leci
thinase A component which can produce paralysis when
applied to the spinal cord of rats. It has been suggested
that measurement of the release of intracellular enzyrpes
such as glutamic-oxaloacetic transaminase from bram,
mu de, and liver cells may be used to demonstrate the

pre ence of substances, such as lysolecithin and lecithinase
A, capable of exerting a lytic action on these tissues.

Some of the physiological actions of snake venom and
lysolecithin release are summarized in a table given in a
comprehensive review article1 in which published work
from 1912 to the present day is cited. Although knowledge
of the properties and actions of lysolecithin has accumu
lated very slowly, its importance in mammalian lipid
metabolism is now fully recognized.

The physical properties of lysolecithin have also been
the subject of much study. Its solubility in several solvents
has been reported. It can be prepared as fine needles and
as a pure white solid. Its surface-active properties have
been studied in detail and shown to be comparable with
typical soaps; in water it behaves rather like a non-ionic
surface-active substance. It is calculated that each lyso
lecithin micelle entrains approximately 2,370 molecules
of water. Some workers emphasize that lysolecithin or the
enzyme lecithinase A, which p'roduces it, may be very
important physiologically with regard to permeability or
solubilizing processes of all kinds. Further cOr!sideration
should be given to the relation between the haemolysing
activity of lysolecitlhin and ,its solubilizing power on cell
contents.

Studies are being made on the solubilization of
cholesterol and other lipids in biological systems. Other
work has suggested that the interaction of lysolecithin
with lecithin and other lipid material to form higWy
viscous sols may be important in the formation of the
cell membrane, SUbsequently trengthened by adsorption
of proteins and modified by other lipids.

1. Robinson. . (1%1): J. Pharm. PharmacoI.. 13, 321.
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Incisions which transect the sternum were unpopular
until a few years ago. It was sometimes necessary to split
the upper part of the sternum vertically in operations on
retrosternal thyroid enlargements and in operations on the
large blood vessels of the superior mediastinum and on the
thymus. With the development of open-heart surgery the
vertical, transsternal incision became popular. Not only
has this vePticail, sterna!l-split incision given a good
exposure of the heart and anterior mediastinum, but it
has also shown that the divided sternum heals well.

Vertioal splinting of the lower end of the sternum gives
a good exposure of the under surface of the diaphragm
and this extension of an abdominal incision was recom
mended by Wangensteen in 1952.1 However, surgeons
operating in the upper abdomen have often been reluctant
to use this incision. Exposure of the upper surfaces of the
liver and spleen and of the area of the oesophageal hiatus
can be direct and easy if a few additional minutes are spent
in opening the lower mediastinum by a vertical transsternal
incision. This operative approach to the upper abdomen

• Paper delivered at the Annual Staff Day of the Medical School of the
Univer ity of Stellenbosch and the Karl Bremer Hospital, Bellville. 8 - 9
Augu t 1961.

is described in this paper, and it is shown that this is an
incision that can be made with great benefit to the
surgeon and without any harm to the patient.
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Fig. 1. The relation of the extended abdominal incision
to the sternum and the lower ribs.
Fig. 2. The skin incision of an alxlomino-mediastinotomy.
The black lines indicate the lower costal maIigins.
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32 PATIENTS

umber of paJients
operated on

5
2

2
5
I
2
2

12
I

Total: 32

TABLE J. TYPES OF OPERATIONS J

Type of operation

Hiatus hernia repair
Total gastrectomy
HeUer's operation for achalasia of the

oesophagus ....
BiILro]h I gastrectomy ....
Re-operation for stomal ulceration
Hydatid cy t of the liver

plenectomy
Vagotomy and pyloroplasty

ubtotal adrenalectomy ....

The incision in the anterior part of the diaphragm is closed
and the diaphragm i sewn to the retrosternal tissues and
the upper part of the rectus abdominus muscle. This will
close the retrosternal space. The abdominal inci ion is
closed by a standard technique, and interrupted sutures are
used for the kin over the sternum (Fig. 2).

Indications for the Abdomina-mediastinal Incision

1. Operations on the oe ophageal hiatus are made easier
since the hiatus lies directly underneath the operator.
Strong retraction is not required and it is only necessary
to hold the left lobe of the liver out of the way. This
inCISIon is therefore recommended for the following
operations:

(I) Repair of an oesophageal lhiatus hernia through the
abdomen.

(il) The Heller operation for achalasia of the oesophagus.
(iiz) Resection of a large gastric carcinoma requiring a

near-'total gastrectomy.
(iv) Re-operation for stJomal ulceration following a Billroth

IT gastrectomy.
(v) A Bilko!!h I gastrectomy for a gastric ulcer neax the

cardia.
CvI) Ra':leCtion of the vagus nerves.
(vii) A :tolial gastrectomy 1n an elderly patient or in a patient

where !!he risk od' opening tile pleural cavity by a thoraco
abdominal incision is too great.

2. Operations on the liver, such as removing a hydatid
cyst from the upper surface or doing a left hepatic lobec
tomy, are facilitated by the abdomino-mediastinal incision.

3. Removal of a large spleen which would otherwise re
quire a tboraco-abdominal incision, can be done with
comparative ease through this extended incision. Here a
left paramedian incision with the mediastinal extension is
preferred.

4. This incision is also recommended for passing a tape
around the upper abdominal aorta in an emergency opera
tion for a leaking abdominal aortic aneurysm.

5. When both adrenal glands have to be explored trans
peritoneally, for example in operating for Cushing's syn
drome, it is an advantage to split the lower end of the
sternum. This particularly facilitates expo ure of the left
adrenal gland. For exposure of the right gland the incision
has to be extended below the umbilicus.

The only contraindication to this abdomino-mediastinal
incision appears to be intra-abdominal sepsis, where con
tamination of the divided parts of the sternum may lead
to an osteomyelitis.

The sternal-split incision described above has been used
on 32 patients so far. The operations are listed in Table I.

The Technique of Abdomina-mediastinotomy

The patient lies on his back and the skin is cleaned and
draped from the nipples to below the umbilicus. A mid
line upper-abdominal incision is made and the abdomen
is explored. If it is decided that splitting of the lower end
of the sternum will make the operation easier, the
abdominal incision is extended upwards in the mid-line.
The incision is made down to the bone and its upper end
tops at the level of the fifth costal cartilage, although it

can be extended to the fourth. The origin of the diaphragm
from the xiphoid cartilage is divided with scissors and a
finger is inserted in the retrosternal space, separating the
diaphragm and retrosternal tissue from the bone. A
Schoemaker's sternum cutter or a Lebsche's sternum chisel
and mallet are used to split the lower part of the bone
vertically and in the midline. The periosteum is divided
with the sternum without stripping it from the bone. The
split is started from below and carried upwards to the
height of the fifth intercostal space. In patients with a
narrow subcostal angle, the sternal split may be made to
the fourth space, and in those with a wide subcostal angle,
to the sixth space. The bone-splitting incision is carried
to one side or through the middle of the xiphoid. If the
xiphoid process is long and slender it is removed before
the bone is divided. After the sternum has been split a
curved (Roberts) haemostat is pushed through the inter
costal space next to the sternum so that it meets a finger
introduced retrosternally from below. A Gigli saw is pulled
through by ithe haemostat, so thart: it slides upwards in the
bone incision. Half the sternum is then sawn through
horizontally. Alternatively, an angled rib shears is used to
divide the sternum horizontally at the upper end of the
incision (Fig. 1). A self-retaining retractor (Finochietto),
placed in the abdominal part of the wound, is used to
separate the lower ends of the bone. The anterior fibres
of the diaphragm are divided antero-posteriorly... as far as
the pericardium. If the pericardium is accidentally opened,
the hole is closed with a stitch. Mter division of the
anterior fibres of the diaphragm the two segments of the
sternum will open 2 - 2t inches. If the left triangular liga
ment of the liver is now divided, a direct and good
exposure of the oesophageal hiatus area and of the upper
surfaces of the liver and spleen will be obtained.
T~e internal mammary artery lies half an inch to the

lateral border of the sternum, and it will not be injured
when the bone is transected horizontally, provided the dis-
ection is done close to it. For this reason sawing the

bone with a Gigli saw is preferred to cutting it with a
rib shears. It is usually unnecessary to divide the sternum
transversely to both sides, but when exposure of both sides
of the upper abdomen is required, it may be done. The
sternal-split incision can also be used with a right or left
upper paramedian incision when the liver or spleen,
respectively, has to be exposed.

On closing the abdomino-mediastinal incision the re
tractor is removed, and the divided ends of the sternum
tend to fall together. Interrupted catgut sutures through
the periosteum and the fascia are used to approximate the
bone sides. These interrupted sutures will keep the bone
segments firmly together, but if the upper transverse in
cision has been made through both sides of the sternum,
it is advisable to use wire sutures passed through the bone.
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Complications
The complications that may arise from this incision are:
1. Opening of the pleural cavity. This occurred in one

patient, where the hole was closed with a mattress suture.
This is a complication that can usually be prevented by
staying close to the sternum when the parasternal dissection
through the intercostal space is made.

2. Injury to the internal mammary artery is unlikely
since the artery runs half an inch from the lateral margin
of the sternum. The artery was not injured in the opera
tions reported in this paper.

3. Injury to the pericardium, which can be seen in the
upper part of the wound, may result if division of the
antePior fl~bres of the diaphragm iis =ied <too far back
wards. The pericardium was injured twice in the operations
reported here. In both cases the small hole was easily seen
and sutured.

4. Delayed or non-union of the sternum will follow
osteomyelitis of this bone. For this reason careful aseptic
surgery is essential, and this incision should not be used
in the presence of intra-abdominal infection. Healing of
the sternum is normally sound, whether the soft tissues are
approximated by interrupted sutures or the bone by wire
sutures. When the sternum is transected to both sides it
is, however, advisable to fix the two parts of the bone by
one or two wire sutures. Delayed union or non-union of
the sternum or osteomyelitis of this bone did not occur in
the patients reported here.

5. A retrosterna1 hernia may be a late complication if
proper care is not taken to close the retrosternal space by
suturing the sternal origin of the diaphragm to the soft
tissues at the back of the stemum and <to the rootus muscle.

6. Postoperative chest complications do not appear to be
more frequent after this incision than after an upper
abdominal incision. Serious chest complications were not
seen in the patients reported in this paper. The patients
did not have greater difficulty in deep breathing than

patients with only an upper abdominal incision. During
the first few days after operation they complained of pain,
especially in the abdominal part of the incision, but from
the fourth to sixth day some pain and tenderness were
present especially in the sternal part of the incision. The
incision through the sternum sometimes remained tender
to pressure for a few weeks. In one patient there was some
movement on deep breathing between the lower sternal
ends for 3 weeks after operation. Thereafter firm union
took place.

CONCLUSION

The abdomino-mediastinal incision is an extended abdomi
nal incision. As such it provides excellent exposure of the
upper abdomen. It cannot take the place of a thoraco
abdominal incision and it does not give good access to the
lower oesophagus. It makes operations on the liver and
spleen and on the oesophageal hiatus easier and it does
not have the same serious morbidity and mortality as a
thoraco-abdominal incision, especially in old and ill
patients or in patients with a diminished respiratory
reserve. The splitting of the lower sternum prolongs the
time required for the incision by about 5 minutes, but
it makes the whole operation easier for the surgeon and
therefore safer for the patient. It does not appear to carry
a greater risk for the patient than a high abdominal
incision.

SUMMARY

An upper mid-line or paramedian abdominal incision can
be extended upwards into the mediastinum by splitting tqe
lower part of the sternum. This can be done with minimal
extra risk to the patient. Such an incision gives excellent
access' to the upper surfaces of the liver and spleen and to
the area of the oesophageal hiatus. This incision has been
carroied out on 32 patients without any major complication.
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DIE MOONTLIKE VERBAND TUSSEN DIE a-SELLE IN DIE PANKREAS

EILANDWEEFSEL EN DIE CHOLESTEROL-METABOLISME*

A. C. ESTERHUIZEN, Departement van Fisiologie, Universiteit van Stellenbosch

Sedert die ontdekkings van Lane16 en Bensley3 word die
aanwesigheid van ten minste twee selsoorte, nl. die a- en
die ,B-selle, in die pankreas-eilandweefsel algemeen aanvaar.
Oor die funksie van die ,B-selle as sodanig, nl. die sekresie
van insulien, bestaan daar geen twyfel nie. Die rol van die
a-selle in die liggaamshuishouding, asook die funksionele
verband tussen die a- en die ,B-selle is egter nog geen
uitgemaakte saak nie.

Die mening dat die a-selle slegs voorlopers van die
,B-selle is,lo word deur verskeie navorsers verwerp/·14 sodat
hulle gevolglik as onafhanklike morfologiese entiteite aan
vaar moet word. Dat hulle ook 'n spesifieke fisiologiese

'Lesing gelewer tydens die Jaardag van die Mediese Skool van die Uni
versi,e;, van S,eUenbosch en Karl Bremer-hospitaaJ, BeUville, 8 - 9 Augus'us
1961.

rol vervul, blyk vera1 uit die bevindings van Thorogood
en Zimmermann.23 Hierdie navorsers het aangetoon dat
daar 'n opmerklike verskil tussen alloksaan-diabetiese en
gepankreatektomeerde proefdiere bestaan. Alloksaan
diabetiese proefdiere het n1. meer insulien nodig om 'n
normale bloedsuikerspieel te onderhou as gepankrcatek
tomeerde proefdiere. Word die eksogene insulien egter
weerhou, leef die alloksaan-diabetiese proefdier langer as
die gepankreatektomeerde proefdier. Deur pankreatektomie
op alloksaan-diabetiese proefdiere uit te voer, word hierdie
verskil opgehef. Dat 'n verlies van die pankreas-ensieme
geen rol in hierdie verband speel nie, blyk uit die werk van
Marks en Young,lS Rodriques-Candela,20 e.a. Die hipotese
skyn dus geregverdig dat die a-selle 'ill hormoon sekreteer




