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The prevalence of obesity among children and adoles-
cents is rapidly increasing and is associated with substantial
co-morbid disease states [1,2]. At present, a mounting body
f evidence supports the use of modern surgical weight loss
rocedures for carefully selected, extremely obese adoles-
ents [3]. Scientific evidence demonstrating the high pro-
ensity of severely obese adolescents to become severely
bese adults [1] and the greater associated risk among adults
ith “juvenile-onset” obesity (i.e., obese adults who be-

ame obese during childhood; approximately 25%) [4–7]
combined with the evidence demonstrating improvement in
obesity-related co-morbid diseases after weight loss induced
by bariatric surgery [8–10] support the concept of “early”
ntervention in carefully selected adolescents patients [11].

Although current evidence is not sufficiently robust to allow
a precise discrimination or recommendations among spe-
cific bariatric procedures, an increasing body of data dem-
onstrating evidence of safety and efficacy exists for 2 of the
more commonly performed bariatric procedures for this age
group (i.e., Roux-en-Y gastric bypass [RYGB] and adjust-
able gastric band [AGB]) [12–15].

The American Society for Metabolic and Bariatric Sur-
gery Pediatric Committee acknowledges a recent and au-
thoritative literature review and deliberation by a multidis-
ciplinary group of experts assembled by the Betsy Lehman
Center for Patient Safety and Medical Error Reduction. The
previously published report of this collaborative [16], titled
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“Best Practice Updates for Pediatric/Adolescent Weight
Loss Surgery” have been abstracted and supplemented with
more recent publications, including a systematic review and
meta-analysis [17], for the present position statement. The
specific areas reviewed included prevention of early obesity-
related mortality and morbidity, the criteria for patient se-
lection, and the long-term outcomes of adolescent bariatric
surgery.

Co-morbidities

Type 2 diabetes mellitus

A steep increase in the prevalence of type 2 diabetes is
occurring worldwide, in parallel with the increasing rate
of obesity in children and adolescents [18]. Type 2 dia-
betes is widely considered a chronic, progressive disease
[19,20], and, among children and adolescents, it is asso-
ciated with an increased risk of hypertension, dyslipide-
mia, and nonalcoholic fatty liver disease. In contrast to
the significant challenges encountered in achieving ade-
quate glycemic control with medical and behavioral ap-
proaches in this age group [21], recent data suggest that
diabetes can go into complete remission in adolescents
who undergo RYGB [22]. Thus, established type 2 dia-
betes is a strong indication for bariatric surgery in mor-
bidly obese adolescents.

Obstructive sleep apnea

Up to 20% of children and adolescents with obesity have
moderate to severe obstructive sleep apnea. Approximately
15% have central sleep apnea, which is often associated

with episodes of severe oxygen desaturation during sleep
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(�85%) [23]. With the prevalence of obstructive sleep ap-
nea even greater among adolescents presenting for bariatric
surgery, recent data have demonstrated substantial improve-
ment and/or resolution after bariatric surgery in adolescents
consistent with the outcomes in adults. Thus, moderate or
severe obstructive sleep apnea (e.g., apnea-hypopnea index
�15) is a strong indication for early bariatric surgery in
adolescents.

Nonalcoholic fatty liver disease and
nonalcoholic steatohepatitis

Approximately 38% of obese children and adolescents
have steatosis compared with 5% of lean subjects, and about
9% have nonalcoholic steatohepatitis (NASH) compared
with 1% of the lean population [24]. Although the risk
factors for the progression of steatosis and NASH to frank
cirrhosis are not fully understood, recent data have demon-
strated a decrease in the degree of steatosis and inflamma-
tory markers in most patients and regression in hepatic
fibrosis after bariatric surgery in some patients [25,26].
Therefore, NASH should be considered as a strong indica-
tion for early bariatric surgery in adolescent patient com-
pared with steatosis alone.

Pseudotumor cerebri

Bariatric surgery is considered the long-term proce-
dure of choice among adults with pseudotumor cerebri
[27,28]. Just as observed in adults, the symptoms of
pseudotumor cerebri improve several months after bari-
atric surgery in adolescents [29,30]. Thus, pseudotumor
cerebri is a strong indication for bariatric surgery in
morbidly obese adolescents.

Cardiovascular disease risks

Although our understanding of cardiovascular disease
(CVD) risk factors in association with childhood obesity
continues to evolve, current data have shown an increased
incidence of left ventricular hypertrophy in young adults
(age 20–38 yr) as a consequence of juvenile-onset obesity
[31]. In addition, researchers have reported that skinfold
thickness and blood pressure measured in childhood and
adolescence is associated with diminished carotid artery
elasticity in adulthood [32]. These factors likely predict the
long-term risk of CVD; however, evidence of short-term
morbidity from these risk factors is lacking. Although
weight loss after bariatric surgery has been shown to im-
prove several CVD risk factors in adults [33], more robust
analysis pertaining to baseline disease and the longitudinal
effects in the adolescent population undergoing weight loss
surgery is required. Thus, CVD risk factors are less strong

indications for early bariatric intervention in adolescents.
Predictors of metabolic syndrome

Bariatric surgery can result in improvement of the met-
abolic and inflammatory parameters of the metabolic syn-
drome, including hyperinsulinemia, insulin resistance, and
abnormal lipid metabolism [33]. Although evidence sug-
gests that certain parameters associated with childhood
obesity are linked to the development of the metabolic
syndrome in adulthood, the diagnosis of the metabolic syn-
drome in this age group is ill-defined and not well standard-
ized [34]. Therefore, a diagnosis of the metabolic syndrome
in obese adolescents is a relative indication for bariatric
surgery.

Quality of life

Research has clearly shown that obesity has a negative
effect on quality of life in adolescents [35–39]. Several
recent studies have also shown significant improvement in
postoperative quality of life after RYGB and AGB in ado-
lescents similar to the improvements seen in adult cohorts
[12,40–42]. Therefore, bariatric surgery might have impor-
tant benefits to the emotional health and quality of life in
extremely overweight adolescents.

Depression

Many obese adolescents seeking weight management
treatment present with signs of clinical depression [39,43–
45]. Available data, however, indicate that the presence of
depression before bariatric surgery does not adversely affect
the rate of anticipated weight loss after bariatric surgery
[46]. Current data demonstrate that depression improves
markedly in adolescents after bariatric surgery [47]. Thus,
depression is not an exclusion criterion for bariatric surgery.
However, suicide can be a risk after bariatric surgery in
adults [48], and it is important that adolescents with preop-
erative depression be monitored for recurrence of depres-
sion postoperatively.

Eating disorders

Binge eating and self-induced purging occur in 5–30% of
obese adolescents seeking bariatric surgery. The presence of
such eating disturbances before bariatric surgery does not
appear to affect weight loss outcome after bariatric surgery
in adult cohorts, at least in the short term. Therefore, al-
though not studied specifically in adolescents seeking bari-
atric surgery, the presence of eating disturbances is not an
exclusion criterion. If an eating disorder is identified, treat-
ment should be initiated and the patient should be consid-
ered stable before bariatric surgery.

Patient selection

Recent evidence has demonstrated increased metabolic
risks associated with a greater body mass index (BMI) for

age, especially �99th BMI percentile compared with lesser
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grades of obesity [1]. Because the average BMI increases
with increasing age, a naturally more conservative approach
for the younger patients can be achieved by using a fixed
BMI cutoff point. Because all adolescent boys and most
adolescent girls �18 years old with a BMI of 35 kg/m2 are
reater than the 99th BMI percentile [1], the BMI thresholds
sed for adult selection criterion appear to be appropriate
or adolescents, with some modification with regard to as-
ociated co-morbid disease thresholds. As recently recom-
ended, the selection criteria for adolescents being consid-

red for a bariatric procedure should include a BMI of �35
g/m2 with major co-morbidities (i.e., type 2 diabetes mel-

litus, moderate to severe sleep apnea [apnea-hypopnea in-
dex �15], pseudotumor cerebri, or severe NASH) or a BMI
of �40 kg/m2 with other co-morbidities (e.g., hypertension,
nsulin resistance, glucose intolerance, substantially im-
aired quality of life or activities of daily living, dyslipide-
ia, sleep apnea with apnea-hypopnea index �5) [16]. The

ssociated risk/benefit analysis should also include the con-
ideration of the potential long-term health risks of un-
reated or inadequately treated obesity for the individual
andidate.

eam member qualifications

No empirical evidence is available supporting the estab-
ishment and use of a multidisciplinary team for adults or
dolescents undergoing bariatric surgery; however, this ap-
roach is rational and is currently well established as the
tandard of care [49–51]. The recommendations for specific
lements designed to maximize a multidisciplinary ap-
roach might require institution variation depending on the
pecific institutional resource logistics. An example of the
udimentary components includes the following team mem-
ers.

1. Surgeon (should be an experienced bariatric surgeon)
2. Pediatric specialist (this could be a pediatrician with a

specialty in endocrinology, gastroenterology, nutri-
tion, and/or adolescence, or an internist or family
practitioner with training in adolescent medicine)

3. Registered dietitian (experience in treating obesity
and working with children and families); experience
with adults undergoing bariatric surgery is preferable
but not mandatory

4. Mental health specialist (psychiatrist, psychologist, or
other qualified and independently licensed mental
health specialist with specialty training in pediatric,
adolescent, and family treatment and experience in
treating eating disorders and obesity); in addition, the
practitioner should have experience evaluating pa-
tients and families for bariatric surgery.

5. Coordinator (registered nurse, social worker, or one

of the other team members who has the responsibility p
of coordinating the care for each child or adolescent
and ensuring compliance and follow-up)

6. Exercise physiologist, physical therapist, or other in-
dividual specially trained to provide safe physical
activity prescriptions to morbidly obese adolescents

isks and outcomes

Patients with a greater BMI and more serious medical
llness are at increased risk of complications after bariatric
urgery. Providing access to bariatric surgery earlier in life
hen the disease burden and severity is lower might de-

rease the operative risk, morbidity, and mortality. Addi-
ionally, earlier surgical intervention alters the natural
ourse of many obesity-related co-morbidities that other-
ise would put the patient at risk of long-term complica-

ions and early mortality.

sychosocial risks

The psychosocial outcomes after bariatric surgery have
ot been adequately studied, particularly in adolescents.
lthough current short-term data show improvement in de-
ression, eating disturbances, and quality of life after weight
oss induced by bariatric surgery [47,52], the long-term
esults have not been well studied.

utritional risks

Noncompliance with medical regimens is particularly
ommon among adolescents with chronic illnesses [53].
herefore, adolescents undergoing bariatric surgery should
e carefully assessed for their ability to comply with the
edical regimens and follow-up care [54,55]. Consistent

ttendance and compliance with medical interventions is an
mportant measure of whether a patient and family are likely
o comply with care postoperatively. Low levels of iron,
itamin B12, vitamin D, and calcium are common problems
fter RYGB [55]. Adolescents also could be at particular
isk of thiamine deficiency [56]. Adolescence is a critical
eriod for bone mass accumulation, with �50% of adult
otal bone mass achieved during this period; calcium and
itamin D are vital for the accrual of optimal bone mineral
n the developing skeleton [57,58].

regnancy risks

No studies have examined the outcomes of pregnancy
fter bariatric surgery in the adolescent population; how-
ver, a recent investigation has reported a twofold increase
n pregnancy in adolescent bariatric patients [59]. This find-
ng suggests that the risk of pregnancy in adolescents un-
ergoing bariatric surgery might be increased. All female
dolescents should be informed about increased fertility
fter weight loss and that pregnancy during the first 18
onths after bariatric surgery has possible risks. These

atients should be counseled to avoid pregnancy during this

eriod and offered contraception. For patients who become
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pregnant in the years after bariatric surgery, data have
shown that the risks of pregnancy (i.e., eclampsia, gesta-
tional diabetes) are significantly reduced after surgically
induced weight loss [60].

nformed consent

The process of informed consent in the adolescent who is
eferred for bariatric surgery is associated with certain med-
cal, legal, and ethical issues [61]. It is important for the care
eam, patient, and family to recognize and consider the
pecific risks of bariatric surgery, particularly those relevant
o the younger patient, as a part of a carefully considered
isk/benefit decision. The key facts to recognize and con-
ider are (1) most adolescent obesity tracks into adulthood,
ith the risk factors for adult obesity increasing with age,
reater BMI, and parental obesity [1]; (2) bariatric surgery
s far more effective than behavior modification and/or
amily-based therapy, which, in turn, is generally more
ffective than unsupervised diet and exercise [62]; and (3)
ome dieting behaviors and untreated obesity can carry a
isk of morbidity and mortality—these are generally long-
erm risks and must be weighed against the operative mor-
ality and morbidity associated with bariatric surgery.
nowledge and understanding of these issues by the patient

nd family should be formally assessed as a part of the
nformed consent process.

Problems arise when the adolescent and parents disagree
bout bariatric surgery. A gap often exists between the
dolescent and parent perception regarding the effect of
besity on their lives [36,38,44]. Parents tend to endorse the
egative medical and psychosocial effect that obesity is
aving on their children more strongly than the adolescent
oes. One must be extremely careful to recognize when
vert or subtle coercion is responsible for a child’s assent to
urgery. Without an empirically valid method of assessing
he capacity of an adolescent to make an informed decision
bout bariatric surgery, the clinical team must consider the
dolescent’s cognitive, social, and emotional development
nd support their independent role in the decision-making
rocess [61].

ypes of bariatric surgery

A review of the current data indicates that patient safety
nd weight loss outcomes for extremely obese adolescents
ndergoing bariatric surgery are comparable [63,64] or bet-
er than those seen in adults [12,14,15,40,62].

astric bypass

The use of RYGB for weight loss in the United States
ates back to the 1960s for adults and the 1980s for ado-
escents [63,64]. Recent data focused on the application of
YGB in the adolescent population have demonstrated

quivalent safely and efficacy compared with historic data r
erived from the adult population [62,65,66]. A meta-anal-
sis that reviewed the outcomes of 6 RYGB studies, includ-
ng 131 adolescent patients (mean BMI of 51.8 kg/m2)

reported a significant and sustained decrease in BMI after
surgery [17]. Examination of these data demonstrated peri-
operative morbidity among adolescents undergoing RYGB
that was similar in nature and severity to that of adult
RYGB patients. Severe complications, such as anastomotic
leak, sepsis, bleeding complications, and thromboembolic
events, are rare but have been reported. No deaths have been
reported in the perioperative period, with 3 long-term deaths
reported (occurring 9 mo and 2 and 6 yr after RYGB) [62].
Substantial efforts should be made to achieve long-term
follow-up after RYGB to limit the associate risks of micro-
nutrient and vitamin deficiencies [56] and to maximize
postoperative nutritional compliance [54]. This is particu-
larly important in this patient population because adoles-
cence is a period of increased growth and development and
decreased compliance [64].

Adjustable gastric banding

A substantial number of reports on the use of AGB in
adolescents have been published in the past several years
[40,41,67–70] AGB offers an effective and attractive treat-
ment option in carefully selected patients, because of its
excellent safety profile and lower risk of postoperative vi-
tamin deficiencies compared with RYGB and biliopancre-
atic diversion. Although AGB is not yet approved by the
Food and Drug Administration for use in children �18
years old, its use has increased dramatically. One study
demonstrated a sevenfold increase in the use of AGB for
patients 13–20 years old from 2005 to 2007 [71].

A review of the published series by Pratt et al. [16]
included �200 adolescents and demonstrated a substantial
loss of excess body weight (37–63%) during the 6-month to
7-year follow-up period. No deaths occurred in these stud-
ies, and the complication rates were 6–10%. The reopera-
tion rates, including band removal, were 8–10% [41,67,68].
A meta-analysis of 8 AGB studies reported data on 352
patients (mean BMI of 45.8 kg/m2) [17]. That report doc-
mented significant and sustained weight loss and compli-
ations similar to those reported in adult AGB patients.
ost complications were mechanical or device-related and

ot life-threatening, although many required reoperation.
GB has been shown to effectively reduce cardiovascular

isk factors in adolescent patients. A study of 20 adolescent
atients, aged 14–17 years, who underwent AGB demon-
trated 41% excess weight loss and resolution of the meta-
olic syndrome in 82% of patients 18 months after surgery
72].

In a recent randomized controlled trial comparing life-
tyle modification with AGB, O’Brien et al. [69] reported a
ignificantly greater decrease in body weight (30% BMI

eduction for the operative versus 3% for the nonoperative



[

[

[

[

[

[

[

[

[

[

[

[

[

[

5ASMBS Pediatric Guidelines / Surgery for Obesity and Related Diseases 8 (2012) 1–7
treatment group) and improvement in health status and
quality of life when comparing the longitudinal outcomes (2
yr) of the operative versus nonoperative study groups. Com-
plications requiring reoperation, however, developed in
more than one quarter of the adolescents undergoing AGB.
Although these initial reports appear to be encouraging,
more robust longitudinal data encompassing precise de-
scriptions of changes in co-morbidities after AGB in ado-
lescents are still lacking. Based on current data, AGB is
more effective than behavioral interventions alone and re-
sults in significant weight loss when used as a part of a
comprehensive weight loss program for adolescents. In the
United State, the off-label use of the AGB in the pediatric
population can occur with investigational device exemption
from the Food and Drug Administration.

Other procedures

More recently, the number of sleeve gastrectomies being
performed in the adolescent population is increasing owing
to the low short-term complication rates reported for the
adult population and the decreased risk of associated nutri-
tional deficiencies. Although long-term adolescent out-
comes data are required, the preliminary results from on-
going studies of adolescents undergoing sleeve gastrectomy
appear to demonstrate excellent weight reduction, reversal
of associated co-morbid diseases, and morbidity outcomes
similar to those of the adult population.

Reports describing the outcomes related to biliopancre-
atic diversion and duodenal switch, exist but currently are
not robust. Concerns regarding associated fat-soluble vita-
min deficiencies and long-term protein malnutrition limit
the ability to offer specific recommendations at present
[73,74].

Acknowledgment

The authors have obtained permission and acknowledge
the use of a previously published meta-analysis in the prep-
aration of this updated review (Pratt JS, Lenders CM, Di-
onne EA, et al. Best practice updates for pediatric/adoles-
cent weight loss surgery. Obesity (Silver Spring) 2009;17:
901–10).

Disclosures

The authors have no commercial associations that might
be a conflict of interest in relation to this article.

References

[1] Freedman DS, Mei Z, Srinivasan SR, Berenson GS, Dietz WH.
Cardiovascular risk factors and excess adiposity among overweight
children and adolescents: the Bogalusa Heart Study. J Pediatr 2007;
150:12–7, e2.

[2] Thompson DR, Obarzanek E, Franko DL, et al. Childhood over-

weight and cardiovascular disease risk factors: the National Heart,
Lung, and Blood Institute Growth and Health Study. J Pediatr
2007;150:18–25.

[3] Inge TH, Zeller MH, Lawson L, Daniels SR. Critical appraisal of the
evidence supporting bariatric surgery for weight management in ad-
olescence. J Pediatr 2005;147:10–9.

[4] Whitaker RC, Wright JA, Pepe MS, Seidel KD, Dietz WH. Predicting
obesity in young adulthood from childhood and parental obesity.
N Engl J Med 1997;337:869–73.

[5] Must A, Jacques PF, Dallal GE, Bajema CJ, Dietz WH. Long-term
morbidity and mortality of overweight adolescents: a follow-up of the
Harvard Growth Study of 1922 to 1935. N Engl J Med 1992;327:
1350–5.

[6] Sinaiko AR, Donahue RP, Jacobs DR Jr, Prineas RJ. Relation of
weight and rate of increase in weight during childhood and adoles-
cence to body size, blood pressure, fasting insulin, and lipids in young
adults: the Minneapolis Children’s Blood Pressure study. Circulation
1999;99:1471–6.

[7] Vanhala M, Vanhala P, Kumpusalo E, Halonen P, Takala J. Relation
between obesity from childhood to adulthood and the metabolic
syndrome: population based study. BMJ 1998;317:319.

[8] Inge TH. Bariatric surgery for morbidly obese adolescents: is there a
rationale for early intervention? Growth Horm IGF Res 2006;
16(Suppl A):S15–9.

[9] Daniels SR, Arnett DK, Eckel RH, et al. Overweight in children and
adolescents: pathophysiology, consequences, prevention, and treat-
ment. Circulation 2005;111:1999–2012.

10] Garcia VF, DeMaria EJ. Adolescent bariatric surgery: treatment de-
layed, treatment denied, a crisis invited. Obes Surg 2006;16:1–4.

11] Inge TH, Jenkins TM, Zeller M, et al. Baseline BMI is a strong
predictor of nadir BMI after adolescent gastric bypass. J Pediatr
2010;156:103–8.

12] Inge TH, Xanthakos SA, Zeller MH. Bariatric surgery for pediatric
extreme obesity: now or later? Int J Obes (Lond) 2007;31:1–14.

13] Inge TH, Krebs NF, Garcia VF, et al. Bariatric surgery for severely
overweight adolescents: concerns and recommendations. Pediatrics
2004;114:217–23.

14] Inge TH, Zeller MH, Lawson ML, Daniels SR. A critical appraisal of
evidence supporting a bariatric surgical approach to weight manage-
ment for adolescents. J Pediatr 2005;147:10–9.

15] Tsai WS, Inge TH, Burd RS. Bariatric surgery in adolescents: recent
national trends in use and in-hospital outcome. Arch Pediatr Adolesc
Med 2007;161:217–21.

16] Pratt JS, Lenders CM, Dionne EA, et al. Best practice updates for
pediatric/adolescent weight loss surgery. Obes Silver Spring 2009;
17:901–10.

17] Treadwell JR, Sun F, Schoelles K. Systematic review and meta-
analysis of bariatric surgery for pediatric obesity. Ann Surg 2008;
248:763–76.

18] Pinhas-Hamiel O, Zeitler P. The global spread of type 2 diabetes
mellitus in children and adolescents. J Pediatr 2005;146:693–700.

19] Scott A, Toomath R, Bouchier D, et al. First national audit of the
outcomes of care in young people with diabetes in New Zealand: high
prevalence of nephropathy in Maori and Pacific Islanders. N Z Med
J 2006;119:U2015.

20] Scott A, Whitcombe S, Bouchier D, Dunn P. Diabetes in children and
young adults in Waikato Province, New Zealand: outcomes of care. N
Z Med J 2004;117:U1219.

21] Dean H. Diagnostic criteria for non-insulin dependent diabetes in
youth (NIDDM-Y). Clin Pediatr (Phila) 1998;37:67–71.

22] Inge TH, Miyano G, Bean J, et al. Reversal of type 2 diabetes mellitus
and improvements in cardiovascular risk factors after surgical weight
loss in adolescents. Pediatrics 2009;123:214–22.

23] Verhulst SL, Schrauwen N, Haentjens D, et al. Sleep-disordered

breathing in overweight and obese children and adolescents: preva-



[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

6 M. Michalsky et al. / Surgery for Obesity and Related Diseases 8 (2012) 1–7
lence, characteristics and the role of fat distribution. Arch Dis Child
2007;92:205–8.

24] Schwimmer JB, Deutsch R, Kahen T, Lavine JE, Stanley C, Behling
C. Prevalence of fatty liver in children and adolescents. Pediatrics
2006;118:1388–93.

25] Mathurin P, Gonzalez F, Kerdraon O, et al. The evolution of severe
steatosis after bariatric surgery is related to insulin resistance. Gas-
troenterology 2006;130:1617–24.

26] Kral JG, Thung SN, Biron S, et al. Effects of surgical treatment of the
metabolic syndrome on liver fibrosis and cirrhosis. Surgery 2004;135:
48–58.

27] Jamal MK, DeMaria EJ, Johnson JM, et al. Impact of major co-
morbidities on mortality and complications after gastric bypass. Surg
Obes Relat Dis 2005;1:511–6.

28] Sugerman HJ, Felton WL III, Sismanis A, et al. Gastric surgery for
pseudotumor cerebri associated with severe obesity. Ann Surg 1999;
229:634–42.

29] Chandra V, Dutta S, Albanese CT, Shepard E, Farrales-Nguyen S,
Morton J. Clinical resolution of severely symptomatic pseudotumor
cerebri after gastric bypass in an adolescent. Surg Obes Relat Dis
2007;3:198–200.

30] Sugerman HJ. Multiple benefits of bariatric surgery. Manag Care
2005;14(10 Suppl):16–21.

31] Li AM, Nelson EA, Wing YK. Obstructive sleep apnoea and obesity.
HK Med J 2004;10:144.

32] Juonala M, Raitakari M, Sav J, Raitakari OT. Obesity in youth is
not an independent predictor of carotid IMT in adulthood: the
Cardiovascular Risk in Young Finns study. Atherosclerosis 2006;
185:388 –93.

33] Buchwald H, Avidor Y, Braunwald E, et al. Bariatric surgery: a
systematic review and meta-analysis. JAMA 2004;292:1724–37.

34] Goodman E, Daniels SR, Meigs JB, Dolan LM. Instability in the
diagnosis of metabolic syndrome in adolescents. Circulation 2007;
115:2316–22.

35] Ball K, Crawford D, Kenardy J. Longitudinal relationships among
overweight, life satisfaction, and aspirations in young women. Obes
Res 2004;12:1019–30.

36] Fallon EM, Tanofsky-Kraff M, Norman AC, et al. Health-related
quality of life in overweight and nonoverweight black and white
adolescents. J Pediatr 2005;147:443–50.

37] Strauss RS, Pollack HA. Social marginalization of overweight chil-
dren. Arch Pediatr Adolesc Med 2003;157:746–52.

38] Zeller MH, Modi AC. Predictors of health-related quality of life in
obese youth. Obes Silver Spring 2006;14:122–30.

39] Zeller MH, Roehrig HR, Modi AC, Daniels SR, Inge TH. Health-
related quality of life and depressive symptoms in adolescents with
extreme obesity presenting for bariatric surgery. Pediatrics 2006;117:
1155–61.

40] Silberhumer GR, Miller K, Kriwanek S, Widhalm K, Pump A, Prager
G. Laparoscopic adjustable gastric banding in adolescents: the Aus-
trian experience. Obes Surg 2006;16:1062–7.

41] Yitzhak A, Mizrahi S, Avinoach E. Laparoscopic gastric banding in
adolescents. Obes Surg 2006;16:1318–22.

42] Loux TJ, Haricharan RN, Clements RH, et al. Health-related quality
of life before and after bariatric surgery in adolescents. J Pediatr Surg
2008;43:1275–9.

43] Britz B, Siegfried W, Ziegler A, et al. Rates of psychiatric disorders
in a clinical study group of adolescents with extreme obesity and in
obese adolescents ascertained via a population based study. Int J Obes
Relat Metab Disord 2000;24:1707–14.

44] Levine MD, Ringham RM, Kalarchian MA, Wisniewski L, Marcus
MD. Is family-based behavioral weight control appropriate for severe

pediatric obesity? Int J Eat Disord 2001;30:318–28.
45] Zeller MH, Saelens BE, Roehrig H, Kirk S, Daniels SR. Psycholog-
ical adjustment of obese youth presenting for weight management
treatment. Obes Res 2004;12:1576–86.

46] Wolfe BL, Terry ML. Expectations and outcomes with gastric bypass
surgery. Obes Surg 2006;16:1622–9.

47] Zeller MH, Modi AC, Noll JG, et al. Psychosocial functioning im-
proves following adolescent bariatric surgery. Obes Silver Spring
2009;17:985–90.

48] Adams TD, Gress RE, Smith SC, et al. Long-term mortality after
gastric bypass surgery. N Engl J Med 2007;357:753–61.

49] Gastrointestinal surgery for severe obesity: National Institutes of
Health Consensus Development Conference Statement. Am J Clin
Nutr 1992;55(2 Suppl):615S–9S.

50] Blackburn GL, Olbers T, Schneider BE, et al. Surgical Management
of Obesity and Post-Operative Care, In: Foundation CSMAD, editor.
Nutrition and Metabolism. Athens, Greece: Aristedes Daskalopoulos
Foundation; 2007.

51] Fried M, Hainer V, Basdevant A, et al. Inter-disciplinary European
guidelines on surgery of severe obesity. Int J Obes (Lond) 2007;31:
569–77.

52] Herpertz S, Kielmann R, Wolf AM, Hebebrand J, Senf W. Do
psychosocial variables predict weight loss or mental health after
obesity surgery? A systematic review. Obes Res 2004;12:1554–69.

53] Rianthavorn P, Ettenger RB. Medication non-adherence in the ado-
lescent renal transplant recipient: a clinician’s viewpoint. Pediatr
Transplant 2005;9:398–407.

54] Xanthakos SA, Inge TH. Nutritional consequences of bariatric sur-
gery. Curr Opin Clin Nutr Metab Care 2006;9:489–96.

55] Alvarez-Leite JI. Nutrient deficiencies secondary to bariatric surgery.
Curr Opin Clin Nutr Metab Care 2004;7:569–75.

56] Towbin A, Inge TH, Garcia VF, et al. Beriberi after gastric bypass
surgery in adolescence. J Pediatr 2004;145:263–7.

57] Harkness LS, Bonny AE. Calcium and vitamin D status in the ado-
lescent: key roles for bone, body weight, glucose tolerance, and
estrogen biosynthesis. J Pediatr Adolesc Gynecol 2005;18:305–11.

58] Harkness LS, Cromer BA. Vitamin D deficiency in adolescent fe-
males. J Adolesc Health 2005;37:75.

59] Roehrig HR, Stavra A, Xanthakos MD, Jenny Sweeney RN, Zeller
MH, Inge TH. Pregnancy after gastric by-pass surgery in adolescents.
Obes Surg 2007;17:873–7.

60] Maggard MA, Yermilov I, Li Z, et al. Pregnancy and fertility fol-
lowing bariatric surgery: a systematic review. JAMA 2008;300:
2286–96.

61] Caniano DA. Ethical issues in pediatric bariatric surgery. Semin
Pediatr Surg 2009;18:186–92.

62] Lawson ML, Kirk S, Mitchell T, et al. One-year outcomes of Roux-
en-Y gastric bypass for morbidly obese adolescents: a multicenter
study from the Pediatric Bariatric Study Group. J Pediatr Surg 2006;
41:137–43.

63] Sugerman HJ, Sugerman EL, DeMaria EJ, et al. Bariatric surgery for
severely obese adolescents. J Gastrointest Surg 2003;7:102–8.

64] Rand CS, Macgregor AM. Adolescents having obesity surgery: a
6-year follow-up. South Med J 1994;87:1208–13.

65] Barnett SJ, Stanley C, Hanlon M, et al. Long-term follow-up and the
role of surgery in adolescents with morbid obesity. Surg Obes Relat
Dis 2005;1:394–8.

66] Collins J, Mattar S, Qureshi F, et al. Initial outcomes of laparoscopic
Roux-en-Y gastric bypass in morbidly obese adolescents. Surg Obes
Relat Dis 2007;3:147–52.

67] Angrisani L, Favretti F, Furbetta F, et al. Obese teenagers treated by
Lap-Band System: the Italian experience. Surgery 2005;138:877–81.

68] Horgan S, Holterman MJ, Jacobsen GR, et al. Laparoscopic adjust-
able gastric banding for the treatment of adolescent morbid obesity in
the United States: a safe alternative to gastric bypass. J Pediatr Surg

2005;40:86–91.



7ASMBS Pediatric Guidelines / Surgery for Obesity and Related Diseases 8 (2012) 1–7
[69] O’Brien PE, Sawyer SM, Laurie S, et al. Laparoscopic adjustable
gastric banding in severely obese adolescents; a randomized trial.
JAMA 2010;303:519–26.

[70] Nadler EP, Reddy S, Isenalumhe A, et al. Laparoscopic adjustable
gastric banding for morbidly obese adolescents affects android fat
loss, resolution of comorbidities, and improved metabolic status.
J Am Coll Surg 2009;209:638–44.

[71] Jen HC, Rickard DG, Shew SB, et al. Trends and outcomes of
adolescent bariatric surgery in California, 2005–2007. Pediatrics 126:

e746–53.
[72] Holterman AX, Browne A, Tussing L, et al. A prospective trial for
laparoscopic adjustable gastric banding in morbidly obese adoles-
cents: an interim report of weight loss, metabolic and quality of life
outcomes. J Pediatr Surg 2010;45:74–9.

[73] Papadia FS, Adami GF, Marinari GM, Camerini G, Scopinaro N.
Bariatric surgery in adolescents: a long-term follow-up study. Surg
Obes Relat Dis 2007;3:465–8.

[74] Till H, Blüher S, Hirsch W, Kiess W. Efficacy of laparoscopic sleeve
gastrectomy (LSG) as a stand-alone technique for children with

morbid obesity. Obes Surg 2008;18:1047–9.


	ASMBS pediatric committee best practice guidelines
	Co-morbidities
	Type 2 diabetes mellitus
	Obstructive sleep apnea
	Nonalcoholic fatty liver disease and nonalcoholic steatohepatitis
	Pseudotumor cerebri
	Cardiovascular disease risks
	Predictors of metabolic syndrome
	Quality of life
	Depression
	Eating disorders

	Patient selection
	Team member qualifications
	Risks and outcomes
	Psychosocial risks
	Nutritional risks
	Pregnancy risks

	Informed consent
	Types of bariatric surgery
	Gastric bypass
	Adjustable gastric banding
	Other procedures

	Disclosures
	Acknowledgment
	References


