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Surgeons are often faced with the decision of
whether or not to drain the peritoneal cavity and,
if so, when. Drainage is usually considered benefi-
cial when there is a well-localized, thick-walled
collection of fluid. Management is less clear, how-
ever, when the problem affects the entire peritoneal
cavity. Since the appearance of Yates’ classic paper
on drains in 1905,! it has been thought that a
fibrous capsule rapidly forms around drainage
tubes placed in the peritoneal cavity, causing the
drains to seal off and drain only a small, localized
area.

Most experimental work on drains has been per-
formed in animals. In this study, the occasion of
elective surgery was used to examine the flow pat-
tern of radiopaque contrast material injected
through drain tubes placed during operation.

Materials and methods

In two patients undergoing elective cholecystec-
tomy for calculous disease of the gallbladder, Shir-
ley sump tubes were placed for drainage of the
hepatic portal area. Immediately after the abdom-
inal wall and skin were closed, approximately 30
ml of 50% diatrizoate sodium (Hypaque) was in-
jected through the sump tube, and a roentgenogram
was obtained in the operating room. Subsequent
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studies were performed in the radiology
department. All injections were per-
formed by hand, utilizing 50% Hypaque
as the contrast material. The patient in
Case 1 had studies performed on post-
operative days 1 and 3; the patient in
Case 2 had studies performed on post-
operative days 1, 2, 3, and 5.

Results

In Case 1, the opaque material spread
throughout the lesser omental sac with
no apparent loculation (Fig. /4-C). In
Case 2, the opaque material spread
throughout the free peritoneal cavity on
days 1, 2, and 3. On the fifth postoper-
ative day, contrast material seemed to
be localized to the subhepatic space (£Fig.
24-E).

Discussion

In 1905, Yates' published a persuasive
work on the effect of peritoneal drain-
age. After reviewing both the clinical
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and experimental papers published up
to that time, he performed an extensive
series of experiments on dogs to deter-
mine the efficacy of drains in the peri-
toneal cavity. His principal conclusions
were: (1) drainage of the general peri-
toneal cavity is physically and physio-
logically impossible as relative encap-
sulation of the drain is immediate; and
(2) absolute encapsulation occurs early.

Hanna® felt that drainage is indicated
in peritonitis and then described a more
effective drainage system. He noted that
experimentally injected methylene blue,
if not removed by drainage, will spread
in the peritoneal cavity. In animal ex-
periments and clinical studies concern-
ing prophylactic drainage, Nora et al’
concluded that drains had the danger-
ous potential of introducing exterior in-
fection. In the discussion of Nora’s®
work, Blackwood described an experi-
ment in which fluid instilled into the
peritoneal cavity of dogs would not exit

Fig. 1A. Case 1. Immediately postoperative. Opaque material completely outlines the lesser sac.

Downloaded from www.ccjm.org on August 6, 2025. For personal use only. All other uses
require permission.


http://www.ccjm.org/

Spring 1982 The use of drains in abdominal surgery 53

Fig. I1B. Case 1. Postoperative day 1. Opaque material outlines the lesser sac and drain area.

Fig. 1C. Case 1. Postoperative day 3. Opaque material still flows freely in the lesser sac.

through the drains because they were from the peritoneal cavity within 6
sealed by the peritoneum or omentum. hours of insertion, but acknowledged
Duthie* agreed that draining the abdo- that even this generally accepted prin-
men is of no use in generalized perito- ciple is disregarded by some.

nitis since the drain becomes sealed off Myers® found that drains were effec-
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Fig. 2A. Case 2. Immediately postoperative. Opaque material flows in the right lower quadrant.

Fig. 2B. Case 2. Postoperative day 1. Opaque material flows freely in the lower abdomen.

tive only for a limited area and for a
short period of time. He believed they
should be used only when drainage is
expected, and removed when there is no

additional discharge, and that negative
pressure applied to the drain improves
its function. Ranson® reported pro-
longed functioning of a modified sump
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Fig. 2C. Case 2. Postoperative day 2. Opaque material flows freely in the lower abdomen.

“ig. 2D. Case 2. Postoperative day 3. Opaque material flows freely in the lower abdomen and among th»
intestinal loops.
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Fig. 2E. Case 2. Postoperative day 5. Opaque material is localized in the perihepatic area.

drain for periods of up to 6 weeks. So-
lassol et al” described a tubular silicone
drain capable of functioning for long
periods of time. Formeister and Elias®
described a suction drain made of non-
reactive material that remains patent
and functions for long periods of time.
Hermann,” in reviewing the techniques
and indications for abdominal draining,
emphasized his support for Yates’ state-
ment that drains “serve no purpose in
the treatment of generalized peritoni-
tis.”

The problem of whether or not to
drain has been present throughout the
modern surgical era. Some experimental
work performed in dogs demonstrates
that drains seal rapidly and could not
possibly be useful in draining anything
but a localized collection. Other studies
also performed in dogs reveal that the
efficacy of drains depends in part on
their construction, with regard to both
material used and whether or not suc-
tion is to be applied. Many reports de-
scribe the long-term functioning of
drains in human subjects.

In the present work performed clini-
cally, injected contrast material spread
cither throughout the lesser omental sac
or in the general peritoneal cavity, de-
pending on where the tip of the drain
lay. These dye injections were per-
formed over a period of days and there-
fore demonstrate that the peritoneal
cavity in man potentially could be
drained over a prolonged period of time.
Many variables were not subject to ex-
perimental control, such as infection or
possible outflow with the drains not in-
jected.

When other areas of medicine are
examined, a real question as to the va-
lidity of canine experiments performed
more than three quarters of a century
ago may be raised. The example of peri-
toneal dialysis, in which there is contin-
ued egress of fluid through the drain
catheter for long periods of time, is of-
fered.

At the present time there is not
enough well-documented clinical work
to draw absolute conclusions as to the
efficacy of attempting to drain the peri-
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toneal cavity; the use of drains remains
part of the art rather than the science of
medicine.

Summary

Radiopaque dye injected immedi-
ately after the abdomen was closed and
serially over the remaining hospital
course spread throughout the lesser
omental sac in one patient and the free
peritoneal cavity in the second. There
was no evidence during the study that
loculation of the dye had occurred. Al-
though the paucity of experimental
work in the literature on the functioning
of drains tends to support the belief that
they are only locally effective, the cases
reported here demonstrate that the en-
tire noninfected peritoneal cavity could
be drained. The use of drains in patients
with generalized peritonitis might thus
be more effective than has been previ-
ously thought.
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