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reaction to the peritoneal injury. Intraabdom-
Introduction inal adhesions are almost inevitable following
major abdominal surgery.
The f{ormation of adhesions represents a Trauma, whether mechanical, bacterial or
phase in the dynamic healing process as the chemical, appears to be the etiologic factor in
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The extent of

intraperitoneal reactions appears to reflect the

the production of adhesions.

degree of damage inflicted.

Many agents have been studied experimenta-
lly with possible usefulness in preventing the
formation of intraperitoneal adhesionsb®.

This experimental study was undertaken in
order to observe the formation of intraperiton-
eal adhesions in the rabbits by using saline and
peritosol solution which is used in the paticnts

with chronic renal failures.

Materials and Methods

Korean adult rabbits weighing 2 to 3 kg were
used, They were anesthetized by the open drip
methed with ether and nemhutal injection
intravenously. The abdomen was prepared with
betadine solution after shaving of abdominal
hairs. The abdomen opened with the midline
incision about 9cm in length under clean,
aseptic technic. Lach edge of the wound was
elevated and the adjascent peritoneal surface,
5.0%5.0cm in size, was thoroughly abraded by
scratching method with a back of knife until
The

peritoneum and fascia were closed carcfully

petechial  hemorrhages were  visible.
with everting mattress suture of 3-0 chromic
catgut and the skin was closed with No.3 stlk
continuous sutures.

had

closed with only

Animals in group | their ahdominal

cavity scratching  methoed

(control group). And group TI was treated with
continued saline irrigatiotn with o
the

soml /day

feeding
polyethylene tube in peritoneal cavity

{rr The

group M was treated with continued Peritose!

(saline group). 11 davs.

250 solution irrigation with a feeding tube in

the peritoneal cavity (peritosol “group), Frml/
day for 10 days. Each group consists of 29
rakbits serving as models. The perizasol

solution is used for the patients with chronic
renal failure as 2 peritoneal dialysis solution

material, All animals were opened on the

tenth day and the number and density of

adhesinns were noted and recorded.

Results

The results are recorded in the table 1 and 2.

We classified the adhesiens into 4 groups:

clean, minimal, moderate and severe. Clean

graoup means no formation of adhesions,

Minimal group means formation of a few thin

fibrous bands between the loeps

wall and only a slight g¢ranulation cn the

scratched site. Mederate group represents of

the formation of multiple thin {ibrous bands
hetween the loops and to the peritoneal walls,

Severe group represents of the formation of
thick fibrous bands or {irm adhesions between

the loops and to the peritonesl walls.

Clinically, the clean and minimal groups
have no significant problems, hecause there

are only fibrinous adhesions and the fibrin can
be reabsorbed in the near future,

Jut ihe (ibrous adhesions may be formed by
the ingrowth of fibroblast and they also can be
absorbed or become organized into persistent,
and potentially dangerous [ibrous strands,

In the experimentat animal study, adhesions

were noted in 75% of the control group

and

6RG5 of the ealine treated group respectively,

But in peritosol group, we found adhesions

Table 1. Influence of peritosel solution wnd saline on the formetion of intra-ahdominal

adhesions following experimenal trauma

Clean Minimal \I()(];]du Senx'»eHr; \f() 7\';'itrh
Control group o ) 4 T "”"""*]’;*"’*v-—~~- e _,_]_‘; e
Saline group - 2 5 . T 78477” < - S
I L
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Table 2. Summary of Groups treated for 10 days following operation

No. of Animals

No. with adhesions

Percent with adhesions

Control 20 15 75%
Saline 20 13 65%
Peritosol 20 9 45%

in only 45% of the animals.

It was clear that those treated with peritosol
had a decreased incidence of peritoneal adhesi-
ons.

In general, when adhesions occurred in
peritosol treated rabbits, they were relatively
few and delicate, and they were involved
around the abdominal wall suture line.

In contrast, adhesions in control animals
tended to be more dense and more numerous,
and adhesions in saline group tended to be
somewhat dense and more numerocus than
peritosol group, but they were less prominent

than control group in the nature of severity.

Discussions

In the era before abdominal surgical proced-
ures had become an everyday occurrence, in
traabdominal adhesions were of little importa-
nce. Strangulated hernias accounted for a high
percentage of the total instance of intestinal
obstruction while obstruction due to adhesions
was comparatively uncommon,

In the extensive review of intestinal obstru-
ction, Vick observed, even as late as the 1920°s,
that adhesions accounted for only 7% of the
admissions compared with 49% due to strang-
ulated hernias®.

The study by Mclver showed 44% were due
to strangulated hernias and 30% due to band
and adhesions?. McAdam noted a 75% incidence
of strangulated hernias compared with only 4%
incidence of adhesions in his large series of 794
patients with obstructions®.

Today, in so called civilized communities,
adhesions are becoming more and more common

as a cause of obstructicn with hernias becoming

less and less prominent. Wangensieen noted
only 10% incidence of strangulated hernias
compared with 37% due to adhesions in 1252
instances for 12 vears duration®.

As more and more abdominal operations are
performed, postoperative adhesions develop
more frequently in patients, and the potential
risks of intestinal obstruction becomes greater;
at the same time, more and more patients have
hernias repaired electively and therefore are
in little danger of subsequent strangulation.®

By far the most common cause of intra-abdo-
minal adhesions is previous surgical treatment.
Becker observed that in 412 patients the
previous operations accounted for 909 of
obstructions caused by adhesions®.

The causes of postoperative adhesions were
described by many authors. Baillie®, Cruveil-
hier'®, Rockitanski!’, Paget’® and Treves'?
described the temporary f{ibrinous adhesions of
coagulated lymph in acute peritonitis and
persistent fibrous adhesions which may develop
subsequently. Baillie mentioned that he could
demonstrate by injection studies that there
were delicate blood vessels in these permanent
adhesions®,

From numerous observations, surgeons became
familiar with carly fibrinous adhesions which
stuck loops of intestine and other abdominal
viscera to one another within 2 few hours of
operation, inflammation. or trauma'®,

Such fibrincus material either may be
reabsorbed completely or may become organized
with ingrowth jof capillaries and fibroblasts
into established fibrous adhesions®®, And
studies show that damages of the peritoneal
endothelium, rough handling, retraction, surg-

ical denudation and so on will necessarily
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be followed by the

[ibrous

adhesions',
Buckman et al have shown that peritoneai

defects have 2 inogen

activity
measured by the arca of lvsis produced on
fibrin plates. This activity is lost in peritoncum
which has been rendered ischemic by grafting
or by tight suturing and moreover such ischemic
tissue may actively inhibit [fibrinolysis by
normal tissue’®. This phenomenon also explains
the {failure of intact peritoncum to lyse
fibrinous adhesions to adjacent ischemic lissue.

Also some substances may cause formation
of granulation and development of [ibrous

intraabdominal adhesions, they were well
studied by Myllarniemi'”? and his study showed
thread and

extruded gut contents sutures or a

foreign body reactions by talc,
starch,
mixture of materials'®,

Capperauld has shown that autoclaved starch
is absorbed from the peritoneal cavity in about
48 hours where irradiated starch persists lor
70 days longer and produces much greater
incidence of adhesion formation in the exp
erimental animals®. The attempts to prevent
adhesions have been approached {from a number
of different aspects, which can be classified as
follows~20,

(1) Prevention of [ibrin deposition in the
postoperative peritoncal exudate.

This has involved the use of anticoagulants
such as citrate, heparin, dicoumarol, Tiextran
and aprotinin (Trasylol) as a pessible antipla
smin agents.

(2) Removal of (ibrin exudate by means of
intraperitoneal lavage, cnzymes such as pepsin,
trypsin and papain, and fibrinolytic agents
such as streptokinase, actase and urokinasc,

(3) Separation of surfaces has been advised
by such methods as distention of thc abdominal
cavity with oxygen, stimulation of peristalsis
with prostigmine to prevent prolonged contact
between adjacent loops of intestine and the use
of such substances as a olive oil, liquid paraffin,

amniotic {luid, membranes of fish bladder, ox
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peritoneum, amniotic membrane, oiled silk,
silver or gold foil, free graflt of omentum and
silicones to separate damaged loops of howel.

(4) Inhibition of fibroblastic proliferation has
included the use of antihistamines, steroid and
cytoioxice drugs,

I'he treatment and  prophylaxis of the
adhesions were studied with numerous methods.
Unnecessary adhesion formation can be reduced
by meticulous surgical technique, and this must
include the prevention of granuloma [ormation
from foreign materials such as gauze, glove
powder or long redundant ends of non-absorba-
ble suturest¥.

The omentum should be drawn over the
abdominal organs before closing the abdomen
and it should be wrapped over any anastomotic
line.

A number of plication procedure have been
advocated which are designed to avoid acute
kinks of the matted bowel. The operation was
first reported by Finnish surgeon, Wickmann
in 1934, but was popularized by Nobble22:2%,
More recently, transmesenteric plication of
loops of small intestine in a serpentine pattern
has been advocated as a simpler and safer
precedure by Childs and others?,

Nowadays a new technique for mesenteric
catheter plication for recurrent advanced
obstruction of the small intestine was introdu-
ced by Mexican surgeon, Vazguez in 198547, It
1 nctually 2 niodification of Nobble plication
and this technique is o simple, sale and
effective method.
described  an

In 1959, Baker ingenious

technigue of threeading a tube down the whaole
lenth ol the small intestine via jejunostomy
which, by its intrinsic stiffness, would prevent
kinking while adhesions develop.

The contents of peritosol solution in our
experimental study is described in Table 3.

Peridural, spinal or lumbar anesthesia and
section or pharmacological blockade of sympa-
thetic nerves have also been reported to

reverse or prevent development of gastrointes-
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Table 3. The electrolyte concentrotion of peritosol solution/liter

Contents Peritosol 150 Peritosol 250 Peritosol 425
Dextrose 13. 640g/1 22,708g/1 38.650g/1
Sodium 132mEq/1 132mEq/1 132mEq/1
Calcium 3.5mEq/1 3.5mEq/1 3.5mEq/1
Magnesium 1. 5mEq/1 0.5mEq/1 1.5mEq/1
Chloride 102mEq/I1 96mEq/1 102mEq/1
Lactate 35mEq/1 40mEq/1 35mEq/1
Total osmolarity 347mOsm/1 396mOsm/1 486mOsm/1
Approx PH 5.5 5.5 5.5

tinal ileus?™~31, formations.

In the historical aspect, in 1912 Hartwell
and Houget reported that they had a good Summary

result from an experimental intestinal obstru-
ction in dogs by large amount of normal
saline solution irrigation®,

In 1932,

decompression of 3 cases of mechanical bowel

Wangensteen reported successful

obstruction by nasal catheter suction siphonage
3‘3~35)_

Evidence of suppressed formation of peritoneal
adhesions due to talcum powder by cortisone
was [irst reported by Scheinberg and Saltzstein

36,88,39)

Similar findings have been reported by
Hubay and Weckesser using dogs®®.

They reported that cortisone did not comp-
letely prevent adhesions in any animal, though
the adhesions were, in general, less extensive
and less dense'®.

In 1967, Aboulafia and Polishuk reported the
prevention of peritoneal adhesions by silicone
solution using rabbitst!.

They made serosal injury by rubbing method
to the rabbit small bowel.

The degree of adhesion formation resulting
from the operative procedure was evaluated
according to the classification of Knightly et
al®,

They classified into 5 grades, the result was
somewhat similar to ours and they concluded
that silicone served as an effective means for
the mechanical separation of injured peritoneal
adhesion

areas and in so doing prevents

authors observed that there were almost
none or minimum evidence of any adhesion
formations among the patients treated by
peritoneal dialysis with peritosol solution and
those with chronic ascites.

authors divided rabbits into 3 groups and
had no other

group | treatment

laparotomy and closure of abdomen. Group 10

except

had saline irrigation and group 1 peritosol
solution irrigation, each for 10 days following
surgery.

The present study showed that group with
peritosol irrigation had more favorable results
in diminishing experimentally produced adhesi.
ons than saline or control groups.

If this

patients, it should be worthwhile to try as

has a similar effect in human
one of the useful method f{or the prevention

of the postoperative adhesions.
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