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Abstract
The prevalence of morbid obesity among adolescents
has being on the increased in the recent decades specifically in developed countries around the world. In Europe, Spain has the highest prevalence of obese adolescents
with more than 18% of the population of children and
adolescents. There is evidence that the only effective and
permanent treatment for morbid obesity and the comorbidities is surgical treatment, however there exists many
controversies about which treatment is the best for obese
adolescents. We report a case of a 12 year old patient with
super obesity (58.5 kg/m2 of BMI) and metabolic syndrome who underwent LOAGB/BAGUA and monitored during the last 5 year. The patient after five years follow-up
maintains a 22.4 kg/m2 of BMI. We consider that LOAGB/BAGUA could be an effective and safe procedure as
a treatment of obesity and comorbidities as well, for adolescent patients.
(Nutr Hosp. 2015;31:2327-2332)
DOI:10.3305/nh.2015.31.5.8884
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ADOLESCENTE DE 12 AÑOS PORTADOR DE
OBESIDAD SUPER-MÓRBIDA, TRATADO
MEDIANTE BYPASS GÁSTRICO DE UNA
ANASTOMOSIS (BAGUA) Y MONOTORIZADO
DURANTE CINCO AÑOS: CASO CLÍNICO
Resumen
La prevalencia de la obesidad mórbida en adolescentes se ha incrementado en las ultimas décadas alrededor
del mundo y países desarrollados. En Europa, España
ocupa el primer lugar de obesidad en adolescentes, con
más de un 18% de la población infantil y juvenil. Existe
evidencia de que el único tratamiento efectivo y permanente para la resolución de la obesidad y sus comorbilidades es el tratamiento quirúrgico, aunque existen controversias sobre cual seria el procedimiento optimo para
los adolescentes. Reportamos el caso de un paciente de 12
años de edad con superobesidad y sindrome metabólico
(IMC de 58.5 kg/m2) que se sometió a bypass gástrico tipo
BAGUA y que se ha sido monitorizando durante los últimos 5 años, presentando un IMC actual de 22.4 kg/m2.
Consideramos que el método BAGUA se puede ofrecer
como un procedimiento seguro y efectivo para la resolución de la obesidad y sus comorbilidades, incluso en la
adolescencia.
(Nutr Hosp. 2015;31:2327-2332)
DOI:10.3305/nh.2015.31.5.8884
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Introduction
The prevalence of morbid obesity among adolescents continues to increase around the world (1,2).
The World Health Organization (WHO), reported in
1998 that obesity was increasing in adults and in children populations also, becoming a pandemia. In the
United States from 1998 to 2012, obesity in children
between 6 and 11 years of age increased from 7% to
18% and adolescents between 12 and 19 years of age
from 5% to 21% (3,4).
In Spain, overweight children has the highest prevalence in Europe. Recent data obtained from the
Spanish Growth Study in 2008 showed an increase of
10% in the rate of overweight in children, adolescents
and young adults between 4 and 24 years of age in
the last 20 years, an actual estimate is 20% in boys
and male adolescents and 15% in female adolescents
with overweight and obesity, using the Cole criteria in
2000 (5).
There is evidence that suggests that without proper treatment the obese children will continue to suffer from obesity when they become adults and the
overweight adolescents have a probability of 70% of
developing obesity in the future (6,7). Adolescents represent less than 1% of the patients who undergo bariatric
procedures (8). Adults, as well as children and adolescents with morbid obesity develop metabolic syndrome associated with some of the common comorbidities
such as diabetes mellitus type II, hypertension, SAOS,
dyslipidemia and others cardiovascular risk factors
(9,10,11)
.
There is few scientific data available in adolescent
population. The classical treatment for obese adolescent patients is medical, diet supervision, physical activity and parmacological intervention (12). However, the
diet control and medical treatment have shown limited
results (13). There is evidence that bariatric surgery is
an effective and reliable method for permanent weight
loss and obesity treatment available at this time.
Despite the debates about which is the best treatment
in adolescent patients and the age limits to perform this
surgical bariatric procedure (1), at this moment it is recommended in patients above 40kg/m2 of BMI with
comorbidities such as hypertension, insuline resistance, etc. Also in 35kg/m2 with severe comorbidities as
diabetes type II, sleep apnea syndrome, and moderate
to severe CPAP.
In the literature the most common bariatric surgical
procedures done for adolescent patients are adjustable lap-band and roux en Y gastric bypass, however
sleeve gastrectomy has become more popular in recent
years but there is no evidence in long term follow up
for this procedure (17,18). LOAGB/BAGUA is the result
of a modification of the mini gastric bypass (19), and
is demostrated to be a safe, effective and long-lasting
procedure for weight loss and the elimination of the
comorbidities in the adult life (14,20). In our experience
with child-adolescent patients, this procedure showed
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be an effective method for obesity management and
especially whit comorbidities such as diabetes mellitus
type II (14,21).
Case report
We select a case of a patient with 12 years old male,
extracted of a total of 28 (1.12%) child-adolescent (1218 years old) of our database of the last 2500 patients
underwent to LOAGB/BAGUA, during the period between 2002 to 2014.
The patient was 146 kg weight, 157 cm height, a
BMI of 58.5 Kg/m2 and 85 kg above of the ideal weight when was studied, and after included an monitored
in the database of European Accreditation Council-Bariatric Surgery (EAC-BS) (22).
Despite being an adolescent the patient suffered
from a metabolic syndrome with central obesity, high
blood pressure, insulin resistance, artropathy, hypertrigliceridemia, hiatal hernia and severe hepatic steatosis.
The patient underwent various different medical
treatments and diet modification without success.
Then, the LOAGB/BAGUA procedure was proposed
to the family and patient, who accepted and signed the
consent form for the bariatric procedure.
He underwent the regular pre operative protocol
which included blood tests, radiologic, ultrasonografic,
electrocardiogram, acid-barium swallow, ureasa test,
breath test and spirometry. Later the patient underwent
pre operative respiratory therapy, physical activity and
early deambulation and diet protocol specifically designed for the patient, with the goal to reduce 20% of
the excess body weight before surgery to diminish the
cardiovascular risk during and after surgery (23).
Technique description
We used 6 trocars for the procedure, one of 10 mm
for the camera port, 2 of 12 mm for the stapler devices,
and 3 trocars of 5 mm for hepatic retractor and intestinal segment control. An auxiliar robotic arm device
was connected to the optic system (Lap Man, Medsys,
Belgium) to maintain the camera work independently.
(Figure 1).
The first step of the procedure was to identify the
Treitz ligament, then we measured the totally length
intestinal in order to choose the bypass loop. Then we
worked in the stomach, releasing the Hiz angle with a
section of the phreno esophagic ligament to visualize
both pillars and to reduce the hiatal hernia.
We sectioned with ultrasonic scissors (Autosonix,
Covidien, USA) the short blood vessels of the lesser
curvature of the stomach at the level of the incisura
angularis, and opened the cavity of the posterior face
of the stomach. After, the stomach was stapled horizontal with a EndoGIA Roticulator tri-staple 45 mm,
3.5mm (Covidien, USA). An orogastric 36 french tube
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Fig. 2.

Fig. 1.

was passed for the gastric pouch calibration. The posterior face of the stomach was released from all the
adhesions before the vertical stappled of the stomach
to complete the gastric pouch in cefalic direction at the
esophagogastric junction. This allowed to have a large,
stretched and well vascularized gastric pouch.
The intestine was measured from the Treitz ligament to the cecal ileum valve, and mobilized in antecolic and antegastric position to start a running suture
stomach-intestine. The biliopancreatic limb excluded
was 350 cm, and the common limb the rest of 180 cm.
The ileal loop was fixing 10 cm length to the staple
line of the gastric pouch. An enterotomy and a gastrotomy was done with ultrasonic scissors 3 to 4 mm,
introducing the 75% of the 30 mm, 3.5 mm stapler to

create an side to side ileo gastric anastomosis of 2.5
cm length. The anterior face of the anastomosis was
closed stitches by separate stitches with polisorb No.
2-0 (Covidien, USA). The bilopancreatic loop was sutured in ascending position of the stomach excluded.
Also the common loop was sutured to maintain an
antireflux mechanism and releasing the tension from
the anastomosis, pneumatic test was performed in the
anastomosis (Figure 2).
Immediately postoperative stage
The patient had a liquid diet in the first week, then
progressed to a blended semi-liquid diet in the second
week. In the following three weeks, he consumed a
semi-solid diet and at the sixth week started with a
diet consisting of solids, all under careful surveillence

Table I
Inicial

6 months

12 months

18 months

24 months

5 years

Weight

146 kg

72 kg

69 kg

69 kg

68 kg

65 kg

Height

157 cm

160 cm

162 cm

163 cm

165 cm

170 cm

61 kg

62.6 kg

63.3 kg

63.6 kg

64.5 kg

67 kg

Ideal weight
% Excess Weight Loss

%EWL 0

%EWL 89.1

%EWL 93.1

%EWL 93.4

%EWL 95.7

%EWL 102.5

28.2kg/m

26.2 kg/m

25.9 kg/m

24.9kg/m

22.4kg/m2

Body mass index

58.5 Kg/m

% Excess BMI Lost

%EBMIL 0

%EBMIL 90.4

%EBMIL 96.4

Waist index

111 cm

97 cm

87 cm

87 cm

83 cm

80

Hip index

108 cm

98 cm

90 cm

90 cm

96 cm

90

good

excellent

excellent

good

excellent

excellent

vom

No

No

No

No

No

No

diarrhea

No

No

No

No

No

No

Gastroesophagic reflux

No

No

No

No

No

No

Food tolerance
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based on the nutritional protocol of our Center. The
patient received a prescription for pantoprazol and
sucralfato daily during the first month, and calcium
phosphate during the first three months. Also a multivitamin and mineral complex for the following three
years.
Results
Table I describe the data related to: weight, height,
ideal weight, % Excess Weight Loss, BMI, % Excess

BMI Lost, waist index, hip index, diet tolerance, vomit,
diarrea, and gastroesofagic reflux, in 5 year follow up.
We compared the data related to: weight, height,
ideal weight, in the 5 year follow up (Graphic 1), and
we observed that the % Excess Weight Loss, Lost
BMI, and % Excess of total weight loss was 90 % in
the first six months after surgery (Graphic 2).
The insulin resistance improvement was produced
immediately after the surgery, with the remission of
comorbidities in early stage (Table II), without observing nutritional deficiencies during the 5 year follow
up (Graphic 3).

Graphic 1.

Graphic 2.
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Table II
Laboratory test data table
Inicial

6 months

12 months

18 months

24 months

5 years

Glucose

185 mg/dl

82 mg/dl

79 mg/dl

82 mg/dl

81 mg/dl

80 mg/dl

Uric acid

6.3 mg/dl

4.8 mg/dl

4.3 mg/dl

4.2 mg/dl

4.6 mg/dl

4.3 mg/dl

Cholesterol total

240 mg/dl

113 mg/dl

113 mg/dl

132 mg/dl

98 mg/dl

100 mg/dl

Fatty acid

110 mg/dl

70 mg/dl

55 mg/dl

49 mg/dl

56 mg/dl

65 mg/dl

Iron

69 ug/dl

66 ug/dl

56 ug/dl

57 ug/ dl

37 ug/dl

60 ug/dl

Ferritina

13 ng/dl

13.9 ng/dl

12.3 ng/dl

10.9 ng/dl

11 ng/dl

12 ng/dl

Proteins

6.8 g/dl

6.0 g/dl

6.6 g/dl

6.7 g/dl

6.8 g/dl

6.7 g/dl

Albumin

4.9 g/dl

5.1 g/dl

5.0 g/dl

4.7 g/dl

4.9 g/dl

4.5 g/dl

Folic Acid

5.9 ng/dl

6.0 ng/dl

6.2 ng/dl

4.2 ng/dl

4.9 ng/dl

5.1 ng/dl

Calcium

9.3 mg/dl

9.5 mg/dl

9.2 mg/dl

9.1 mg/dl

9.2 mg/dl

9.0 mg/dl

Graphic 3.

The body mass index went down from 58.5 kg/m2 to
22.4 kg/m2, reducing the Excess BMI Lost more than
100% the inicial IBM with a complete comorbidities
resolution. Food intolerance, vitamins or mineral deficits, vomits or gastroesofageal reflux were not observed. An Endoscopic control al 5-years follow-up was
performed and was considered normal.
Conclusions

Fig. 3.—A): Before surgery. B): After LOGB/BAGUA, 5 years later.
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LOAGB/BAGUA can be considered as safe and
effective surgical option for a permanent obesity management and its comorbidities in adolescent population. Improving quality of life, health in general and
psyicosocial environment. However more studies are
needed to check the results of this procedure.
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