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Abstract Adolescents bariatric surgery (ABS) in morbid
obesity (MO), with or without comorbid conditions, is and
will be more and more indicated. Restrictive operations
have the advantage of no influence on absorption. Laparo-
scopic sleeve gastrectomy (LSG) can be an excellent
alternative. A LSG was done in a 10-year-old boy, body
mass index (BMI) 42, who has Blount’s disease (tibia vara)
with severe pain at the knee joints that made him a
wheelchair-bound person. He had a LSG and gallbladder
removal without incidents. Eight months later, he has a BMI
28 and almost all his knees pain is gone. No side effects
have been detected. A LSG may be the ideal bariatric
operation for ABS with MO.
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Abbreviations
MO morbid obesity
VBG vertical gastric gastroplasty
RYGBP Roux-en-Y gastric bypass
BPD bilio-pancreatic diversion
DS duodenal switch
LSG laparoscopic sleeve gastrectomy
ABS adolescent bariatric surgery
%EBL % excess BMI loss

Introduction

Prevalence of overweight in US children (6–11 years old) and
adolescents (12–19 years old) was 13 and 14%, respectively, in
1999 [1]. Obesity-related hospital discharges nearly doubled
(1.43 to 2.36%) in a 20-year period, whereas diabetes, obesity,
and gallbladder tripled, and sleep apnea increased fivefold.
Obesity-related annual hospital cost increased from $35 (0.35%
of total hospital cost) to $127 millions (0.43%) during the same
period. Obesity is one of the most common childhood
disorders, with 4.7 million American adolescents having a
body mass index (BMI) greater than the 95% percentile [2].

From 1996 to 2003, 566 adolescent bariatric surgery
(ABS) patients were recorded, and 2,744 is the estimate for
the USA. The procedure rate increased threefold from 2000
to 2003. Hospital charges for ABS increased substantially,
reaching $23 million. Most ABS patients were women
(78.6%), and there was no mortality [3].

A 99th percentile for the BMI in 13- to 21-year-old
corresponds generally to a BMI of 42 [2]. Pediatric obesity
is considered as >the 95th percentile for age and gender.
ABS represents 0.73% of all bariatric operations, and most
of them had a Roux-en-Y gastric bypass (RYGBP).

Allen et al. [4] studied recently the attitudes of the bariatric
surgeons towards ABS, and the vast majority (84%) are
willing to participate in a multicenter collection of outcomes
data. There is an increasing interest in developing ABS
programs, but information is still lacking about optimal patient
selection, choice of the operation, and post-op management.
Further rigorous evaluation of the outcomes is needed.

The study of Apovian et al. [5] established evidence-
based guidelines for ABS in the context of safety,
evaluation, selection, surgical treatment, and follow-up.
They estimate that 80% of children with obese parents will
also become obese. Timing of surgical management is
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controversial. The potential benefits of ABS have category
C evidence, as weight loss surgery in ABS is effective in
morbid obesity (MO) and comorbidities. Patients safety had
a category D. Eligibility has an evidence category D, as
adolescents should attain Tanner stage IV and 95% of adult
height based on estimates of bone age. BMI under 30
should not warrant intervention, BMI>40 with a serious
comorbidity and BMI>50 with a less serious comorbidity
are indications for ABS. Informed consent by patient and
family and psychological maturity are category D. RYGBP
is the preferred surgical option, and the BPD and LSG were
not even considered.

LSG is a restrictive technique that is gaining acceptance
for the treatment of MO under several indications [6]. LSG
may become the ideal operation for ABS patients [7].

Case Report

A 10-year-old boy with a BMI 42 was a wheelchair-bound
person because of severe Blount’s disease of both knee
joints (Fig. 1). His mother, also a wheelchair-bound patient,
had a DS 5 years ago. She had a BMI 65, and she has a %
excess BMIL loss (% EBL=100−[(follow-up BMI−25/
beginning BMI−25)×100]) of 79%, and she also had a hip
replacement recently. The child’s father with BMI 46 also
had the DS 3 years ago, and his % EBL is 69%.

Evaluation of ability to consent, motivation, psychological
factors (no eating disorders, mood, psychosis, substance abuse,
and family environment) was done. The child’s Blount’s disease
is bilateral, with a tibia–joint angle of 26% on the right knee and
36% on the left one (normal up to 16%). Both tibia plates were
fractured at the inner part of the epiphysis, and the pain

prevented him from unrestricted ambulation (Fig. 1). He has
asthma and several others allergies including allergy to Latex.

A LSG was done on March 2007 starting the gastric
division at the pylorus and was carried up to the His angle
using a 12 mm in diameter (34F) bougie. Thus, a 35-cm
length gastric sleeve was performed with a final volume of
less than 55 cc. OR time was 62 min. He was discharged on
the third post-op day without any complication.

Results

The child has been increasing his ability to eat a normal diet
without any vomiting, and he has grown 2 cm since surgery
8 months ago (Fig. 2). His BMI is 27 at 9 months and the %
EBL is 79%. He is ambulating with decreasing pain, and he
has been evaluated at a Shriner’s institution to have minor
surgery in both knees and later on in both tibia.

Discussion

Blount’s disease is a growth disorder of the tibia (shinbone)
that causes the lower leg to angle inward, resembling a
bowleg. It occurs in young children and adolescents. The
cause is unknown, but is thought to be caused by the effects
of extra weight on the growth plate. The inner part of the
tibia, just below the knee, fails to develop normally, causing
angulation of the bone. Blount’ s disease is progressive, and
the condition worsens. It can cause severe bowing of one or
both legs; it is associated with obesity and early walking
without any obvious genetic factor. Bowing of one or both
legs may be rapidly progressive, appears asymmetric, and

Fig. 1 Blount’s disease = tibia vara. a With inner tibia plateau fractures. b Right 26.4º and left 36.6º tibia-knee joint angles. c Pre-op BMI 41.
d Bowing of legs.
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primarily occurs just below the knee. Physical examination
shows that the lower legs angle inward. Figure 1 with the x-
rays of the knee and the lower leg confirms the diagnosis
when the tibial plateau–knee joint angle is >16°. Weight
loss for overweight children may be helpful.

Bariatric surgery is indicated in children [8] if BMI>40
with severe cocomorbidities or BMI>50 without or less
severe comorbidities [9].

Buchwald [10] operated on 15 adolescents (aged 13 to
17) starting in 1971 with the JIB (three patients) and then
seven VBG and five RYGBP in later years without mor-
tality and with a BMI reduction of 45%. He also stated
[11] that additional experience should be obtained with
extending the benefits of bariatric surgery to adolescents
under carefully defined conditions by a multidisciplinary
team with the ability to perform long-term follow-up.

Breaux [12] operated, starting on 1983, 22 severely
obese children (BMI>67 with sleep apnea and BMI<56
without it). Three were children (8, 9, and 11 years old),
and 19 were adolescents and five had VBG (one converted
to RYGBP), 14 RYGBP and four BPD. Mean %EWL was
59%. He abandoned the VBG because of poorer weight
loss results than the other operations.

Capella [13] treated 19 adolescent (aged 13–17) with
RYGBP with and average BMI of 49 that dropped to BMI
28 at 5.5 years follow-up. There was no morbi-mortality,
and only one patient failed to loose weight.

Wittgrove et al. [14] contends that the age limit of 13 years
for adolescent girls and 15 years for boys is arbitrary,
discriminatory against boys, and without established basis.
There is no actual evidence to support that ABS, at any
given age, followed by good balanced nutrition should lead
to impaired growth or early osteoporosis.

Cohen et al. [15] performed 42 (35 of them men) RYGBP
in adolescents (aged 13–18), mean BMI 45, representing a
2.7% of all of his MO patients, and the final BMI was 25.
Collins et al. [16] in Pittsburgh did 11 RYGBP without
mortality, mean age 16, and mean BMI 50. The %EWL at
12 months was 72.9%, the overall %EWL was 60.8%, and
70% of the comorbidities resolved. Nine patients improved
in self-esteem, social acceptance, and productivity in school
or at the workplace.

Morton and Albanese [17] reviewed 188 adolescents
with RYGBP in different University hospitals without
morbi-mortality. Varela et al. [18] reports also 309 cases
at University hospitals with 69% RYGBP and no mortality.

Chandra et al. [19] had an 18-year-old girl with a
pseudotumor cerebri and resolved all symptoms with a
RYGBP. Courcoullas et al. [20] operated 25 adolescents
with 19 RYGBP and six VBG with mean BMI 52 and a
48 %EWL.

Lap-band surgery has been also used in adolescents:
Silberhumer et al. [21] in Austria treated 50 adolescents
(aged 9 to 17), and the BMI dropped from 45 to 32 and the
%EWL was 61%. Fielding et al. [22] reported 42 adoles-
cents, and the mean BMI dropped from 42 to less than 30
and %EWL was 70%. Avinoach et al. [23] reports 116
patients, BMI 43, mean age 16 (9–18), and at 3–6 years, the
mean BMI was 29, and none suffered metabolic or
nutritional disorders.

Papadia et al. [24] reported 68 adolescents with BPD and
no operative mortality. Mean pre-op BMI 46, %EWL was
78%, all diabetes and dyslipemia were cured, and 27 out of
33 hypertensive patients were also cured; 20% required
reoperation, including seven revisions and 11 for malnutri-
tion. Long-term mortality rate was 4%, and 28 women
delivered healthy babies, and three women had complicated
pregnancies.

In adults, the DS has proved to be a more effective
operation than the RYGBP [25, 26], but it should only be
used in ABS with a BMI>50.

LSG (the restrictive part of the DS) has demonstrated
better results than the gastric balloon and the lap-band
[27, 28]. Decrease in ghrelin production may be a very
important factor in the LSG good results [29, 30]. LSG has
very little side effects, and few cases of GERD have been
seen or reported. The major complication is an early post-op

Fig. 2 a Sleeve gastrectomy with a very narrow lumen. b BMI 42 at
surgery and 27 at 9 months post-op
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esophageal–gastric junction leak that may involve long-term
morbidity and the need of stents [31] or RNY reconstruction
[32].

LSG may be the ideal operation for children and
adolescents, as it does not involve malabsorptive accompa-
nying side effects, allowing the young patient to change
eating or life style habits with time, and it does not impair
any type of possible revision surgery. If weight loss fails,
then re-sleeve [33] or conversion to a LDS can be easily
added. Leon et al. [7] has reported the only LSG in ABS
with very good early weight loss results.

References

1. Wang G, Dietz W. Economic burden of obesity in youths aged 6
to 17. Pediatrics May 2002;109:81–9.

2. Tsai WS, Inge TH, Burd RS. Bariatric surgery trends in
adolescents. Arch Pediatr Adolesc Med 2007;161:217–21.

3. Inge TH, Lawson L. 2004 ASBS consensus conference. Treatment
considerations for severe adolescent obesity. Surg Obes Relat Dis
2005;1:133–9.

4. Allen SR, Lawson L, Garcia V, et al. Attitudes of bariatric
surgeons concerning adolescent bariatric surgery (ABS). Obes
Surg 2005;15:1192–5.

5. Apovian C, Baker C, Ludwig D, et al. Best practice guidelines in
pediatric/adolescent weight loss surgery. Obes Res 2005;13(2):
274–82.

6. Baltasar A, Serra C, Pérez N et al. Laparoscopic sleeve gastrec-
tomy. A multi-purpose bariatric operation. Obes Surg 2005;15:
1124–8.

7. Leon KM, McDermott JW, Salcedo IM, et al. Obesity surgery
in a 12 year-old—an Ecuatorian experience. Obes Surg 2007;
1:258–9.

8. Inge TH, Krebs NC, Garcia V, et al. Bariatric surgery for the
overweight adolescents: consensus and recommendations.
Pediatrics 2004;114:217–23.

9. Rodgers BM. American Pediatric Surgical Association. Bariatric
surgery for adolescents: a review from the American Pediatric
Association. Pediatrics 2004;113:255–6.

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

11. Buchwald H. Consensus conference statement. Bariatric surgery
for morbid obesity: health implications for patients, health
professionals, and third party payers. Surg Obes Relat Dis
2005;1:371–81.

12. Breaux CW. Obesity surgery in children. Obes Surg 5:279–84.
13. Capella JF, Capella RF. Bariatric surgery in adolescence: is this

the best age to operate? Obes Surg 2003;13:826–32.
14. Wittgrove AC, Buchwald H, Sugerman H. American Society for

Bariatric Surgery for the severely obese adolescents: further
insight from the American Bariatric Society. Pediatrics 2004;
114:252–4.

15. Cohen R, Pinheiro JS, Correa JL. Bariatric surgery in adolescents
is safe and effective. Surg Obes Relat Dis 2006;2:289.

16. Collins J, Mattar S, Qureschi F, et al. Initial outcomes of
laparoscopic RYGBP in morbidly obese adolescents. Surg Obes
Relat Dis 2007;3:147–52.

17. Morton JM, Albanese CT. National in-patient outcomes for
adolescent bariatric surgery. Surg Obes Relat Dis 2005;1:258.

18. Varela E, Hinojosa M, Nguyen N. Bariatric surgery in
adolescents: analysis of 309 cases. Surg Obes Relat Dis
2007;3:277.

19. Chandra V, Dutta S, Albanese C, et al. Clinical resolution of
severe symptomatic pseudotumor cerebri after gastric bypass in an
adolescent. Surg Obes Relat Dis 2007;3:198–200.

20. Courcoullas A, Eagleton J, Udekwu AO, et al. Bariatric surgery in
adolescents: an historical case series. Surg Obes Relat Dis
2005;1:299.

21. Silberhumer GR, Miller K, Krivanek S, et al. Laparoscopic
adjustable gastric banding in adolescents: the Austrian experience.
Obes Surg 2006;16:1062–7.

22. Fielding GA, Duncombe JE. Laparoscopic adjustable gastric
banding in severe obese adolescents. Surg Obes Relat Dis 2005;1:
399–407.

23. Aninoach E, Lansberg L, Mizrahi S. Gastric banding for the
morbidly obese adolescents. Surg Obes Relat Dis 2006;
2:310.

24. Papadia FS, Adami GF, Marinari, et al. Bariatric surgery in
adolescent: a long-term follow-up study. Surg Obes Relat Dis
2007;3:465–8.

25. Pachand V, DaVee R, Alverdy J. Duodenal switch provides
superior weight loss in super-obese (BMI>50 kg/m2) compared
with gastric bypass. Ann Surg 2006;244:611–9.

26. Strain GW, Gagner M, Inabnet WB, et al. Comparison of effects
of gastric bypass and biliopancreatic diversion with duodenal
switch on weight loss and body composition 1–2 years after
surgery. Surg Obes Relat Dis 2007;3:31–6.

27. Milone L, Strong V, Gagner M. Laparoscopic sleeve gastrectomy
is superior to endoscopic intragastric balloon as a first stage
procedure for the super-obese patient (BMI>50). Obes Surg
2005;15:612–7.

28. Himpens J, Dapri G, Cadiere GB. A prospective randomized
study between laparoscopic gastric banding and laparoscopic
isolated sleeve gastrectomy: results after 1 and 3 years. Obes Surg
2006;16:1450–6.

29. Langer FB, Reza MA, Bohdjalian A, et al. Sleeve gastrectomy
and gastric banding: effects on plasma ghrelin levels. Obes Surg
15;1024–9.

30. Fruhbeck G, Diez-Caballero A, Gil MJ, et al. The decrease in
plasma Ghrelin concentrations following bariatric surgery depends
on the functional integrity of the fundus. Obes Surg 2004;14:
606–12.

31. Serra C, Baltasar A, Andreo L, et al. Treatment of gastric leaks
with coated self-expanding stents after sleeve gastrectomy. Obes
Surg 17;866–72.

32. Baltasar A, Bou R, Bengochea M, et al. Use of a Roux limb to
correct esophagogastric junction fistulas after sleeve gastrectomy.
Obes Surg 2007;17:1408–10.

33. Baltasar A, Serra C, Pérez N, et al. Re-sleeve gastrectomy. Obes
Surg 2006;16:1535–8.

OBES SURG


	Sleeve Gastrectomy in a 10-year-old Child
	Abstract
	Introduction
	Case Report
	Results
	Discussion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for journal articles and eBooks for online presentation. Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


