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Abstract

Ten-year outcomes are now available for adolescents who underwent bariatric surgery in a prospective multicentre cohort of 161
gastric bypass and 99 sleeve gastrectomy patients operated at a mean age of 17, with 83 per cent of ten-year visits completed.
Body mass index fell by 20.6 and 19.2 per cent respectively, and modelled remission at ten years was 55 per cent for type 2
diabetes, 57 per cent for hypertension and 54 per cent for dyslipidaemia. The diabetes figure exceeds what has been reported in
adults at comparable follow-up. The obligations are equally durable. At three years, 57 per cent of the same cohort had low
ferritin, 35 per cent low vitamin B12 and 16 per cent low vitamin A, and intra-abdominal reoperation over five years was more
frequent in adolescents than adults. This review sets out the published outcomes and the arguments made about consent, without
offering a view on whether any individual should undergo surgery.
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Introduction

Severe obesity in adolescence carries substantial current and
future morbidity, and non-surgical management achieves modest
and often temporary weight reduction in this group [1,2,3].
Metabolic and bariatric surgery has been performed in
adolescents for two decades, and guidance in several countries
now supports it in defined circumstances [4,5,33]. National use
in paediatric patients has been described in trend analyses [32],
and the case for surgery in this age group has been argued and
contested in review [25,31].

Objection to it has centred less on whether it works than on
who is agreeing to it. The patient is a minor, the decision is
irreversible, the obligations it creates last decades, and
adolescence is the period in which engagement with health
services is least reliable [6,7,8].

Ten-year outcome data are now available from the largest
prospective cohort. This review sets out what those data show,
what obligations accompany the benefit, and how the consent
question has been argued. It offers no view on whether any

individual patient should have surgery, which is a matter for that
patient, their family and their clinical team.

Material and Methods

Search strategy: PubMed and the archives of the major
surgical, paediatric, endocrinology and clinical ethics journals
were searched for studies of bariatric surgery in adolescents.
Search terms combined adolescent and paediatric bariatric or
metabolic surgery with long-term outcomes, nutritional
deficiency, reoperation and consent. Reference lists of the
ten-year cohort report [9] and current guidance [4] were screened

by hand for primary sources.

Eligibility: Studies were included if they reported clinical
outcomes in adolescents undergoing these procedures, compared
adolescents with adults, or set out ethical arguments about
consent in this population. Ethical positions are reported as
arguments made in the literature and are identified as such.

Data extraction and handling: Design, cohort, procedure,
follow-up duration and the reported outcome were extracted as
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published. Follow-up completeness is stated alongside every
long-term estimate, since attrition is the principal threat to these
figures. This review reports published outcomes and published
arguments. It does not recommend or advise against surgery for
any individual, and it gives no guidance on patient selection,
nutritional management or supplementation, which are matters
for the treating team. No pooling or re-analysis was performed.
Figures 1 to 6 and Tables 1 to 3 reproduce published values only.
This is a narrative synthesis and was not registered as a
systematic review.

Results

The cohort: A prospective multicentre observational study
enrolled adolescents aged 19 or under, of whom 161 underwent
gastric bypass and 99 sleeve gastrectomy, at a mean age of 17
years. Eighty-three per cent of those eligible completed ten-year
follow-up [9,10]. At ten years, body mass index had fallen by
20.6 per cent after gastric bypass and 19.2 per cent after sleeve
gastrectomy (Figure 1) [9,11].

BODY MASS INDEX REDUCTION AT TEN YEARS

20.6%
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(n=161) (n=99)

Figure 1: Body mass index reduction at ten years, by procedure
[9,11]

Comorbidity remission: Modelled remission rates at ten
years were 55 per cent for type 2 diabetes (95% CI 35 to 75), 57
per cent for hypertension (39 to 75) and 54 per cent for
dyslipidaemia (42 to 66) (Figure 2) [9]. At three years the same
cohort had shown remission of type 2 diabetes in 95 per cent (85
to 100), with no new cases among those without the condition at
baseline, and remission of prediabetes in 76 per cent of 19
participants [11,12].

Table 1: Adolescents compared with adults, as reported by the
original investigators

Table 2: Three-year outcomes in the same cohort [11,15,16]

MODELLED REMISSION AT TEN YEARS, WITH CONFIDENCE INTERVALS
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Figure 2: Modelled remission at ten years with confidence
intervals [9]

The comparison with adults: The investigators noted that
type 2 diabetes remission at ten years exceeded the 18 and 12 per
cent reported in adults at seven and twelve years respectively in
(Figure 3) [9,13]. A
single-institution retrospective comparison of 76 adolescents and

a multicentre randomised trial
74 adults reported greater reduction in body mass index and
weight in adolescents at all time points, and greater resolution of
type 2 diabetes and hypertension at four years [14,30].
Cardiovascular risk factors after surgery in this cohort improved
substantially [26], and a Swedish nationwide prospective study
reported five-year outcomes independently [23].

TYPE 2 DIABETES REMISSION, ADOLESCENTS AGAINST ADULTS
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Figure 3: Type 2 diabetes remission in adolescents against
reported adult figures [9,13]

Nutritional consequences: Three years after surgery, 57 per
cent of the cohort had low ferritin, 35 per cent low vitamin B12
and 16 per cent low vitamin A (Figure 4) [15,16]. Without
supplementation, deficiency of these nutrients is associated with
peripheral neuropathy, weakness, menstrual disturbance and
reduced bone density, and the concern is described as amplified
in a still-developing adolescent [15,17,29]. Nutritional risks in
this cohort have been characterised in a dedicated analysis [29],
and adherence to supplementation after surgery is itself low [20].

Table 3: Considerations described in the published discussion of
this question
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NUTRITIONAL DEFICIENCY AT THREE YEARS
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Figure 4: Nutritional deficiency at three years [15,16]

Reoperation: Reoperation for any reason was approximately
13 per cent by three years, and intra-abdominal reoperation over
five years was more frequent in adolescents than adults, at 20
against 16 per cent (Figure 5) [16,18]. A comparison of the
adolescent cohort with adults who had been obese as adolescents
but underwent surgery later reported similar weight loss overall,
with greater variability in maintenance and more abdominal
reoperations and nutritional deficiencies in the adolescent group
[15,19].
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Figure 5: Intra-abdominal reoperation over five years [16,18]

Outcome Adolescents Adults

Weight loss at five Similar and durable Similar and durable [19]

years
Type 2 diabetes 55% at 10 years 18% at 7, 12% at 12 years
remission [9,13]

Intra-abdominal
reoperation

20% at 5 years 16% at 5 years [18]

Nutritional deficiency | More frequent Less frequent [15,19]

Variability in Greater

maintenance

Less [19]

Follow-up as the limiting factor: Adolescents are described
as having lower rates of attendance for medical follow-up than
adults, which matters because the nutritional consequences of
these  procedures require indefinite monitoring and
supplementation [15,20]. The period after surgery coincides with
the transition from paediatric to adult services, itself associated
with disengagement [8,21]. Mental health and eating pattern
outcomes have been followed to five years, and psychological

vulnerability in this population predates surgery [27,28].

What the consent discussion has to cover: Commentary on
this literature emphasises that the decision extends across three
distinct domains: benefits that are durable, obligations that are
equally durable, and a timing question, since the decision is
taken in adolescence but experienced across subsequent decades
(Figure 6) [6,7,22]. Authors have argued that separating surgical
and medical pathways into parallel systems is unhelpful and that
decisions should be made by a multidisciplinary team

considering all available therapies together [17,23].

WHAT THE DECISION EXTENDS ACROSS

Benefits

durable weight reduction and comorbidity remission

Obligations

lifelong supplementation and nutritional monitoring

Timing

taken in adolescence, experienced across decades

Figure 6: Domains the decision extends across, as set out in
commentary [6,7,22]

Reported at three years Value

Type 2 diabetes remission 95% (95% CI 85 to 100)

Prediabetes remission 76% of 19 participants

Low ferritin 57%

Low vitamin B12 35%

Reoperation for any reason About 13%

Consideration As set out in the literature

Benefit magnitude Greater than expected in similar adults [9]

Durability Sustained at ten years for most [9]

Nutritional obligation Indefinite, and adherence is lower in this group

[15,20]

Reoperation risk Higher than in adults over five years [18]

Alternatives Should be weighed together, not in parallel silos

[17,23]

Discussion

The outcome evidence is stronger than the debate around it
often assumes. At ten years, body mass index remained around
20 per cent below baseline and more than half of those with type
2 diabetes, hypertension or dyslipidaemia were in remission,
with 83 per cent follow-up completeness in a cohort operated at
a mean age of 17 [9]. The comparison the investigators drew
with adult remission rates points the same way, though it sets
separate studies alongside one another rather than comparing
within a trial [9,13].

The obligations are the part that the outcome figures do not
convey. Fifty-seven per cent of the cohort had low ferritin at
three years, and deficiency in this population is not a transient
postoperative phenomenon but a permanent feature of altered
absorption requiring lifelong supplementation and monitoring

3
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[15,17]. Reoperation was more frequent than in adults over the
same period [18].

Those two facts are what make the consent question
genuinely difficult rather than merely procedural. The benefit
accrues over decades and so does the requirement, and the
requirement falls on a person whose engagement with health
services is, developmentally and empirically, least reliable
during exactly the years that follow [8,20,21]. This is the same
disengagement documented in the transition from paediatric to
adult services, arriving here attached to a nutritional dependency
rather than to a prescription.

Commentary in this literature has argued for a specific
structural change rather than a restriction: that surgical and
medical management should not be delivered as parallel silos,
and that decisions should be made by a multidisciplinary team
weighing all available therapies on their merits [17,23]. That
argument has gained force as pharmacological options for
adolescents have expanded, since a decision made when surgery
was the only effective option is a different decision from one
made now [3,24]. Randomised evidence for pharmacotherapy in
adolescents now exists [24], and comparative effectiveness
between procedures has been examined in large registry data
[30]. Long-term mortality benefit in adults provides the
background against which these decisions are framed [34].

A note on what this review deliberately does not do. It
reports outcomes and reproduces arguments. Whether a
particular young person should undergo surgery depends on their
circumstances, their comorbidity, the alternatives realistically
available to them, and their own and their family's understanding
of what follows, none of which a review can assess. The
literature is clear that this belongs to a multidisciplinary
discussion with the patient and family, and this article takes no
position within it [4,17,23].

2. Kelly AS, Barlow SE, Rao G, Inge TH, Hayman LL,
Steinberger J, et al. "Severe obesity in children and
adolescents: identification, associated health risks, and
treatment approaches". Circulation 128(2013):1689-1712.

3. Hampl SE, Hassink SG, Skinner AC, Armstrong SC, Barlow
SE, Bolling CF, et al. "Clinical practice guideline for the
evaluation and treatment of children and adolescents with
obesity". Pediatrics 151(2023):e2022060640.

4. Pratt JSA, Browne A, Browne NT, Bruzoni M, Cohen M,
Desai A, et al. "ASMBS pediatric metabolic and bariatric
surgery guidelines, 2018". Surg Obes Relat Dis
14(2018):882-901.

6. Caniano DA. "Ethical issues in pediatric bariatric surgery".
Semin Pediatr Surg 18(2009):186-192.

Study limitations

The limitations belong to the underlying literature. The
principal cohort is prospective but observational, with no
randomised comparison against non-surgical management, so
selection differences between those who did and did not undergo
surgery cannot be excluded [9,10]. Follow-up at ten years was 83
per cent, which is high for this population but leaves outcomes in
the remainder unknown and plausibly different [9]. Comparisons
with adults set separate cohorts alongside one another rather than
randomising, and the adult figures come from a differently
designed trial [9,13]. The single-institution comparison involves
76 adolescents and 74 adults and is retrospective [14].
Nutritional data are reported at three years, and longer-term
deficiency rates in this cohort are less completely described
[15,16]. Randomised evidence in younger adolescents is awaited
rather than available [3,24]. Procedures and perioperative care
have changed over the period these cohorts span [18,19]. And
the ethical arguments summarised here are positions taken in
commentary rather than empirical findings, and are reported as
such [6,7,22].

Conclusion

Ten-year data show durable benefit after bariatric surgery
performed in adolescence: body mass index around 20 per cent
below baseline and remission of type 2 diabetes, hypertension
and dyslipidaemia in more than half, with diabetes remission
exceeding figures reported in adults at comparable follow-up.
The same cohort shows the other side of the ledger, with 57 per
cent having low ferritin at three years and intra-abdominal
reoperation more frequent than in adults. What makes consent
here substantively rather than procedurally difficult is that both
the benefit and the obligation extend across decades, and the
obligation falls during the years when engagement with services
is least reliable. The published argument is for multidisciplinary
decisions weighing all available therapies together rather than
for restriction, and that argument has strengthened as the
alternatives have multiplied.

Acknowledgements

The authors thank the investigators who maintained ten-year
follow-up in a population known to disengage from services, and
the young participants and families who continued to attend
across a decade.

Funding

No dedicated funding from public, commercial or charitable
sources supported the preparation of this review.

Conflict of Interest

The authors declare no competing interests.



DOI: 10.5281/zenodo.22261625

Kuhnert S et al., (2026) 6: 001-006

Ethics Statement

This article reviews previously published studies only. No

new patient data were collected and no participants were

recruited, so ethical approval was not required.

References

1.

Skinner AC, Perrin EM, Moss LA, Skelton JA.
"Cardiometabolic risks and severity of obesity in children
and young adults". N Engl J Med 373(2015):1307-1317.

5. Armstrong SC, Bolling CF, Michalsky MP, Reichard KW.

©

10.

11.

12.

13.

14.

15.

16.

17.

"Pediatric metabolic and bariatric surgery:
barriers, and best practices".
144(2019):e20193223.

Hofmann B. "Bariatric surgery for obese children and
adolescents: a review of the moral challenges". BMC Med
Ethics 14(2013):18.

Peters A, Laffel L. "Diabetes care for emerging adults:
recommendations for transition from pediatric to adult
diabetes care systems". Diabetes Care 34(2011):2477-2485.

evidence,
Pediatrics

. Ryder JR, Xu P, Inge TH, Xie C, Jenkins TM, Hur C, et al.

"Ten-year outcomes after bariatric surgery in adolescents".
N Engl J Med 391(2024):1656-1658.

Inge TH, Zeller MH, Jenkins TM, Helmrath M, Brandt ML,

Michalsky MP, et al. "Perioperative outcomes of
adolescents undergoing bariatric surgery: the
Teen-Longitudinal ~Assessment of Bariatric Surgery

(Teen-LABS) study". JAMA Pediatr 168(2014):47-53.

Inge TH, Courcoulas AP, Jenkins TM, Michalsky MP,
Helmrath MA, Brandt ML, et al. "Weight loss and health
status 3 years after bariatric surgery in adolescents". N Engl
J Med 374(2016):113-123.

Adolescent bariatric surgery chapter authors. "Adolescent
bariatric ~ surgery". Endotext, MDText.com, South
Dartmouth (2025).

Courcoulas AP, Patti ME, Hu B, Arterburn DE, Simonson
DC, Gourash WF, et al. "Long-term outcomes of medical
management vs bariatric surgery in type 2 diabetes". JAMA
331(2024):654-664.

Comparative outcomes authors. "Comparison of short and
long-term outcomes of metabolic and bariatric surgery in
adolescents and adults". Front Endocrinol 11(2020):157.

Park J, Nguyen NT. "Adolescent metabolic and bariatric
surgery: what does the data show?". Ann Laparosc Endosc
Surg 7(2022):33.

Current issues authors. "Current issues in bariatric surgery
for adolescents with severe obesity: durability,
complications, and timing of intervention". J Obes Metab
Syndr 29(2020):4-11.

Long-term outcomes review authors. "Long-term outcomes
following adolescent metabolic and bariatric surgery". J
Clin Endocrinol Metab 108(2023):2184-2192.

18.

19.

20.

21.

22.

23.

24

25.

26.

27.

28.

29.

30.

31.

Inge TH, Courcoulas AP, Jenkins TM, Michalsky MP,
Brandt ML, Xanthakos SA, et al. "Five-year outcomes of
gastric bypass in adolescents as compared with adults". N
Engl J Med 380(2019):2136-2145.

Xanthakos SA, Jenkins TM, Kleiner DE, Boyce TW,
Mourya R, Karns R, et al. "High prevalence of nonalcoholic
fatty liver disease in adolescents undergoing bariatric
surgery". Gastroenterology 149(2015):623-634.

Modi AC, Zeller MH, Xanthakos SA, Jenkins TM, Inge TH.
"Adherence to vitamin supplementation following
adolescent bariatric surgery". Obesity 21(2013):E190-E195.

Pyatak EA, Sequeira PA, Whittemore R, Vigen CP, Peters
AL, Weigensberg MJ. "Challenges contributing to disrupted
transition from paediatric to adult diabetes care in young
adults with type 1  diabetes". Diabet Med
31(2014):1615-1624.

Vuong L, Chang SH, Wan F, Wu N, Eagon JC, Eckhouse
SR, et al. "Ethical considerations in adolescent metabolic
and bariatric surgery". Surg Obes Relat Dis 18(2022):1-8.

Olbers T, Beamish AJ, Gronowitz E, Flodmark CE,
Dahlgren J, Bruze G, et al. "Laparoscopic Roux-en-Y
gastric bypass in adolescents with severe obesity (AMOS): a
prospective, 5-year, Swedish nationwide study". Lancet
Diabetes Endocrinol 5(2017):174-183.

. Weghuber D, Barrett T, Barrientos-Perez M, Gies I, Hesse D,
Jeppesen OK, et al. "Once-weekly semaglutide in
adolescents  with  obesity". N Engl J Med

387(2022):2245-2257.

Beamish AJ, Olbers T. "Bariatric and metabolic surgery in
adolescents: a path to decrease obesity-related comorbidities
and mortality". Br J Surg 105(2018):1244-1246.

Michalsky MP, Inge TH, Jenkins TM, Xie C, Courcoulas A,
Helmrath M, et al. "Cardiovascular risk factors after
adolescent bariatric surgery". Pediatrics
141(2018):20172485.

Zeller MH, Reiter-Purtill J, Jenkins TM, Ratcliff MB.
"Adolescent suicidal behavior across the excess weight
status spectrum". Obesity 21(2013):1039-1045.

Jarvholm K, Bruze G, Peltonen M, Olbers T, Marcus C,
Sjogren L, et al. "5-year mental health and eating pattern
outcomes following bariatric surgery in adolescents: a
prospective cohort study". Lancet Child Adolesc Health
4(2020):210-219.

Xanthakos SA, Khoury JC, Inge TH, Jenkins TM, Modi AC,
Michalsky MP, et al. "Nutritional risks in adolescents after
bariatric ~ surgery". Clin  Gastroenterol ~ Hepatol
18(2020):1070-1081.

Inge TH, Coley RY, Bazzano LA, Xanthakos SA, McTigue
K, Arterburn D, et al. "Comparative effectiveness of
bariatric procedures among adolescents: the PCORnet
bariatric study". Surg Obes Relat Dis 14(2018):1374-1386.

Beamish AJ, Reinehr T. "Should bariatric surgery be
performed in  adolescents?”.  Eur J  Endocring



DOI: 10.5281/zenodo.22261625 Kuhnert S et al., (2026) 6: 001-006

176(2017):D1-D15.

32. Griggs CL, Perez NP, Goldstone RN, Kelleher CM, Chang
DC, Stanford FC, et al. "National trends in the use of
metabolic and bariatric surgery among pediatric patients
with severe obesity". JAMA Pediatr 172(2018):1191-1192.

33. Bolling CF, Armstrong SC, Reichard KW, Michalsky MP.
"Metabolic and bariatric surgery for pediatric patients with
severe obesity". Pediatrics 144(2019):e20193224.

34. Sjostrom L, Narbro K, Sjostrom CD, Karason K, Larsson B,
Wedel H, et al. "Effects of bariatric surgery on mortality in
Swedish obese subjects". N Engl J Med 357(2007):741-752.

Citation: Kuhnert S, Stoica I, Camilleri J. "Bariatric Surgery
in Adolescents: Long-Term Outcomes and the Consent
Conversation". DOI: 10.5281/zenodo.22261625




