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Abstract
Background Although laparoscopic adjustable gastric
banding (LAGB) is a popular metabolic/bariatric proce-
dure, few prospective studies have assessed its out-
comes. This study aimed to prospectively assess LAGB

safety and effectiveness outcomes using the MID-
BAND™ (MID, Dardilly, France).
Methods Between May 2005 and September 2006, 262
morbidly obese patients underwent primary gastric banding
with pars flaccida technique in 13 French medical centers.
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Excess weight loss and change in body mass index (BMI,
kilogram per square meter), percentage of patients with
comorbidities, and obesity-related complications were
recorded. Patients were followed at 6-month intervals for
3 years. A multivariable individual growth model was used
to analyze weight change over time and determine potential
predictors of weight loss.
Results The majority of patients were female (n=233, 89%),
with mean age of 36.4±9.7 years. At 3 years, LAGB with
MIDBAND resulted in significant decrease in mean BMI
from 41.8±4.2 to 30.7±5.8 (p<0.0001). Median excess
weight loss and excess BMI loss were 61% and 68%,
respectively. The prevalence of obesity-related comorbidities
had significantly decreased from 71% to 15% (p<0.0001).
Complications were observed in 26 patients (10%); device-
related complications occurred in 20 patients (8.2%),
requiring band removal in 8 (3.3%), and port revision in
8 (3.3%). Individual growth analysis identified significant
predictors of weight loss including the number of follow-up
visits.
Conclusion Prospective outcomes demonstrate the safety
and efficacy of gastric banding over time using the
MIDBAND. Individual growth modeling demonstrated that
postoperative weight loss is strongly related to the
frequency and consistency of follow-up visits.
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Background

Laparoscopic adjustable gastric banding (LAGB) is a very
popular weight loss procedure; it has become one of the
bariatric procedures most frequently performed worldwide
[1]. In routine practice and in the surgical literature, LAGB
has been associated with significant excess weight loss of
approximately 50% to 61% at 2–3 years and improvement
in obesity-related comorbidities [2–6] together with a low
rate of severe complications and an acceptable rate of minor
complications [7–9]. Recently, some authors reported poor
long-term results regarding both LAGB weight loss and
complications [10–12]. As a probable result, a decrease has
been observed in the number of LAGB procedures in
Europe [1], where the procedure was introduced in 1993
[13, 14]. In the USA, where LAGB was not available until
2001 [15], the procedure continues to be performed with
increasing frequency [1].

Despite the widespread use of LAGB, few prospective
data regarding outcomes of this procedure have been
published. In addition, nearly all LAGB studies have been
carried out with the LAP-BAND® (Allergan Inc., Irvine,

CA, USA) or Swedish Adjustable Gastric Band® (SAGB®)
(known as the Realize® Band in the USA) (Ethicon Endo-
Surgery, Inc. [EES], Cincinnati, OH, USA). Outcomes for
both of these gastric bands appeared to be comparable in a
systematic review of meta-analyses [7]. Bands of a
somewhat different design, with less rigid physical charac-
teristics, are currently available but have yet to be
sufficiently assessed clinically. The goal of this study was
to prospectively assess the safety and efficacy of one of
these products, the soft, low-pressure MIDBAND™ (MID,
Dardilly, France, introduced in 2000), in routine practice
across a variety of medical centers.

Methods

Study Design, Setting, and Conduct

The study was designed in 2004 as a protocol-driven, pilot,
multicenter, prospective study. Consecutive patient series (n=
262) underwent LAGB as a primary procedure in 13 French
centers (2 academic centers, 1 public general hospital, 10
private clinics). Three centers included between 40 and 43
patients each, the others included between 6 and 21 patients
each. The study was approved by an ethics committee to
ensure patients’ welfare and the ethical conduct of the study.
Written informed consent was obtained from all patients
before surgery.

Inclusion and Exclusion Criteria

Patients considered for LAGB were required to meet the
French guidelines for bariatric surgery (i.e., age 18–
60 years, body mass index [BMI; kilogram per square
meter] ≥40.0 or BMI >35.0 to <40.0 with significant
medical comorbidities, a history of obesity of more than
5 years, failed conservative treatment for more than 1 year,
and a multidisciplinary preoperative preparation) [16].
Patients who did not meet all criteria for inclusion were
excluded, as well as those with a life-threatening or
psychiatric disease, an addiction to alcohol or drugs, those
who had undergone prior bariatric surgery, and those who
were deemed unable to meet the follow-up requirements, or
who did not speak and read French.

Data Collection and Primary and Secondary Endpoints

All data were collected prospectively. Gender, age, height,
weight, waist circumference, and obesity-related comorbid-
ities were recorded preoperatively. Intraoperative complica-
tions and postoperative data, including length of hospital
stay, adverse symptoms and events, additional hospital stay,
reoperation, and band adjustment data were collected. All
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reported complications and adverse events were assessed by
the scientific committee in the context of patients’ charts.

The primary endpoint was change in weight, presented
as change in body weight (kilogram), BMI, excess weight,
and excess BMI. Secondary endpoints were change in waist
circumference, change in obesity-related comorbidities,
complications, adverse upper gastrointestinal (GI) symp-
toms, and patient’s overall satisfaction.

Surgical Technique and Follow-up

LAGB was performed via standardized pars flaccida
technique [17]. Patients were scheduled for follow-up every
6 months over the course of 3 years. There was no special
requirement regarding aftercare program and diet. Band
adjustments were performed as deemed appropriate accord-
ing to the discretion of surgeons at individual centers,
throughout the 3 years. At the end of each clinic visit,
patients responded to a protocol-based physician-to-patient
query regarding their overall satisfaction with the LAGB
procedure.

Statistical Analysis

Data were compiled and entered into a specifically designed
database using Microsoft Access 2010® (Microsoft, Inc.,
Redmond, WA, USA). All analyses were performed in
Statistical Analysis System (SAS®) software version 9.1
(SAS Institute, Cary, NC, USA). Continuous data were
presented as means and standard deviations and medians
and ranges, where appropriate; categorical data were pre-
sented as frequencies and percentages. Analyses were
performed on all data available at each follow-up visit. For
18 women who were found to be pregnant during follow-up,
weight data collected during their pregnancy and 6 months
after their childbirth were excluded from the analysis of
weight loss.

To detect differences between preoperative and 3-year
postoperative patient characteristics, McNemar’s test was
used for paired categorical data and the Wilcoxon signed
rank test was used for paired continuous data. A two-sided
p value of 0.05 was considered statistically significant.

Individual growth modeling (i.e., a special case of
multilevel modeling grounded in the mixed effects general
linear model) was used to assess weight loss over time after
surgery while controlling for several variables. This
statistical technique facilitated focus on individual changes
in weight over time and on the manner in which individual
changes vary across patients [18]. Weight (kilogram) over
time was used as the dependent outcome variable rather
than percentage excess weight loss (%EWL) or percentage
excess body weight loss (%EBL) in order to exclude the
controversial concept of ideal body weight and because

examining weight separately has yielded more accurate and
better-fitting multivariable models [19]. The effect of time
was centered on initial weight status before surgery. Weight
change across time was represented in the model in terms
of polynomials of increasing order to allow for linear,
quadratic, and cubic components of developmental change.
Whenever possible, for all trend components, random
effects were allowed to account for individual differences
across time. Linear and quadratic time effects were included
both as fixed and as random effects, but cubic time effect
was fitted only as fixed, to facilitate model convergence.

Potential predictors of weight loss were tested. Obesity-
related comorbidities, adverse upper GI symptoms, and the
band fill volume were considered time-varying predictors.
Age at entry into the study, gender, height, number of
follow-up visits, and location of the surgical center were
considered as time-invariant predictors. Time-varying pre-
dictors were included only as fixed effects due to a
convergence problem in the model. Longitudinal weight
data on patients were nested within centers; however, we
considered center effect only as an individual variable.
Although, fitting a three-level individual growth model was
considered, it was decided that it added unnecessary
complexity to the model. In fact, the estimated between-
center variance was not significant according to a random
effects analysis of the three-level unconditional means
model (p=0.3148).

The multilevel model was fit using the SAS PROC
MIXED application [20]. Parameter estimates were
obtained by the full maximum likelihood method. Nested
models were compared using likelihood-ratio tests and non-
nested models were ranked according to their Akaike
information criterion (AIC) values. An F-statistic was used
to test for significance of fixed effects and 95% confidence
intervals (CIs) were calculated for each parameter estimate.

Results

Preoperative patient characteristics of the 262 patients
included in the study are shown in Table 1. A majority of
patients were female (n=233, 89%), with mean age of 36.4±
9.7 years. The pars flaccida operative technique was used in
all patients. Anterior gastric fixation sutures were placed in
33% of patients. No intraoperative complication was
observed. There was no conversion from laparoscopic
technique to an open procedure. Mean operative time was
41.0±35 min (median 30; range 12–300), and mean hospital
stay was 3.0±1 days (median 3; range 2–12).

The mean length of follow-up was 30.0±9 months.
Twenty patients (7.6%) were lost to follow-up early in the
postoperative course; at the conclusion of the study, a total
of 69 patients (26%) were lost to follow-up.
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Change in weight loss is presented in Figs. 1, 2, and 3.
At 3 years, LAGB with the MIDBAND resulted in a
significant decrease in mean BMI from 41.8±4.2 (median
41.1, range 35.0–54.6) to 30.7±5.8 (median 30.6, range
17.6–45.9; p<0.0001) for the 132 patients who were still
followed-up. BMI was <35.0 in 77% of patients and <30.0
in 47% of patients. Median excess weight loss (EWL) and
excess BMI loss (EBL) were 61% and 68%, respectively.
At 3 years, the mean waist circumference had decreased
from 123.1±21 to 96.3±14 cm (p<0.0001).

The change in comorbidities is presented in Fig. 4. At
3 years, the overall percentage of patients with obesity-
related comorbidities and type 2 diabetes mellitus (T2DM)
had significantly decreased from 71% to 15% (p<0.0001)
and from 12% to 4% (p<0.001), respectively.

Complications (Table 2) were observed in 26 patients
(10%), including device-related complications in 20 (8.2%).
Band-related complications occurred in 12 patients (4.9%),
resulting in band removal in 8 (3.3%) after a median
postoperative period of 31 months (range 0–37). Port-
related complications required minor reoperation as a day
case in eight patients (3.3%) after a median postoperative
period of 10 months (range 1–38). No port infection was
observed.

Eleven patients (4.4%) had additional surgery unrelated
to LAGB complications (i.e., post-bariatric abdominoplasty,
6 [2.4%]; cholecystectomy, 2 [0.8%]; hernia repair, 2
[0.8%]; varicose vein surgery, 1 [0.4%]). Three patients
(1.2%) with insufficient weight loss were considered for
conversion to an alternative bariatric surgery. One hundred

Table 1 Baseline characteristics
of patients Characteristics Value (n=262) Median (range)

Age, mean ± SD, years 36.4±9.7 36.0 (18.0–61.0)

Women, no. (%) 233 (89) –

Waist circumference, mean ± SD, cm 121.8±18.9 120.0 (90.0–150.0)

Body weight, mean ± SD, kg 112.7±16.5 111.0 (78.0–191.0)

Excess body weight, mean ± SD, kg 51.6±13.8 50.0 (24.0–121.0)

Body mass index, mean ± SD, kg/m2 (range) 42.2±4.5 (35.0–60.3) 41.3 (35.0–60.3)

Total patients with comorbidities, no. (%) 185 (71) –

Comorbidities per patient, mean ± SD 1.3±1.2 1.0 (0–5)

Type 2 diabetes mellitus, no. (%) 31 (12) –

Fig. 1 Individual changes
in weight loss
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and thirteen patients (46%) reported at least one adverse
upper GI symptom at least one time: regurgitations (71;
28.9%), reflux or heartburn (50; 20.4%), or dysphagia (45;
18.4%).

Two hundred and thirty-four patients (97%) received at
least one band adjustment (median=4, range 1–14). The
first adjustment was typically performed between 4 and
5 months. At 3 years, the mean band fill volume was 3.8±
2.5 ml. In addition, 95% of patients stated that they were
satisfied with the operation.

The results of multivariable analysis of longitudinal
weight loss are presented in Table 3. In the early
postoperative period, the instantaneous rate of change in
weight was negative (−3.87; 95% CI, −4.35, −3.40; p<
0.001). After the period of rapid weight loss, a deceleration

in weight loss occurred, as indicated by the significant
positive quadratic time effect (0.12; 0.09, 0.15; p<0.001),
followed by a further weight stabilization (negative cubic
time effect, −0.0012; −0.0018, −0.0006; p<0.001).

The significant predictors of weight loss included in the
final model were age at entry into the study, height, adverse
upper GI symptoms, obesity-related comorbidities, fill
volume, number of follow-up visits, and the center where
surgery was performed. Gender was not included in the
model since no significant difference was found between
males and females on initial weight status and on weight
loss.

After controlling for all independent variables in the model,
results were the following: Patients older than the mean age
(36 years) weighed less at the beginning of the study (negative

Fig. 2 Change in mean BMI
(empty circle) and percentage of
patients with BMI <35 (filled
triangle with solid line) and
BMI <30 (filled triangle with
dashed line) during the 3-year
follow-up

Fig. 3 Change in mean excess
weight (dashed line) and
excess BMI loss (solid line)
during the 3-year
follow-up

OBES SURG



age effect, p<0.01) and lost weight more slowly over time
than younger patients (positive age-by-linear time interac-
tion, p<0.01). Patients taller than the mean height (163 cm)
weighed more at the beginning of the study (positive height
effect, p<0.001) and lost weight faster over time than shorter
patients (significant negative height-by-linear time interac-

tion, p<0.001; positive height-by-quadratic time interaction,
p<0.01; negative height-by-cubic time interaction, p<0.05).
Patients with and without at least one adverse upper GI
symptom did not significantly differ in preoperative weight
(p=0.161); however, those with at least one upper GI
symptom lost significantly more weight over time (negative
adverse upper GI symptoms-by-linear time interaction,
p<0.01).

The coefficient associated with comorbidities was 0.94
(0.16, 1.72; p<0.05), indicating that the presence of at least
one comorbidity was a significant predictor of weight loss
over time. However, no significant interactions were noted
between comorbidities and linear, quadratic, or cubic time
effects, suggesting that the trajectory of weight change over
time did not differ in patients with at least one comorbidity
compared to those without. The band fill volume was a
significant predictor of weight loss over time according to
the negative coefficient associated with this variable (−0.59;
−0.93, −0.25; p<0.001). Significant fill volume-by-linear,
quadratic, and cubic time interactions indicated that the
trajectory of weight change during the 3 years differed
depending on fill volume. Greater weight loss was
associated with greater fill volume, but only during the
first follow-up visits, as indicated by the positive fill volume-
by-linear time interaction (p<0.001) and the negative fill
volume-by-quadratic time interaction (p<0.001). Although
no difference in preoperative weight was found between
patients who completed the full follow-up program and those
who did not, those who did not complete the full program

Fig. 4 Change in percentage of
patients with obesity-related
comorbidities during the 3-year
follow-up: −change in percent-
age of patients having at least
one comorbidity (filled square
with solid line); −change in
percentage of patients having
various main obesity-related
comorbidities (dotted lines)

Table 2 Complications

Complication Number (%)

Band-related 12 (4.9)a

Slippage 5 (2.0)

Intolerance 5 (2.0)

Erosion 1 (0.4)

Malfunction 1 (0.4)

Port-related 8 (3.3)b

Port twist 6 (2.5)

Pain at port site 2 (0.8)

Non-device-related 6 (2.5)

Pulmonary embolism 1 (0.4)

Deep venous thrombosis 1 (0.4)

Pulmonary infection 1 (0.4)

Port site hernia 2 (0.8)

Surgical site problem 1 (0.4)c

Total N=242 (20 patients with incomplete data)
a Reoperation including band removal
b Port revision under local anesthetic
cReoperation for suture needle left in the surgical site
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achieved less weight loss over time (negative interaction
between number of follow-up visits and quadratic time
effect, p<0.001; positive interaction between number of
follow-up visits and cubic time effect, p<0.001). In addition,
the trajectories of weight change over time were significantly
different across the 13 study centers (center effects are not
presented in Table 3). One-way analysis of variance
(ANOVA) indicated that attendance at clinic visits was

significantly different across the 13 participating centers
(p<0.0001).

Regarding the random effects model, covariance between
intercept and slope (−0.78; −2.44, 0.89) and covariance
between intercept and curvature (−0.01; −0.06, 0.03) were
not significant (p=0.3591 and p=0.5863, respectively),
indicating that preoperative weight was not associated with
postoperative weight change over time.

Table 3 Multivariable mixed model of weight loss after bariatric surgery (262 patients, 1,697 observations)

Parameter estimate (SE) 95% confidence interval

Fixed effects

Intercept 111.4 (0.82)* 107.7, 113.0

Time (linear term) −3.87 (0.24)* −4.35, −3.40
Time² (quadratic term) 0.12 (0.016)* 0.09, 0.15

Time3 (cubic term) −0.0012 (0.0003)* −0.0018, −0.0006
Comorbidities 0.94 (0.40)** 0.16, 1.72

Upper GI symptoms 1.17 (0.84) −0.47, 2.81
Filling volume (ml) −0.59 (0.17)* −0.93, −0.25
Agea −0.22 (0.08)*** −0.38, −0.07
Heightb 1.37 (0.10)* 1.17, 1.58

Number of follow-up visits × time² −0.009 (0.001)* −0.012, −0.006
Number of follow-up visits × time3 0.0002 (0.00004)* 0.0001, 0.0003

Upper GI symptoms × time −0.13 (0.04)*** −0.21, −0.05
Filling volume × time 0.38 (0.04)* 0.30, 0.45

Filling volume × time² −0.02 (0.003)* −0.030, −0.019
Filling volume × time3 0.0004 (0.00005)* 0.0003, 0.0005

Agea × time 0.01 (0.003)*** 0.004, 0.016

Heightb × time −0.04 (0.01)* −0.07, −0.02
Heightb × time² 0.002 (0.0007)*** 0.0007, 0.004

Heightb × time3 −0.00003 (0.000014)** −0.00006, −8.10−6

Random effects

Level 1: residual 15.8 (0.72)* 14.5, 17.3

Level 2

Intercept 141.6 (13.5)* 118.6, 172.2

Linear slope (time) 0.70 (0.09)* 0.55, 0.92

Quadratic slope (time2) 0.0005 (0.00007)* 0.0004, 0.0006

Covariance intercept−linear slope −0.78 (0.85) −2.44, 0.89
Covariance intercept−quadratic slope −0.01 (0.02) −0.06, 0.03
Goodness of fit

−2LL 11,633.5 –

AIC 11,647.5 –

Comorbidities and upper gastrointestinal symptoms were coded 0 = none, 1 = at least one. For space reasons, center × time, center × time², and
center × time3 interaction significant effects (p<0.05) are not presented, but were also estimated and are available on request. The center including
the highest number of patients was chosen as the reference

SE standard error, GI gastrointestinal, −2LL −2 log likelihood, AIC Akaike criterion information

*p<0.001; **p<0.05; ***p<0.01
a Age was rescaled to center around the mean (36 years)
b Height was rescaled to center around the mean (163 cm)
c Number of follow-up visits centered at the maximum of follow-up visits (10 visits)
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Discussion

Our prospective safety and efficacy outcomes parallel those
LAGB outcomes reported in studies of the two most widely
used gastric bands (Swedish Adjustable Gastric Band®/
Realize® Band and the LAP-BAND®). In the literature, a
50% to 60% excess weight loss is usually achieved with
LAGB [2–6]. In our series, at 3 years, the mean EWL and
excess BMI loss was >60%, and nearly 80% of patients
demonstrated a BMI <35.0, whereas nearly 50% of patients
were no longer obese. Follow-up for this study was limited
to 3 years; long-term deterioration of this weight loss is
possible, as has been observed by some authors [10–12].
However, these authors reported a high rate of band
removal (approximately 30% to 60%), a factor that may
explain the poor late results regarding weight loss. Where
available, reports of the two other primary bands’ long-term
weight loss results are good in those patients who retain
their band [10]. Recent improvements in surgical technique
and in band engineering [9] are likely to provide more
realistic and positive, long-term gastric band results. In
addition, many of the studies of other bands that report very
good long-term results emphasize the importance of the
follow-up in achieving and maintaining weight loss [21].

We used individual growth modeling to assess longitu-
dinal weight loss. This relatively modern statistical method
is increasingly considered the most appropriate tool for
analyzing longitudinal data, although at the current time, it
is still rarely used to assess bariatric surgery outcomes [19,
22]. This method overcomes some of the limitations of
traditional repeated-measures techniques and offers addi-
tional benefits and information. Whereas bivariate analysis
or repeated-measures ANOVA require balanced data,
wherein all individuals are measured at each time point,
individual growth modeling maintains statistical power
even in cases of missing data and irregularly spaced
measurements across time (e.g., due to missed clinic visits).
In addition, unlike with traditional statistical approaches, an
individual growth model provides estimates of the average
change trajectory as well as individual trajectories, allowing
assessment of inter-individual differences in intra-individual
change. In bariatric surgery outcomes, multivariable mixed
effects models facilitate a more precise analysis of change
in weight loss over time by statistically controlling for time-
invariant predictors (e.g., gender, age, height, number of
follow-up visits, location at which surgery was performed)
as well as for time-varying predictors (e.g., comorbidities,
fill volume, adverse upper GI symptoms).

Although the mixed model is not yet the standard
analysis, we believe that the longitudinal aspects of
bariatric surgery outcomes can best be assessed using this
methodology. In addition, it should be emphasized that
results from both traditional and the more novel, mixed

model approach are readily comparable. Indeed, if certain
significant predictor effects on weight change found using
traditional bariatric analytic techniques are also found using
individual growth modeling, the data are confirmed with
greater statistical power. By contrast, if a predictor variable
is not significant in the multivariable model compared to
traditional repeated-measures techniques, additional re-
search using both techniques is then needed to attempt to
resolve this discrepancy.

In this study, individual growth analysis confirmed with
greater sensitivity what traditional cross-sectional analysis
has strongly suggested (Figs. 2 and 3). Weight loss was
rapid during the first postoperative months, continued more
slowly after 6 months, and stabilized after 1 year. The
statistical technique also permitted an assessment of the
factors that had an effect on postoperative weight change
over time. The current study confirmed the negative effect
of age on weight loss after LAGB, as previously found by
others using traditional cross-sectional analysis [23].

Patients with a high BMI are often considered to carry a
high risk of insufficient weight loss following LAGB, as
suggested by some observational studies [23]. However, in
studies using mixed effects modeling, initial BMI has been
shown to be less accurate in predicting weight loss than the
separate variables of initial weight and height [19].
Similarly, in our study, preoperative weight did not
demonstrate any effect on weight trajectories, and patients’
height was an independent positive predictor of weight loss.
One must note, however, that only 18 patients (7%) had a
BMI >50 in our series. In addition, band fill volume and the
presence of adverse upper GI symptoms were associated
with greater weight loss, possibly indicating that some
patients, and physicians, prioritize weight loss over comfort
and may tolerate significant adverse symptoms in order to
achieve weight loss.

The main contribution of our study pertains to the
significant effect of follow-up on weight loss over time. The
analysis demonstrated that achieving the complete planned
follow-up resulted in better postoperative weight loss. The
importance of follow-up on weight loss after LAGB has
long been suggested and was recently underscored [21, 24].
But to our knowledge, these outcomes represent the first
time that the effect of the frequency and consistency of
follow-up on postoperative LAGB weight loss has been
demonstrated with the sensitivity of multivariable mixed
effects modeling. The center effect observed in our study
may be explained by the large variability observed between
centers in the frequency and consistency of their follow-up
process, which jibes with the conclusion of a French
nationwide survey that demonstrates that high-volume
centers achieve the best weight loss results [23]. Additional
predictors of weight loss not collected in the current study
(e.g., psychological disorders, compliance with dietary
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instructions) would likely improve the accuracy of our
model.

In our series, LAGB resulted in a significant decrease in
the prevalence of obesity-related comorbidities and in
complete resolution of T2DM in more than 80% of patients
(i.e., 25/31). Insulin resistance was not assessed in our
series; however, the significant decrease in waist circum-
ference to a value below the upper limit of the normal range
suggests that LAGB with the MIDBAND is associated with
a cure of insulin resistance, as has been observed in other
studies of metabolic surgery [25].

Due to the mechanical restriction of the gastric band, a
dramatic change is imposed in the way patients can eat. In
our series, 46% of patients reported at least once that they
experienced at least one upper GI symptom. Regurgitation
and reflux were the most often reported symptoms and
dysphagia was rare (18%). In a recently published cross-
sectional study, the inability to consume foods of different
textures was cited as the most troublesome problem; 67%
of patients reported regurgitation, and 40% experienced
reflux [26].

We divided complications into device-related and non-
device-related complications. Despite the prospective de-
sign of our study, device-related complications were
observed in only 10% of patients. Of particular interest,
the band-related complication rate was just 5%; slippage,
and above all, band erosion, were very rare. The resulting
low band removal rate of 3% may also be a contributing
factor in the positive weight loss results.

Some authors have reported a very high long-term rate
of complications [10, 11]. Several recent papers reported
low rates of complications when using the pars flaccida
approach and a new generation of gastric band [20, 27–29].
The current study’s low complication rate, corroborating
two retrospective studies using the MIDBAND [28, 29],
might be related to the physical characteristics of the
MIDBAND, namely, its supple profile and low-pressure
design, in contrast with the earlier LAP-BAND design.
Another factor that might influence complication rate is the
“soft” management of adjustments employed with the
MIDBAND relative to the number of adjustments and band
fill volume. Excessive tightening of the band may lead to
increased risk of migration and slippage. Despite the high
frequency of adverse upper GI symptoms in our series,
patient satisfaction with the MIDBAND was very high, as
was previously observed in studies of other gastric bands in
which there were significant GI symptoms [27].

In conclusion, our prospective, multicenter data confirm
that LAGB using the low-pressure, silicone-based MID-
BAND is a safe and effective surgical procedure for weight
loss. Individual growth analysis demonstrated that postop-
erative weight loss is strongly related to the frequency and
consistency of follow-up visits. Additional prospective

longitudinal studies, including more patients and an
extended follow-up period, are needed to assess long-term
outcomes using the MIDBAND.
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