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THE SURGEON AT WORK

A TECHNIQUE FOR PERITONEAL LAVAGE WITHOUT RISK

OR COMPLICATION

Harrison M. Lazarus, M.D., ¥.A.C.s., and James A. Nelson, M.D., Salt Lake City, Utah

INCE the introduction of peritoneal lavage for
valuation of abdominal trauma by Root and as-

ociates (3}, many surgeons have used this tech-

ique. In many studies, the accuracy rate ranges
rom 96 to 100 per cent. This degree of accuracy
s contrasted with abdominal paracentesis which
as a high percentage of false-negative results.
However, a significant number of complications
ccur with peritoneal lavage ranging from 0.9 to
.0 per cent. In contrast, the reports of diagnostic
bdominal paracentesis contain no significant
omplications. A procedure is needed that will
combine the accuracy of peritoneal lavage with
the safety of paracentesis. Such safety will allow
eritoneal lavage to obtain its rightful place as
the single most important tool for evaluating in-
tra-abdominal injury. To reach this goal, a meth-
od of performing the procedure of peritoneal
lavage is needed which avoids the risk and com-
plications of the present technique. With or
without a minilaparotomy, as proposed by Perry
and Strate (2}, the list of possible complications
include {acerations of mesenteric vessels, lacera-
tions of iliac artery or iliac vein, small intestinal
perforations, colonic perforations, hematoma of
the rectus muscle, incisional hernia, wound in-
fection, wound hematoma and wound separa-
tion. We experienced a small intestinal perfora-
tion from the standard 11F peritoneal dialysis
catheter. After this complication, we sought to
develop a safe method to introduce a catheter into
the peritoneal cavity for lavage. Our system takes
advantage of the safety demonstrated by ab-
dominal paracentesis. Now, three years after
developing a system thought to be safe, we have
evidence that, in fact, it is as safe and easy to use
as we envisioned.

From the Departments of Surgery and Radiology, University of
Utah, Salt Lake City.

MATERIALS AND METHOD

This sytem uses a sharp needle combined with
a guide wire and catheter combination for safely
introducing a lavage catheter. Necessary mate-
rials are available as a disposable kit which
provides materials for a safe and effective tech-
nique of performing peritoncal lavage. Items
needed for the introduction of a large bore cath-
eter in a safe, minimally traumatic way are con-
veniently packaged together. The largest sharp
object that is introduced into the abdomen is an
18 gauge needle which reduces the morbidity as-
sociated with the larger trocar of peritoneal
dialysis catheters. The guide wire allows in-
troduction into the peritoneum of a 9F catheter,
15 centimeters long, with an end hole and six side
holes for carrying out the standard lavage
procedure. The kit facilitates the evaluation of
the abdemen for intra-abdominal disease, either
traumatic or otherwise, by the presence of eryth-
rocytes and leukocytes in the returned lavage
Auid.

The patient should have voided or have a
Foley catheter in place. The patient is placed in
the supine position. The preferred site for lavage
is in the midline, a third of the way down from
the umbilicus to the pubis. The inferior aspect of
the umbilicus could be used. The site of choice
may have to be altered if there is a previous mid-
line scar.

The abdomen is prepared with a shave. The
skin is prepped with antiseptic swabs and draped
with a fenestrated drape. The site for lavage is
anesthesized, using 1 per cent Xylocaine, li-
docaine, with epinephrine through a 25 gauge
needle to raise a skin wheal. Xylocaine with
epinephrine prevents false-positive results from a
bleeding skin edge. A 3 millimeter vertical skin
incision is made with the No. 11 scalpel blade.
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Fic. 1. Introduction of guide wire intra-abdominally. A 3 millimeter skin nick is

made one-third the distance from the um

bilicus to the pubis. The 18 gauge needle is

placed through the fascia and peritoneum. The wire guide, floppy end first, should

fall easily into the abdomen.

The 18 gauge needle is then introduced poste-
riorly and at a slightly inferior direction in the
mid saggital plane so that the needle is headed
toward the center of the pelvic hollow. The pa-
tient will momentarily experience pain as the
needle penetrates the peritoneum. The ncedle
should then be advanced another 2 to 3 mil-
limeters within the abdominal cavity. If the pa-
tient is able to co-operate, tension of the ab-
dominal museles during the introduction of the
needle aids this step.

The floppy end of the wire guide is introduced
through the needle into the peritoneum. ‘The
guide should fall easily into the abdomen if the

_/—_

Fic. 2. Introduction of lavage catheter. The Teflon cath-
eter is placed over the guide wire into the abdomen by apply-
ing a twisting motion to the catheter at the skin level.

needle has, in fact, penetrated the fascia an
itoneum. If the guide wire does not easily fall
the abdomen, remov: the wire and advance
needle several millimeters until the wire
freely into the abdominal cavity (Fig. 1}.
approximately one-half of the length of th
is in the peritoneum, the needle is remové

The Teflon, polytetrafluroethylene, cathete
now placed over the wire and into the peri
um; the stiff end of the wire must be visibl
ing from the end of the catheter. The cathe
introduced into the peritoneum with a tw
pushing motion applied to the catheter at the
level so as to penetrate the fascia (Fig. 2)
the catheter is introduced, the wire g
removed. The catheter is now ready fo as
tion and lavage. :

If the aspiration is pondiagnostic, then
solution, 20 milliliters per kilogram up: t
milliliters, is run into the peritoneal cavity
fluid is allowed to mix with gentle manipu
of the patient. Then the intravenous tubing
bottle is cut and placed into the bottle on thie
so that the lavage fluid can drain freely by g
with a siphoning effect (Fig. 3). The Auidt
removed is analyzed for erythrocytes u
counting technigue or comparing whether 0
the fluid in the intravenous tubing is suc
newspaper print cannot be read throug
Analysis of the fluid for material othe:
erythrocytes can be performed as indicat

RESULTS AND DISCUSSION

This technique of performing peritor
vage has been used in 110 patients by 45 diff
physicians. The physicians were at various
of training and experience ranging from’ir
to Board Certified surgeons. In these 11
tients, there has not been a single complic
In patients with positive findings at lava

procedure.
om the sn

tip is not aj
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| the wire doe
ty (Fig. 1)
length of the
le is removed
thylene, cathe
 into the perito vidence that injury to vessels, intestine, omen-
' um or bladder had occurred due to the lavage
rocedure. No wound complications resulted
rom the small 3 millimeter skin nick used to
acilitate the technique. This low morbidity is in
ontrast with the number of wound complications
thers have found using the minilaparotomy (o
place safely the standard dialysis catheter. '

Needle paracentesis has no significant mor-
bidity. In over seven years experience using an 18
gauge spinal needle, McClelland and Shires (1)
reported no complications with the four quad-
rant tap. Occasionally, they entered the bowel
with the 18 gauge needle, but the hole sealed im-
ediately without leakage. In our system, in
hich a single sharp needle stick is used rather
an four, this type of complication is even less
kely to occur, The use of a sharp needle com-
ared with a relatively dull 11F dialysis trocar
ives the examining physician greater control
nd feel for when the fascia is penetrated. The
nd of the Aoppy tipped wire will fall freely
hrough the needle into the abdominal cavity veri-
ying that the needle has penetrated the ab-
ominal wall and peritoneum and that the needle
ip is not against the peritoneum or the fascia. It
% extremely unlikely that this soft fAoppy tipped
wire can injure any intra-abdominal organs.
Once the wire is in place, the only sharp object,
the 18 gauge needle, is removed. The Teflon
catheter is easily placed into the abdomen over
the guide wire and has caused no injuries. Exper-
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Fic. 3. Retrieval of lavage fluid. The infusion tubing is cut off so that fluid can re-
turn from the abdomen by the siphoning cffect into a reveptacle placed on the floor.

imental flow studies revealed that the flow is in-
creased less than 5 per cent for each side hole
after the third hole. Six spiraled side holes were
made to ensure good flow and adequate peritone-
al fluid sampling.

We have had no false-positive or false-negative
results. The avoidance of the minilaparotomy
reduces the chances of blood being introduced to
give a false-positive result. Barly in this series,
there were six nondiagnostic lavages because no
{iuid returned. Enlarging the catheter from a 7F
to a 9F decreased this problem. Replacing the
wire and reintroducing the catheter has solved
this problem which rarely occurs.

The accuracy of peritoneal lavage has been
clearly shown. Indications for use include hypo-
tension, unexplained blood loss, abdominal pain
and tenderness, altered state of conciousness or
spinal cord injury making abdominal examina-
tion unreliable, multiple injuries requiring an-
esthesia for extra-abdominal procedure and
other injuries leading to suspicion of intra-ab-
dominal injury. The absolute contraindications
for use of the technique are the decision to oper-
ate anyway, gravid uterus and full bladder. The
relative contraindications are previous lower ab-
dominal operations and a hematoma of the ab-
dominal wall. The only limitation in using peri-
toneal lavage by many individuals up to now has
been its attended morbidity. '

The technique reported herein with its low in-
cidence of risk or complication will facilitate and
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increase the use of peritoneal lavage in the
evaluation of abdominal trauma. The accuracy of
lavage combined with the safety of this catheter
technique should encourage its routine use in
evaluation of abdominal trauma much as compu-
terized tomographic scans have been adopted for
evaluation of head trauma. Peritoneal lavage is
now an easy, safe and reliable test for the detec-
tion of abdominal injury. In contrast with other
recent diagnostic advancements, catheter perito-
neal lavage is low technology and requires no ex-
pensive equipment. This factor makes peritoneal
lavage even more attractive and cost effective.
The high mortality associated with abdominal
trauma due to unrecognized intra-abdominal in-
jury should decrease with increased use of diag-
nostic peritoneal lavage. A mortality of as high as
66 per cent can occur because of delay in diagno-
sis. Early detection of intra-abdominal bleeding
will facilitate surgical correction and improve
survival of the injured victim. Peritoneal lavage

should eliminate unrecognized abdominal:
as a cause of death. Such fatalities will be re
ed to the history books in the same way tha
toneal lavage already relegated the disease'e;
delayed rupture of the spleen to historical int
as being delayed recognition of splenic rup

SUMMARY

A technique for peritoneal lavage with an
tremely low risk of complications has
developed. This technique has been used o
patients by 45 different physicians without
bidity.
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