
132 Obesity Surgery, 16, 2006 © FD-Communications Inc. 

Obesity Surgery, 16, 132-136

Background: The major long-term complication of
laparoscopic adjustable gastric banding (LAGB) is
dilatation of the gastric pouch, that is reported with a fre-
quency ranging from 1 to 25%, and often requires
removal of the band. In addition to the usual recommen-
dations of bariatric surgery centers and dietetic advice
to prevent this complication, over the last 4 years we
introduced a technical modification of the procedure.

Methods: From Nov 1993 to Dec 2004, 684 morbidly
obese patients underwent adjustable gastric banding,
83 patients by open surgery and 601 patients by
laparoscopy. The first 323 patients (group A) were
operated by the perigastric approach, and 57 patients
(group B) were operated by the pars flaccida
approach. Since Dec 2000, 304 patients (group C)
were operated with a modified pars flaccida tech-
nique, which consisted in suturing the gastric lesser
curvature below the band with one or two stitches to
the right phrenic crus to secure the band in place.

Results: In group A, the most important late complica-
tion was irreversible dilatation of the gastric pouch, which
occurred in 35 patients (10.8%), and required removal of
the band in 30 cases and replacement in 5. In group B,
there were 3 pouch dilatations (5.2%). In group C, only 4
dilatations occurred (1.31%), which required 3 band
removals and 1 band replacement.

Conclusion: Dilatation of the gastric pouch appears
to be dramatically reduced by our minor technical
modification of band placement.

Key words: Morbid obesity, bariatric surgery, laparoscopic
adjustable gastric banding, gastric pouch dilatation

Introduction

In our experience,1 as in the literature,2-6 the most sig-
nificant and important late postoperative complica-
tion of adjustable gastric banding is dilatation of the
gastric pouch. We observed a high rate of dilatations
in spite of following the classic recommendations of
bariatric surgery centers7,8 (Table 1), i.e. “virtual”
pouch, retro-gastric tunnel above the lesser sac, band
fixation with gastro-gastric sutures, not inflating the
band for the first postoperative months, and educating
the patient about the new eating behavior. If the
dilatation is recognized early, it is usually reversible
with deflation of the band, liquid diet, prokinetic
agents, antacid therapy with a proton-pump inhibitor,
psychological and dietetic support. However, if it is
diagnosed too late, it is often irreversible and requires
surgery. In order to prevent gastric pouch dilatation,
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Table 1. Recommendations of bariatric surgery cen-
ters to prevent pouch dilatation

• Very small gastric pouch (≤15 ml), the “virtual” pouch
• Retro-gastric tunnel above the lesser sac
• Anterior fixation with gastro-gastric sutures
• Adequate patient training about the new eating 

behavior
• Band left deflated in the first postoperative months
• Gentle band adjustments based on patient appetite 

and weight loss
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in December 2000 we introduced in a technical mod-
ification of the usual procedure of laparoscopic
adjustable gastric banding (LAGB).

Materials and Methods

From November 1993 to December 2004, 684 mor-
bidly obese patients (139 males and 545 females)
underwent adjustable gastric banding (AGB). The
indications followed by our center for the selection
of patients for bariatric surgery are those recom-
mended by the 1991 NIH Consensus Conference.9

The procedure was open in 83 cases and laparo-
scopic in 601 cases. 

From November 1993 to January 2000, 323
patients (group A) underwent AGB by the classical
procedure described by Belachew:10 dissection of the
angle of His, perigastric (PG) approach on the gastric
lesser curvature, retro-gastric tunnel above the lesser
sac, and suture-fixation of the anterior wall, embed-
ding the band completely. The gastric pouch was cal-
ibrated to 25 cc in the first 58 patients; in those fol-
lowing, the pouch was calibrated to 15 cc.1 Mean age
was 38 years (range 18-67), mean body weight was
118 kg (8-218), mean BMI was 44.1 kg/m2 (35-70),
and mean follow-up was 82 months (65-150). 

In a subsequent group (group B) of 57 patients
(mean age 38.5 years, mean body weight 115.5 kg,
mean BMI 43.6 kg/m2, mean follow-up 60 months),
we abandoned the PG approach and adopted the
pars flaccida (PF) pathway to place the band.11 This
procedure appeared to be easier and safer. In fact, in
these patients no more gastric perforations occurred,
but we still observed a high frequency of pouch
dilatations (3 out of 57 patients, 5.2%).

Since December 2000, we have used a technical
modification12 with the PF approach, which consist-
ed of suturing the lesser curvature just below the
band to the right crus with one or two non-
absorbable sutures (Figure 1), to stabilize the posi-
tion of the band and avoid its slippage. To the pres-
ent, 304 patients (group C) have been operated with
this technique: mean age 39 years (range 24-62),
mean weight 112.8 kg (95-204), mean BMI 43.2
kg/m2 (36-68); mean follow-up 28 months (6-54).

Among the groups (Table 2), there was no significant
difference in gender, age and BMI. The bands used

were of different type and manufacturers: 409 Lap-
Band® (Inamed, Santa Barbara, USA), 255 Heliogast®

(Hélioscopie, France), 20 Swedish band SAGB®

(Obtech, associated with Ethicon Endo-Surgery).
A Gastrografin® swallow was performed on the

first postoperative day to confirm band position and
to exclude leaks. All the bands were left completely
empty for nearly 3 months postoperatively. Patients
were reviewed at approximately 4-week intervals
during the first year, then every 2-3 months. Band
adjustments were performed in relation to the
patient’s weight loss and clinical symptoms. All the
patients at the time of adjustment underwent barium
swallow to assess the transit through the band, the
position of the band and the gastric pouch: the more
suitable were AP and lateral projections.13 Pouch
dilatations were considered anterior or posterior in
relation to the radiological appearance.14
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Figure 1. Scheme of our technical modification: the less-
er curvature, just below the band, is sutured to the right
crus, with one or two stitches.

Table 2. Patient demographics

Group A Group B Group C

Number 323 57 304
M/F 66/257 10/47 63/241
Age (yrs) 38(18-67) 38.5(21-59) 39(24-60)
Weight (kg) 118(82-218) 115.5(90-189) 112.8(95-204)
BMI (kg/m2) 44.1(35-72) 43.6(36-70) 43.2(36-68) 
Follow-up (mos) 82(65-150) 60(55-65) 28(6-54)
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Statistical Analysis

All qualitative data were analyzed with the χ2 test or
Fisher’s exact test when appropriate. All quantita-
tive data were analyzed using Student’s t-test. Level
of significance was set at P<0.05.

Results

Table 3 shows the incidence of pouch dilatations
observed in the three groups of patients. In group A,
we observed a rate of 35 irreversible dilatations
(10.8%). All patients underwent surgical treatment: in
30, we removed the band, and in five, we replaced it.
We observed six anterior and 29 posterior dilatations. 

In group B, there were three dilatations (5.2%), one
anterior and two posterior, which were treated with
band replacement.  In the last series of 304 patients
(group C), operated with the pars flaccida approach
and our technical modification, only four gastric
pouch dilatations occurred (1.31%), all anterior with
clockwise rotation of the band. One was treated with
band replacement, and the others with band removal. 

The statistical analysis of our data showed a high-
ly significant difference between group A and C
(P<0.001), and significant between B and C
(P=0.03). No statistically significant difference was
observed between groups A and B. Among the three
series of patients, there was no significant difference
in weight loss. We observed six intragastric migra-
tions, all in group A. No intragastric migrations
were observed in group B and group C.

Figure 2 shows the pouch dilatations observed in our
experience  since 1994: most of them occurred  within
24 months after the operation, even if the range was 6-
51 months, and were not related to the type of the band. 

Discussion

The incidence of obesity, and in particular morbid
obesity, has been steadily increasing in Europe and in
the United States during the last 20 years. Medical and
dietetic approaches to morbid obesity have proved to
be ineffective in maintaining weight loss, and bariatric
surgery has been the only successful treatment.15

In approaching restrictive surgery, a reasonable
risk/benefit ratio should be considered.16 A safe and
feasible operation should be chosen on the basis of:
rate and severity of early and late complications; per-
centage of failure of the surgical treatment; weight
loss results; reversibility of the surgical technique. 

In comparison with other procedures, LAGB is
attractive because it is minimally invasive,
reversible and can be adjusted to suit the patient’s
needs. It is widely used in Europe and Australia, and
its use in the United States is growing,17 because the
weight loss is similar to other more invasive gastric
restrictive procedures, with a lower incidence of
severe complications and death.18,19 Both in the lit-
erature2-6 and in our experience,1,13 the most impor-
tant late complications of LAGB are pouch dilata-
tion and intragastric migration. In our experience,
pouch dilatation represents the most frequent late
complication, because erosion occurred only in 6
out of 684 patients (0.8%), all in group A (perigas-
tric technique): probably the main reason for this
complication is related to the perigastric procedure,
because intragastric migration did not occur with
the pars flaccida approach. 
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Table 3. Incidence of pouch dilatation

Patients Pouch dilatations %

Group A 323 35 10.8
Group B 57 3 5.2
Group C 304 4 1.31*

Group A = PG approach; Group B = PF approach; Group
C = PF + lesser curvature to right crus fixation.
* = significant compared to group A (P<0.001) and to group B
(P=0.03).
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Figure 2. Rate per year of pouch dilatations in our expe-
rience (1994-2004).
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In the first series of our patients (group A), we
observed the classical recommendations of
Belachew et al,10 which consisted of retro-gastric
tunnel above the lesser sac, band fixation with ante-
rior gastro-gastric stitches, and band deflation for 3
months after surgery. However, we observed gastric
pouch dilatations in 10.8% of cases (35/323
patients). Gastric peristalsis, which is more active
on the gastric lesser curvature, could be the cause of
a progressive prolapse of the stomach and slippage
of the band, which is displaced in an abnormal ver-
tical position (counter-clockwise rotation of the
band), becoming an obstacle to alimentary transit
and causing posterior pouch dilatation.19 The
change of procedure to the PF approach reduced the
frequency of dilatations, but not completely, as
reported by other Authors:5,20,21 we still observed
three cases in 57 patients (5.2%). These dilatations
were one anterior and two posterior. Therefore, we
commenced fixing the band also on the lesser cur-
vature, suturing the lesser curvature below the band
to the right crus. In the patients in group C, the rate
of dilatations dramatically dropped to 1.31%. The
four dilatations observed were all anterior, with
clockwise rotation (horizontal position) of the band.
They were probably caused in part by technical fail-
ure, but above all by poor alimentary compliance of
the patients, who did not follow dietetic advice after
surgery. Mean follow-up of group C (28 months)
was enough to detect pouch dilatation, since in our
experience13 the mean time for onset of this compli-
cation had been <20 months.

Statistical analysis showed a significance only
between group B vs C (odds ratio, OR=4.41), and
group A vs C (OR=9.11). Group A had about a dou-
ble rate of dilatations in comparison with group B;
the difference, however, was not statistically signif-
icant due to the low number of patients in group B. 
The comparison between group A (perigastric tech-
nique) and group C (pars flaccida + right crus fixa-
tion) was highly significant (P<0.001); moreover,
the OR showed a nine times higher risk of dilata-
tions in patients in group A. 

In spite of the low number of patients in group B
(PF technique), the statistical analysis was significant
comparing group B and group C, due to the very low
number of dilatations in both groups. OR showed in
this case a four times risk of dilatations in group B.

The causes of pouch dilatation are related to the
technique of band placement and the  eating behav-
ior of the patients.5,22 The assessment of postopera-
tive patient compliance is difficult, but eating too
large a meal or too fast can produce prolapse of the
stomach over the band.

Some studies have shown the decreasing rate of
pouch dilatation with increasing experience of the
surgeon (the “learning curve”);1,19,21,23,24 good tech-
nique and correct postoperative care of the patients
are important factors in the occurrence of  late com-
plications after LAGB.1,21,25,26

The adoption of the pars flaccida technique has led
to a lower incidence of pouch dilatation than the peri-
gastric approach: PF technique has been able to pre-
vent posterior dilatation.20-22,27 The PF approach min-
imizes exposure of the band to gastric peristalsis pos-
teriorly, reducing prolapse of the stomach through the
band.20 Dargent found a rate of slippage of 6.2% with
the PG approach and 0.6% adopting the PF tech-
nique.5 Chevallier and colleagues3 reported a 24%
pouch dilatation rate with the PG approach compared
to 2% for the PF pathway. Weiner et al26 showed sim-
ilar results: the pouch dilatation rate was 17% in the
first 100 PG bands and dropped to 0% in the last 300
LAGBs performed with the two-step technique,
which combines PF and PG band placement.
Recently, Fielding and Duncombe20 reported a rate of
slippage of 9.5% in 123 patients operated with LAGB
by the PG technique, compared to 4.3% in 162 oper-
ated by the PF approach (P<0.01). O’Brien and col-
leagues21 in a randomized controlled clinical trial
evaluated the relative effectiveness and safety of the
PG and PF techniques; they found 15 pouch dilata-
tions (12 posterior and three anterior) in the PG group
and only four (all anterior) in the PF group. This trial
therefore showed that the PF pathway was significant-
ly less likely to be associated with posterior prolapse. 

In our group of LAGBs performed with PF tech-
nique, we still observed a high frequency of pouch
dilatations. Therefore, we introduced a technical
modification  to stabilize the position of the band
and to avoid its slippage. Our simple and not time-
consuming technical modification seems to show a
still lower incidence of dilatations with similar
results in weight loss and patient satisfaction.

In conclusion, gastric pouch dilatation still
remains an issue, necessitating re-operation in some
cases to remove or replace the band. For this reason,
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many bariatric surgeons seek different procedures
and gastric banding has been not universally adopt-
ed. The PF approach, which seems to be associated
with prevention of posterior prolapse, should be an
important step in improving the safety of LAGB.21

Since Dec 2000, we have been using our technical
modification, and the clinical follow-up of 304
patients showed a dramatic reduction in the fre-
quency of dilatations, from 10.8% with the PG
approach to 1.31%. We think that our technical
modification can improve the efficacy and safety of
LAGB and enhance the adherence of morbidly
obese patients to gastric restrictive surgery.  
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