












Maintenance of chest wall stability
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FIG. 5. The patient whose chest radiographs are shown in Fig. 4 was submitted to resection of the rib tumour. (a) The
scar of the previous biopsy can be seen over the chest wall swelling, produced by the tumour, between the left clavicle
and the nipple. (b) The defect left in the chest wall after excision of three ribs. (c) The packet of powder and two
ampoules of liquid, one of which when mixed with the powder will produce the prosthesis. (d) The prosthesis has been
made and sutures have been inserted around its periphery. The prosthesis lies over an upturned basin to reproduce the
convexity ofthe anterior chest wall while the acrylic hardens. (e) The prosthesis is in situ. (f)At the end of the operation.
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rejected, especially in the presence of infection
(Usher and Wallace, 1958). Lucite is not con-
veniently manipulated at operation. Marlex mesh
(Graham, Usher, Perry, and Barkley, 1960) is
regarded with enthusiasm in the American litera-
ture, and it fulfils many of the criteria of a satis-
factory chest wall prosthesis. It does not imme-
diately control all paradox, but control of paradox
is said to be adequate, and the mesh form of the
material allows of incorporation in the host.
Marlex is a polyethylene with a high tensile
strength easily made into a monofilament from
which mesh can be made. It is said to excite less
foreign body reaction than, for example, dacron,
orlon, or nylon, and it is not rejected in the pre-
sence of infection (Usher, Fries, Ochsner, and
Tuttle, 1959).

In Edinburgh, acrylic resin has been used satis-
factorily to restore the rigidity of the chest wall
after resection of rib tumours. The material
(Surgical Simplex PI) was originally borrowed
from the neurosurgical unit where it had been
used for cranioplasty. The use of acrylic for this
purpose is well documented (Robinson and Mac-
alister, 1954; Rietz, 1958). An acrylic is a syn-
thetic plastic resin derived from acrylic acid. The
two important polymers that are included in the
group of acrylic resins are polymethyl acrylate, a
tough rubbery material used, for example, as a
safety-glass interlay, and polymethyl methacry-
late, a hard clear thermoplastic resin most
familiar as 'perspex' and used extensively in
dentistry.

Surgical Simplex is a powder to which a liquid
is added to form a putty-like paste which, within
a few minutes, changes, with the production of
considerable heat, to an inert solid state. When
in paste form the plastic can be moulded to any
shape, cut, and transfixed with sutures, and on
hardening it retains its shape faithfully. The
liquid is a powerful lipoid solvent which is steril-
ized during manufacture by being passed through
a bacterial filter; it is supplied in ampoules. The
powder is supplied in plastic packets and is steril-
ized by gamma irradiation.
The powder, contained in an inner sterile plastic

packet, is removed under surgical conditions from
an outer packet, a corner of the inner packet is
snipped off, and the liquid contents of an ampoule
are poured into the packet. Within a few minutes
of mixing, a paste is formed of a sufficiently tacky
consistency to allow a thin (41 in.) sheet of the
material to be moulded by hand within the plastic
packet. This sheet can be cut, together with its
I Obtainable from North Hill Plastics, Limited, London

containing packet, to the shape required to fill
the defect in the chest wall, and a series of silk
sutures can be placed around the periphery of
the prosthesis. After some six to eight minutes the
prosthesis quite suddenly becomes hot, and when,
a few minutes later, it has cooled it is very hard,
and it retains its shape. It is still sandwiched
between layers of plastic, the remains of the
packet in which it was contained. These are peeled
off in such a way as not to remove the sutures,
and the prosthesis is then secured in position.
A defect in the chest wall has been repaired

with acrylic resin on 14 occasions. In these 14
patients convalescence has been uneventful, the
chest wall has been completely rigid at the site
of the defect, and paradoxical respiration has not
occurred. The first few patients, in whom the
acrylic prosthesis has now been in situ for six
years, remain well. The pre- and post-operative
chest radiographs and intra-operative photograph
of a patient with a chondrosarcoma of the chest
wall, in whom the tumour was resected and the
defect closed with acrylic resin, are shown in
Figs. 4 and 5.

SUMMARY

The maintenance of chest wall stability after acci-
dental and surgical disruption of part of the chest
wall is discussed, and the techniques used in Edin-
burgh for the management of the unstable chest
wall are outlined. Flail chest is managed with
intermittent positive pressure respiration ; the
sternum, mobile after correction of funnel chest
deformity, is supported with a Steinmann's pin;
a defect left after resection of part of the chest
wall is closed with acrylic resin.
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