
ABDOMINAL INCISIONS.
BY R. J. McNEILL LOVE, M.S.LOND., F.R.C.S.ENG.

Surgeon, Royal Northern Hosfital.

A SATISFACTORY incision is one which gives adequate access to the field of operation,
and at the same time weakens the abdominal wall as little as possible. Even a sound
scar is a potential source of weakness, and if nerves and muscle are damaged, or
infection and consequent destruction of tissue hinders healing, then the formation of
incisional hernia is encouraged.

ANATOMY.

For surgical consideration the abdominal wall is formed by four pairs of muscles,
as the protection afforded by the pyramidalis is negligible. On either side the two
oblique muscles and the transversalis consist of fleshy fibres which become aponeurotic
as the outer border of the rectus muscle is reached. At this situation the aponeuroses
unite to form the linea semiluniaris, and then split to enclose the rectus muscle. On
reaching the mid-line the aponeuroses from the two sides fuse to form the linea alba.
It will be remembered that from a point midway between the umbilicus and the
symphysis pubis the whole of the aponeurosis passes in front of the rectus, so that in this
situation its sheath is deficient posteriorly. Also three tendinous intersections are
commonly present, one at the ensiform cartilage, one at the umbilicus and the third
midway. Occasionally an ill-formed intersection is present at a lower level.

The nerve supply of the abdominal muscles is derived from the anterior portions of
the lower six intercostal nerves, the last dorsal nerve and the ilio-hypogastric and
ilio-inguinal branches of the first lumbar nerve. The intercostal and last dorsal nerves
pass forward between the transversalis and internal oblique muscles to the outer border
of the rectus. They pierce the rectus sheath and supply the muscle, and terminate as
cutaneous twigs to the overlying skin. This nerve supply indicates that the rectus
muscle has been formed by the fusion of segments which were formely independent.
Consequently the muLscle may be divided and reunited with much less likelihood of
disability than in the case of other large muscles. The ilio-hypogastric nerve passes
downwards between the transversalis and internal oblique, and perforates the latter
muscle just in front of the anterior superior spine. It becomes cutaneous immediately
above the external abdominal ring.

The ilio-inguinal nerve lies at a lower level, and becomes superficial by passing
through the external abdominal ring. This nerve is somewhat variable, but is of
special importance in that it usually supplies the conjoined tendon and adjacent
muscular arch, so injury predisposes to the development of a post-operative hernia. The
size of the nerve varies inversely with that of the ilio-hypogastric, and in some cases
actually joins it.

Although the abdominal wall enjoys a rich blood-supply, large vessels, particularly
the deep epigastric, should be spared if possible. Very little communication occurs
across the niid-line, and the linea alba is practically bloodless.
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UPPER ABDOMEN.

Operations on the gall-bladder occasionally tax the skill and patience of the surgeon
to the utmost, and in days before anaesthesia was brought to its present pitch of excellence,
exposure was sometimes obtained at the expense of the parietes. Thus, the Mayo Robson
incision split the right rectus near its outer border and was continued upwards and
inwards through the muscle and nerves along the costal margin. Kocher's subcostal
incision was made half an inch below the costal margin, the centre being situated at
approximately the outer border of the rectus muscle. It is possible to identify the nerves,
but the ninth must usually be sacrificed in order to gain even a moderate
exposure.

These methods of approach have been abandoned by most surgeons in favour of
vertical incisions. Transverse scratches should be made across the line of the proposed
incision in order to facilitate the accurate insertion of tension sutures. Either the rectus
muscle is split in its outer third, or else the incision is made one inch from the mid-line
(Lennander). In the latter case the anterior sheath is divided and the linear transversae
separated from the muscle, so as to expose its inner border. The rectus muscle is
displaced outwards, and the posterior sheath and peritoneum, with perhaps a few fibres
of transversalis muscle in the upper part of the wound, are divided in the line of skin
incision. The muscle-split incision results in paralysis of that portion of the muscle
internal to the incision, which is detectable when the patient raises his head and shoulders
from the bed. This paralysis subsequently diminishes if the wound heals by first
intention, but if infection occurs the barrier of fibrous tissue prevents nerve regeneration.
Therefore the exposure obtained by displacement outwards of the muscle is to be
recommended, and if necessary the incision can be carried the whole length of the
muscle without damage to nerves or important blood-vessels.

Drainage, which is always advisable after removal of the gall-bladder, should be
obtained through a separate stab wound, so as to diminish the risk of infection and
avoid weakening the original incision.

In difficult cases increased exposure can be obtained by the addition of an outward
incision passing from the lower end of the Lennander's muscle-sliding exposure. Two
transverse rows of sutures are inserted on either side of the proposed horizontal incision,
so as to anchor the rectus muscle to its anterior sheath and prevent retractionl. The
muscle and its sheath are then divided in an outward and slightly upward direction,
which is parallel to the nerves. Some brisk haemorrhage must be arrested from the
divided superior epigastric vessels. The musculo-cutaneous flap is turned upwards over
the costal margin, and excellent exposure is obtained.

Adequate surgical approach to the stomach, duodenum and pancreas is obtained by
the paramedian incision. This Incision. over the left rectuls, is usually sufficient to permit
of splenectomy, but in a difficult case the rectus muscle may be divided, as already
described.

Gastrostomy is best performed through an incision which splits the centre of the
left rectus. A paramedian incision is less suitable, as the displaced muscle tends to take
up its former position and so close the opening. In cases of cesophageal obstruction
the contracted stomach lies under the diaphragm, so the incision should commence at
the costal margin.
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CENTRAL ABDOMEN.

Much discussion has centred around the question concerning the most suitable
incision in cases of acute appendicitis.

Three methods of approach are commonly employed: Battle's, the right rectus, and
the gridiron.

Battle's incision, in which the sheath of the rectus is incised vertically and the
muscle displaced inwards, undoubtedly gives a good exposure of the appendix area, and
is useful in cases of uncertain diagnosis, especially in females, as it allows ready
exploration of the pelvis. However, it presents the following disadvantages: (I) In
cases where the infection is localized to the right iliac fossa the site is reached through
the general peritoneal cavity, which is thus liable to contamination, and if drainage is
made through this incision the tube passes through a zone of previously healthy
peritoneum, hence there is risk of infecting the general peritoneal cavity; (2) when
drainage is obtained through this incision the tube lies in the vicinity of the deep
epigastric vessels and secondary haemorrhage has occurred from this causet; (3) there is
risk of injury to the intercostal nerves, especially the lowest of the series, causing paralysis
of the rectus muscle and lower part of the abdominal wall, predisposing to subsequent
inguinal hernia.

The right rectus incision gives ample exposure for the removal of the appendix, and
in cases of erroneous diagnosis the incision can safely be extended upwards, or towards
the pelvis. This incision, however, when employed in acute cases of appendicitis, again
has the disadvantage of being placed too near the mid-line, and therefore in many cases
the area of infection is reached through healthy peritoneum.

The gridiron incision associated with the name of McBurney, although first
practised by Elliott, has the great advantage of causing the minimum of injury to the
parietes.

If drainage is necessary when a gridiron incision is used for appendicectomy in
acute cases, the tube should be brought out through a suprapubic stab wound if the
pelvis is involved, If infection is localized to the iliac fossa a stab wound in the loin is
the most dependent and direct route to the c2ecal and retrocaecal regions. In either
case the original incision can be closed, which favours primary union and so diminishes
the risk of post-operative hernia. An analysis of 8oo00 cases showed that I5-4 per cent.
developed complications if drained through the gridiron incision, and only 3y6 per cent.
when drainage was obtained through a stab wound. Faecal fistula in particular is
encouraged by the pressure of a drainage tube on the inflamed caecum, and secondary
abscesses and intestinal obstruction are relatively much more common in cases drained
through the muscle-split incision.

The ilio-inguinal nerve lies in variable relationship to the internal oblique, usually
between this muscle and the transversalis. If muscle fibres are split by blunt dissection
risk to the nerve is negligible. A more common source of damage to this nerve is
implication by scar tissue following infection of the wound. This risk can be minimized
by inserting the tube either through a suprapubic incision in the case of pelvic infection,
or a stab wound in the loin if infection is localized to the right iliac fossa. In the
majority of cases the gridiron incision gives approach to the area of infection without
traversing the uninfected peritoneal cavity, and hence diminishes the risk of breaking
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down protective adhesions. Efficient exposure of the right iliac fossa can be obtained
by continuing the incision inwards and splitting the rectus sheath transversely. The
disadvantage of thle gridiron incision is that it is. difficult to carry out any pelvic or
upper abdominal procedure through the exposure obtained, and in these cases it must
usually be closed and a more appropriate incision made.

In all cases of interval or " chronic" appendicitis the paramedian incision should
be used, so that the abdominal contents can be examined with facility. Removal -of a
chronic appendix through a one-inch incision may be a neat operation and temporarily
delight the patient by reason of the tiny scar, but the opportunity, perhaps of the
patient's lifetime, of complete exploration is neglected. In a recent case which came
under the writer's notice, biliary colic developed three months after appendicectomy
through a "stab" wound, and a chronically inflamed gall-bladder containing stones
was removed.

The gridiron incision should be abandoned in chronic cases, as unless enlarged
inwards so as to split the rectus sheath, very little exploration is possible. Poking a
finger in the direction of the pelvis can hardly be accepted as a satisfactory examination;
and if the diagnosis is incorrect difficulty is likely to arise.

The paramedian incision is particularly important in females, in whom pelvic trouble
so frequently lies latent.

In cases of acute intestinal obstruction of indefinite origin a right paramedian
incision should be used if the patient is under forty years of age, and a left-sided incision
for those older. In the former case the commoner causes of obstruction are intussuscep-
tion, bands arising from old appendicitis, or Meckel's band. In those past the meridian
of life a left-sided incision will expose adequately carcinoma, diverticulitis and volvulus
of the sigmoid colon.

In performing an iliac colostomy, particularly in patients of small build, the size of
the cup to be worn must be considered. It is not uncommom for inconvenience to
follow at a later date owing to the opening being too near the anterior superior spine
with consequent leakage, as the cup is prevented from fitting closely to the abdominal
wall.

PELVIS.

Although mid-line incisions were formerly widely employed for all operations,
nowadays most surgeons and gynaecologists only use this incision when speed is
essential, as in the case of a ruptured ectopic with serious haemorrhage. When the
mid-line incision was fashionable incisional herniae were of common occurrence. The
paramedian incision is suitable for the majority of cases, and displacement of one rectus
gives almost as good exposure to both sides of the pelvis as the mid-line incision.

An important point in connection with a two-stage prostatectomy is that the initial
suprapubic incision should be situated at least two inches above the pubis, so that it can
be enlarged downwards with safety when the prostate is removed subsequently.
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