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Abstract
BACKGROUND: Postoperative adhesions are a significant health problem with major implications

on quality of life and health care expenses. The purpose of this review was to investigate the efficacy
of preventative techniques and adhesion barriers and identify those patients who are most likely to
benefit from these strategies.

METHODS: The National Library of Medicine, Medline, Embase, and Cochrane databases were
used to identify articles related to postoperative adhesions.

RESULTS: Ileal pouch–anal anastomosis, open colectomy, and open gynecologic procedures are
associated with the highest risk of adhesive small-bowel obstruction (class I evidence). Based on expert
opinion (class III evidence) intraoperative preventative principles, such as meticulous hemostasis,
avoiding excessive tissue dissection and ischemia, and reducing remaining surgical material have been
published. Laparoscopic techniques, with the exception of appendicitis, result in fewer adhesions than
open techniques (class I evidence). Available bioabsorbable barriers, such as hyaluronic acid/car-
boxymethylcellulose and icodextrin 4% solution, have been shown to reduce adhesions (class I
evidence).

CONCLUSIONS: Postoperative adhesions are a significant health problem with major implications
on quality of life and health care. General intraoperative preventative techniques, laparoscopic tech-
niques, and the use of bioabsorbable mechanical barriers in the appropriate cases reduce the incidence
and severity of peritoneal adhesions.
© 2011 Elsevier Inc. All rights reserved.
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Patients undergoing laparotomy for various reasons have
90% risk of developing intraperitoneal adhesions,1,2 and

he incidence of re-admissions directly related to adhesions
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aries from 5% to 20%.3–6 It is estimated that in the United
tates there are 117 hospitalizations for adhesion-related
roblems per 100,000 people and the total cost for hospital
nd surgeon expenditures is about $1.3 billion.7 In some
uropean countries the direct medical costs for adhesion-

elated problems were more than the surgical expenditure
or gastric cancer and almost as much as for rectal cancer.8,9

In view of the magnitude of the health problems and

nancial burden related to adhesions, prevention or reduc-
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ion of postoperative adhesions is an important priority.
umerous articles on the prevention of postoperative adhe-

ions have been published but several controversies such as
he effectiveness of available agents and their indication in
eneral surgical patients still exist. Most of the available
iterature is based on gynecologic patients. For general
urgical patients no recommendations or guidelines exist.

The purpose of this literature review was to assess the
fficacy of various described adhesion prevention strategies
fter emergency and elective general surgery and to identify
hose patients who are most likely to benefit from these
arious prevention strategies.

ethods

The National Library of Medicine, Medline, Embase,
nd Cochrane databases were used to identify articles re-
ated to postoperative adhesions. English language citations
ublished from January 1980 to May 2009 were assessed.
he references in the identified articles also were reviewed.
ase reports, letters to editors, and review articles were
xcluded.

To specifically identify preventative measures for the
evelopment of adhesive morbidity, we used the search
erms “abdominal adhesion AND prevention” and “adhe-
ive small bowel obstruction AND prevention.” In addition,
pecific names of mechanical barriers were entered to iden-
ify all studies assessing their ability to prevent postopera-
ive intestinal adhesions and obstruction. The titles and
bstracts when available were scrutinized to select relevant
ontrolled studies addressing the safety and efficacy of the
se of these agents in abdominal surgery. A total of 39
tudies and meta-analyses investigating different mechani-
al barriers were selected and further evaluated. Of those,
9 prospective randomized trials and 3 meta-analyses were
dentified and are discussed here in detail.10–31

athophysiology

Peritoneal tissue repair is a complex process that in-
olves several different cell types, cytokines, coagulation
actors, and proteases, all acting together to restore tissue
ntegrity.32 A complex interaction of biochemical events
nvolved in inflammation, angiogenesis, and tissue repair
ontrol the adhesion formation process.33

It is widely accepted that the fibrinolytic system plays a
entral role in postoperative peritoneal healing. Immedi-
tely after surgical injury to the peritoneum there is bleeding
nd an increase in vascular permeability with extravasation
f fibrinogen-rich fluid from the injured surfaces.33–35 Al-
ost simultaneously, an inflammatory response occurs,
ith migration of inflammatory cells, release of cytokines,

nd activation of the coagulation cascade.32,35 The activa-

ion of the coagulation system results in thrombin forma- S
ion, which is necessary for the conversion of fibrinogen to
brin.35 Fibrinolysis is a key factor in determining the
mount of adhesion formation. Early fibrinolysis, within 5
ays, encourages healing of the peritoneum without adhe-
ion to the adjunct tissues.36 However, if fibrinolysis does
ot occur within 5 to 7 days of the peritoneal injury, the
emporary fibrin matrix persists and gradually becomes
ore organized as collagen-secreting fibroblasts and leads

o adhesion formation.32,37–39

There are 2 major activators in the fibrinolytic system:
issue plasminogen activator and urokinase-like plasmino-
en activator. They are the main factors that convert plas-
inogen into active plasmin, a broad-range protease capa-

le of degrading fibrin.32,34 Plasminogen activator inhibitors
nhibit fibrinolysis and encourage adhesion formation
Fig. 1).34,40 – 42

Inflammatory mediators also may play an important role
n adhesion formation. There is experimental evidence that
ertain mediators, such as transforming growth factor-� and
nterleukins, decrease the fibrinolytic capacity of the peri-
oneum and increase the formation of adhesions.43–46

linical relevance of adhesion-related
omplications

Abdominal adhesions pose a significant health problem
ith major adverse effects on quality of life, use of health

are resources, and financial costs. The most common ad-
esion-related problem is small-bowel obstruction (SBO).
dhesions are the most frequent cause of SBO in the de-
eloped world and are responsible for 60% to 70% of
BO.4,47 In addition, adhesions have been implicated as a
ajor cause of secondary infertility.48–50 Pelvic adhesions
ere found to be responsible in 15% to 40% of infertili-

ies.51,52 It has been suggested that these adhesions may
nterfere with the ovum pick-up mechanism and gamete
ransportation. Furthermore, some investigators reported
hat adhesions are responsible for many cases of chronic
bdominal pain although this concept remains a controver-
ial issue.53–56 Finally, the presence of adhesions makes
eoperation more difficult, adds an average of 24 minutes to
he surgery, increases the risk of iatrogenic bowel injury,
nd makes future laparoscopic surgery more difficult or
ven not possible.57,58

isk factors for adhesion-related problems

The identification of high-risk patients may help in the
evelopment and use of adhesion-preventing strategies
nd advice them on the risk of adhesive SBO before an
lective surgery. Review of the literature shows clearly
hat the most important risk factor for adhesive SBO is
he type of surgery and extent of peritoneal damage.

urgeries of the colon and rectum are associated with a
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113B. Schnüriger et al. Postoperative peritoneal adhesions
igher risk of adhesion-related problems than surgeries to
he small bowel, appendix, or gallbladder.4 Total colec-
omy with ileal pouch–anal anastomosis is the procedure
ith the highest incidence for adhesion-related problems
ith an overall incidence of SBO of 19.3%. Other high-

isk procedures include gynecologic surgeries (11.1%)
nd open colectomy (9.5%). Table 1 shows the incidence
f adhesion-related re-admission after various abdominal
urgical procedures. In general, open procedures, with
he exception of appendectomy, have a higher risk for the
evelopment of adhesions than a laparoscopic interven-
ion.59

Other possible risk factors include age younger than 60

igure 1 Pathophysiology of peritoneal adhesions. tPA � tissu
AI � plasminogen activator inhibitor.
ears, previous laparotomy within 5 years, peritonitis, mul- s
iple laparotomies, emergency surgery, omental resection,
nd penetrating abdominal trauma, especially gunshot
ounds.6,60–64

Some studies examined possible risk factors for recur-
ence of SBO. There is evidence that with growing numbers
f previous episodes of SBO requiring adhesiolysis, the risk
or future re-admission for SBO increases.65,66 The same
tudies identified nonsurgical management of the initial
pisode as a risk factor for recurrence. A multicenter pro-
pective study of 286 patients with adhesive SBO and a
-year follow-up period identified age younger than 40
ears, the presence of matted adhesions, and surgical com-
lications during the surgical management of the first epi-

minogen activator; uPA � urokinase-like plasminogen activator;
e plas
ode as independent risks for recurrence.67
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revention

In view of the magnitude of the medical problems and
nancial burden related to adhesions, prevention or reduc-

ion of postoperative adhesions in an important priority.
ome groups have recognized the importance of the prob-

em and have attempted to educate physicians on this issue.
umerous articles on adhesion barriers have been published
ut several controversies such as the effectiveness of avail-
ble agents and their indication in general surgical patients
till exist. Most of the available literature is based on gy-
ecologic patients. For general surgical patients no recom-
endations or guidelines exist.
Any prevention strategy should be safe, effective, prac-

ical, and cost effective. A combination of prevention strat-
gies might be more effective but our knowledge on this
opic is fairly limited. The prevention strategies can be
rouped into 4 categories: general principles, surgical tech-
iques, mechanical barriers, and chemical agents.

eneral principles

Intraoperative techniques such as avoiding unnecessary
eritoneal dissection, avoiding spillage of intestinal con-
ents or gallstones, and the use of starch-free gloves are
asic principles that should be applied to all patients.

Starched gloves are a preventable significant risk factor
or postoperative adhesions. Several experimental studies
ave shown that the use of starch-powdered gloves during
aparotomy is associated with an increased risk of extensive
dhesions.68,69 Examining the association between starched
loves and adhesions in the clinical setting is difficult.
ooke and Hamilton70 found that in most patients with an
bdominal surgery who had undergone laparotomy within
he previous 2 years, starch granulomas could be detected in
eritoneal nodules and adhesions and were responsible for
he development of SBO. The investigators suggested that
lthough starch usually is absorbed within 2 years, associ-

Table 1 Incidence of adhesion-related re-admissions accordin

Surgery
Total number
of patients

A
re

Open appendectomy 266,695
Laparoscopic appendectomy 4,445
Open cholecystectomy 141
Laparoscopic cholecystectomy 7,103
Open colectomy 121,085 1
Laparoscopic colectomy 930
Ileal pouch–anal anastomosis 5,268
Gynecologic procedures 38,751

Open hysterectomy 20,377
Laparoscopic hysterectomy 303
Open adnexal surgery 4621
Laparoscopic adnexal surgery 470

Cesarean section 12,980
Overall incidence 446,331 2
ted band adhesions may persist. (
The role of gallstone spillage in adhesion formation is
ot clear. Experimental evidence implicates gallstone spill-
ge into the peritoneal cavity in the formation of adhe-
ions.71–73 Infected gallstones were associated with more
xtensive adhesions.71,72,74 Some investigators suggested
hat noninfected gallstones do not increase the risk of ad-
esion formation.74–76 The role of gallstone spillage in
dhesion formation in the clinical situation is not as clear as
hown in experimental studies. In more than 7% of laparo-
copic cholecystectomies there is accidental perforation of
he gallbladder and spillage of gallstones and about one
hird of these patients will be discharged with retained
ntraperitoneal stones.77 The available literature on the sig-
ificance of this complication is limited in quantity and
uality. Memon et al78 reported no adhesive SBO over a
-year period in 106 patients who had gallstone spillage
uring cholecystectomy. Similar results were reported by
ther smaller series.79,80 In view of the limitations of the
vailable clinical studies and the incriminating findings of
xperimental studies, every effort should be made to avoid
ccidental gallstone spillage and retrieve any spilled gall-
tones.

urgical techniques

The surgical approach (open vs laparoscopic surgery)
lays an important role in the development of adhesive
BO. In most abdominal procedures the laparoscopic ap-
roach is associated with a significantly lower incidence of
dhesive SBO or adhesion-related re-admission. In a col-
ective review of the literature the incidence of adhesion-
elated re-admissions was 7.1% in open versus .2% in lapa-
oscopic cholecystectomies, 9.5% in open versus 4.3% in
aparoscopic colectomy, 15.6% in open versus 0% in lapa-
oscopic total abdominal hysterectomy, and 23.9% in open
ersus 0% in laparoscopic adnexal surgery. Only in appen-
ectomies there was no difference between the 2 techniques

urgical procedure

n-related
sion References

1.4%) 4,6,8,64,98–119
1.3%) 41,42,54,100,102,105–107,109–114,118,120
7.1%) 121,122
.2%) 121–123
9.5%) 4–6,64,124–128
4.3%) 123,128,129
19.3%) 17,115,130–142
11.1%)
15.6%) 143–145
.0%) 6,145
23.9%) 143–145
.0%) 144,145
.1%) 143–145
4.6%)
g to s

dhesio
-admis

3,663 (
57 (
10 (
11 (

1,491 (
40 (

1,018 (
4297 (

3,182 (
0 (

1,105 (
0 (

10 (
0,635 (
Table 1).
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115B. Schnüriger et al. Postoperative peritoneal adhesions
The role of surgical handling of the peritoneum during
he surgery in adhesion formation is not clear. Many exper-
mental studies have shown that nonclosure of the perito-
eum was associated with decreased adhesion forma-
ion.81–84 However, some studies reported no difference85,86

r even decreased adhesion formation87 with closure.
In the clinical setting there are no reliable data regarding

he management of the peritoneum after a midline incision.
owever, there is some class I evidence in obstetrics sup-
orting the theory that suturing the peritoneum increases the
isk of adhesions. Komoto et al88 randomized 124 women
ndergoing a cesarean section into 2 groups, closure or no
losure of the peritoneum. These patients were evaluated at
second cesarean section for adhesion formation. The study

eported that patients who had their peritoneum sutured had
higher incidence of extensive adhesions and required more

requent adhesiolysis. Similar results were reported by Mal-
asi et al89 in a prospective randomized study of women
ndergoing cesarean sections. At repeat surgery, women
ith peritoneal closure had a significantly higher incidence
f adhesions than those without closure (57% vs 20.6%;
� .05). Microscopy showed increased mesothelial hyper-

lasia, fibrosis, and neoangiogenesis in the group with peri-
oneal closure. In view of these findings it is prudent to
void peritoneal closure during laparotomies.

echanical barriers

In theory, inert materials that prevent contact between
he damaged serosal surfaces for the first few critical days
llow separate healing of the injured surfaces and may help
n the prevention of adhesion formation. Various bioabsorb-
ble films or gels, solid membranes, or fluid barrier agents
ave been tested experimentally and in clinical trials. Table
summarizes materials for adhesion prevention that the

ood and Drug Administration has approved. A significant
mount of research has been conducted in gynecologic
urgery because a second follow-up laparoscopy after the
nitial surgery is common, thus allowing the evaluation of
he efficacy of the therapeutic agents in reducing adhesions.
he most extensively studied bioabsorbable films are Se-
rafilm (Genzyme Corporation, Cambridge, MA) and Inter-
eed (Johnson & Johnson, New Brunswick, NJ).

yaluronic acid/carboxymethylcellulose

Hyaluronic acid/carboxymethylcellulose (Seprafilm) is
he most extensively tested adhesion prevention agent in
eneral surgery. It is absorbed within 7 days and excreted
rom the body within 28 days.35 Its safety with regard to
ystemic or specific complications, such as abdominal ab-
cess, wound sepsis, anastomotic leak, and prolonged ileus,
as been established in many studies, including a safety
tudy of 1,791 patients with abdominal or pelvic surgery.90
here are concerns about a higher incidence of anastomotic
T A H O I
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eaks in cases in which the film is placed directly around the
nastomosis.90 Numerous prospective randomized con-
rolled trials showed efficacy in reducing the incidence and
xtent of postoperative adhesions. Becker et al,10 in a pro-
pective, randomized, multicenter, double-blind study of
75 evaluable patients with colectomy and ileoanal pouch
rocedure, compared Seprafilm with controls. The inci-
ence, extent, and severity of adhesions were assessed lapa-
oscopically by a blinded observer at second surgery 8 to 12
eeks after the initial surgery for ileostomy closure. The
eprafilm group had significantly fewer and less severe
dhesions (odds ratio [OR], .06; 95% confidence interval
CI], .02–.16).

Tang et al11 in a prospective, single-center study ran-
omized 70 patients undergoing an elective rectal resection
ho needed an ileostomy into a Seprafilm and a control
roup. The outcomes included severity of adhesions and
tomal complications at ileostomy closure at 3 weeks after
he initial surgery. The study reported a significant reduc-
ion of the mean adhesion scores in the treatment group
5.81 � .5 vs 7.82 � .6; P � .05). Also, there was a
endency to easier closure and a lower incidence of periop-
rative complications.

Vrijland et al,12 in a prospective multicenter study, ran-
omized 71 patients undergoing Hartmann’s resection into a
eprafilm and a control group. The outcomes included the

ncidence and severity of adhesions and complications and
ere evaluated at a second planned surgery by a blinded

valuator. Although the incidence of adhesions did not
iffer significantly between the study groups (OR, .34; 95%
I, .06–1.98), the Seprafilm group showed a significant

eduction of the severity of adhesions.
Cohen et al,13 in a prospective multicenter trial, random-

zed 120 patients with colectomy and ileal pouch surgeries
nto a Seprafilm and a control group. The outcomes included
ncidence and severity of adhesions and were assessed lapa-
oscopically by a blinded observer at a second surgery 8 to
2 weeks later for ileostomy closure. Treatment with Se-
rafilm significantly reduced the incidence and severity of
dhesions (OR, .23; 95% CI, .08–.62).

Kusunoki et al,14 in a prospective randomized study of
2 patients who underwent surgery for rectal carcinoma,
ompared Seprafilm with no treatment. The outcomes in-
luded severity of adhesions at the subsequent surgery for
leostomy closure. Seprafilm significantly reduced the ad-
esions in both the midline incision area and the peristomal
rea. This was associated with shorter surgical time, re-
uced blood loss, and smaller incisions for ileostomy clo-
ure.

Kumar et al15 in a recent Cochrane collective review of
randomized trials with nongynecologic surgical patients

ound that Seprafilm significantly reduced the incidence of
dhesions (OR, .15; 95% CI, .05–.43; P � .001) and the
xtent of adhesion (mean difference, �25.9%; 95% CI,

40.56 to �11.26; P � .001). b
The experience with Seprafilm in gynecologic surgeries
s fairly limited. Diamond,16 in a prospective, randomized,
linded multicenter study of 127 women undergoing myo-
ectomy, compared Seprafilm with no treatment. The inci-

ence, severity, and extent of adhesions were assessed lapa-
oscopically at a mean of 23 days after the initial procedure.
he incidence, measured as the mean number of sites ad-
erent to the uterine surface, was significantly less in treated
atients than in untreated patients (mean � standard error of
he mean, 4.98 � .52 vs 7.88 � .48 sites; P � .05), severity
nd extent of adhesions (mean � standard error of the mean,
3.2 � 1.67 vs 18.7 � 1.66 cm2; P � .05) were significantly
ess in the treated group.

Although there is satisfactory class I evidence that Se-
rafilm significantly reduces the incidence and severity of
ostoperative adhesions, there is fairly limited work on the
ffect of this adhesion reduction on the incidence of SBO.
linical trials evaluating this specific outcome are difficult

o perform because of the need for long-term follow-up
valuation of a large number of patients. Fazio et al,17 in a
rospective, randomized, multicenter, single-blind study of
,791 patients with intestinal resection compared Seprafilm
ith no treatment intervention. The mean follow-up time

or SBO was 3.5 years. There was no difference between the
eprafilm and control group in the overall incidence of SBO
12% vs 12%). However, the incidence of SBO requiring
urgical intervention was significantly lower in the Se-
rafilm group (1.8% vs 3.4%; P � .05). This was an abso-
ute reduction of 1.6% and a relative reduction of 47%.
tepwise multivariate analysis showed that the use of Se-
rafilm was the only independent factor for reducing SBO
equiring reoperation. In both groups, 50% of the first epi-
odes of SBO occurred within 6 months of the initial sur-
ery, with nearly 30% occurring within the first 30 days.

Kudo et al18 in a nonrandomized study of 51 patients
ho underwent transabdominal aortic aneurysm surgery,

nalyzed the incidence of early SBO in patients who had
eprafilm applied and in control patients with no treatment.
he incidence of early SBO was 0% in the Seprafilm group
nd 20% in the control group (P � .05). Early SBO was
efined according to Pickleman and Lee91: patients who
ave symptoms of SBO within 30 days after the surgery,
ymptoms that last for 7 days or more, or symptoms of any
uration that occurred 7 to 30 days after the surgery. These
ymptoms included distension, obstipation, abdominal pain,
omiting, and altered bowel sounds, as well as radiologic
ndings with dilated small bowel and air fluid levels.

xidized regenerated cellulose

Oxidized regenerated cellulose (Interceed) is a mechan-
cal barrier that forms a gelatinous protective coat and
reaks down and is absorbed within 2 weeks. This product
as been studied in numerous prospective randomized stud-
es in open or laparoscopic gynecologic surgeries. It has

een shown to be safe and effective in reducing adhesions.
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Azziz,19 in a prospective randomized study of 134
omen undergoing adhesiolysis by laparotomy (268 pelvic

idewalls), applied Interceed on one sidewall and left the
pposite side uncovered. The incidence and severity of
dhesions were evaluated at a second-look laparoscopy 10
ays to 14 weeks after surgery. Interceed significantly re-
uced the incidence and extent of adhesions.

Larsson et al20 of the Nordic Adhesion Prevention Study
roup in a multicenter, prospective, randomized, blinded
tudy of 66 women undergoing adhesiolysis of 132 ovaries
sed Interceed around the adnexa on one side and left the
ther side uncovered. The incidence and severity of adhe-
ions were assessed at a second-look laparoscopy 4 to 10
eeks after the initial surgery. The study showed that In-

erceed significantly reduced the incidence, extent, and se-
erity of adhesions.

Other smaller, prospective, randomized studies using the
ame methodology showed similar efficacy of Interceed
pplication in laparoscopic or open surgery.21–27 A meta-
nalysis of 7 randomized studies showed that Interceed
ecreased the incidence of adhesions by 24.2% � 3.3%
P � .001) when compared with untreated sites.28 A more
ecent meta-analysis also concluded that Interceed reduced
he incidence and severity of adhesions after open or lapa-
oscopic gynecologic surgery.29

xpanded polytetrafluoroethylene

Expanded polytetrafluoroethylene (Gore-Tex, Preclude;
.L. Gore & Associates, �s Hertogenbosch, The Nether-

ands): It is an inert, nonabsorbable permanent membrane
hat needs to be removed a few days after application. It has
een studied mainly in gynecologic surgeries with favorable
esults.92 Its usefulness is limited because of the need to be
emoved surgically at a later stage.

ioabsorbable gels

Various agents have been developed and tested, but most
ave been abandoned or withdrawn because of safety issues
r a lack of efficacy. SprayGel (Confluent Surgical, Inc,
altham, MA) is one of the more extensively tested gels. It

s a sprayable hydrogel that adheres to the tissues for a
eriod of 5 to 7 days. After several days it is hydrolyzed into
ater-soluble molecules and is absorbed. The safety of
prayGel has been shown in a few gynecologic and colo-
ectal studies.93–96 Although early preliminary clinical trials
howed its effectiveness, a larger-scale study was stopped
wing to a lack of efficacy.31

luid agents

Fluid agents have the theoretical advantage of covering

ore potential sites of adhesion formation than mechanical
arriers. However, the experience is still limited and much
ore work is needed to show their efficacy.
The most widely studied and the only Food and Drug

dministration–approved adhesion-prevention fluid agent
n laparoscopic surgery is Adept (Baxter Healthcare, Deer-
eld, IL). Adept (icodextrin 4% solution) is used as an

rrigant fluid throughout surgery and at the end of surgery
,000 mL is instilled and left in the peritoneal cavity. The
uid remains in the peritoneal cavity for several days and
eparates the damaged surfaces during the critical period of
dhesion formation. A large multicenter, prospective, ran-
omized, double-blind study by Brown et al30 compared
dept (N � 203) with lactated Ringer’s solution (N � 199),

n women undergoing laparoscopic gynecologic surgery for
dhesiolysis. The study patients returned for a second lapa-
oscopy within 4 to 8 weeks. Adept was significantly more
ikely to reduce adhesions and improve fertility scores than
actated Ringer’s solution. There was a higher incidence
f labial swelling in the treatment group (6% vs .4%;
� .002).
Intergel solution (Lifecore Biomedical, Inc, Chaska,

N), which contains .5% ferric hyaluronate, is another
olution used for adhesion prevention. In preliminary stud-
es it has been shown to reduce the number, severity, and
xtent of adhesions in peritoneal surgery.95 However, the
se of Intergel in abdominal surgery in which the gastroin-
estinal tract was opened led to an unacceptably high rate of
ostoperative complications.97

onclusions

Postoperative adhesions are a significant health problem
ith major implications on quality of life and health care

xpenses. General intraoperative preventative techniques,
uch as starch-free gloves, avoiding unnecessary peritoneal
issection, avoiding spillage of intestinal contents or gall-
tones, and reducing remaining surgical material, may re-
uce the risk of adhesions and should be applied in every
atient. Laparoscopic techniques are preferable to open
echniques whenever possible. In high-risk procedures the
se of bioabsorbable mechanical barriers should be con-
idered.
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