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Abstract A method is described
utilizing continuous controlled pres-
sure to achieve smooth, rapid, and
safe silo reduction of an anterior
abdominal-wall defect. A metal tube
with larger wheels at each end is
suspended by runners and counter-
weights to slowly roll the silo and
squeeze the contents into the abdo-
minal cavity.
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Introduction

In omphalocele (OMP) and gastro-
schisis (GS), primary repair with re-
duction of the viscera and closure of
the abdominal wall defect is proba-
bly the surgical method of choice
when it can be performed without
undue elevation of the intra-abdo-
minal pressure (IAP) [15]. When this
is not possible, the available meth-
ods include topical treatment [7],
skin closure with or without fascial
closure with prosthetic material [8],
muscular or myocutancous flaps
with or without tissue expansion
[2,12], staged reduction of the om-
phalocele sac [4,6], external com-
pression or adhesive tapes [10], and,
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most importantly, teflon or silastic
chimneys (“silos™) to temporarily
contain the eviscerated abdominal
organs during staged reduction
[1,13].

Reduction of the silo is usually a
staged procedure performed once or
twice daily with a variety of means
including sutures, clips, wooden ton-
gue depressors, wringer clamps, and
staplers [3, 5,9, 11, 14]. The repeated
manipulation of the silo during
staged reduction may predispose it to
detachment and cause steep fluctua-
tions of IAP, leading to vascular
compromise on the one hand and a
delay in the process of reduction on
the other. A method of creating con-
tinuous controlled pressure to achieve
rapid but gentle reduction of the silo
with subsequent delayed primary
closure of the defect is described.

Materials and methods

In OMP the umbilical cord is trimmed, but
the amnion is left otherwise intact. In GS the
defect is enlarged when necessary to permit
free entry of the intestines into the abdomi-
nal cavity. A customized silo to fit the defect
is then made by sandwiching either tabular
gauze or a silastic sheet between two layers of
Opsite or similar adhesive material around a
sterile bottle of suitable size. If the size of the
defect permits, a soft infusion bagisused as a
silo. The silo is then sutured to the skin
margin with continuous polypropylene. The
suture line is covered and enforced with a
strip of Duoderm or Stomahesive.

Our reducing device (Fig. 1) is a metal
tube with a larger wheel at each end. A
suitable length of thread is rolled around
each wheel. The upper end of the silo is

fixed to the tube with a plate and screws
and the device is hung from the ceiling of
the incubator with runners and counter-
weights (Fig. 2). The weight of the device
and the pull by the counterweights are
transformed by the threads into a turning
force that squeezes the silo and slowly rolls
it around the tube as the contents are re-
duced into the abdominal cavity. The di-
ameters of the tube and wheels and the
counterweights are such that the pressure
created by the squeezing action has never in
an experimental setup exceeded 20 cm H,O
(Fig. 3). When reduction has been achieved
the child is taken back into the operating
room, the silo is detached, and the defect is
closed with a single layer of horizontal
mattress sutures.

Four neonates (two males, two females)
have been treated with this method. One
had an OMP, two had GS, and one had
cloacal exstrophy and a large OMP. The
reduction took from 3 to 7 days with
counterweights between 430 and 600 g.
Direct suturing of the abdominal defect was
possible in three cases. In one case the fas-
cia was repaired with a Gore-tex patch and
the skin sutured over the patch. In the first
case part of the omentum was trapped be-
tween the layers of the silo and was resect-
ed; in the remaining cases the reduction
took place without problems. The mean
duration of postoperative muscle relaxation
was 8.5 (range 7-10) days and mechanical
ventilation 17.8 (range 8-39) days. Feeding
could be started on the 15th day on average
(range 10-20 days) and the mean hospital
stay was 45.8 (range 35-72) days.

Discussion

Standard techniques for manual re-
duction of a silo include suturing the
silo or applying umbilical-tape ties
[5,14]. These procedures involve at
least two people and can be time-
consuming. The silo is rarely cylin-
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Fig. 2 Reduction in progress: weights can be adjusted to optimize rate of reduction

drical, and the application of tape
ties tends to exert too great a pull on
the ends of the long axis, which can
result in premature separation of the
silo at these points [9]. Plastic clips
or tongue depressors also involve
repeated manipulation of the silo
and can lead to inappropriately high
IAP [3,9]. On the other hand, a fixed
rate of adjustment may cause undue
delay in the process of reduction.
Various mechanical devices have

been previously described, but have
the

disadvantage of being purpose-
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Fig. 3 Experimental setup: simulated intra-
gastric pressure during reduction of silo. Pres-
sure 3 cm below root of silo as a function of
remaining volume of silo, traction 2 x 280 g

built, difficult to obtain, expensive,
and need to be manually adjusted
[11].

The method described here pro-
vides smooth and rapid reduction of
the silo. The device can easily be
made in any hospital workshop and
is reusable. By controlling and lim-
iting the pressure utilized in the
process of reduction, it should also
be safe, and we have not found it
necessary to monitor the IAP,
through a transparent silo one can
easily observe the condition of the
contents. Should incarceration take
place, it is easy to unroll the device,
reposition the contents, and contin-
ue the reduction. The device can be
placed either transversely or longi-
tudinally to obtain the most natural
approximation of the edges of the
defect. By adjusting the amount of
counterweight, one can adjust the
rate of reduction and the pull exert-
ed by the device on the skin. With
this method, delayed primary clo-
sure should be possible even in very
large abdominal-wall defects.
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