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OBESIDAD BARIATRICAS

CIRUGIA BARIATRICA:

o TRATAMIENTO EFICAZ PARA COMORBILIDADES ASOCIADAS (HTA,
DM, DISLIPEMIA, ENFERMEDADES RESPIRATORIAS).
e EFECTO NEGATIVO EN EL TEJIDO OSEO.



_ EFECTOS CIRUGIA
BARIATRICA EN EL TEJIDO OSEO
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e Malabsorcidn,

e Disminucion de la carga,

e Sarcopeniaq,

e Cambios en las hormonas
intestinales,

e Cambios en adipocinas,

e Disminucion de estrégenos,

e Cambios en la microbiota intestinal.
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SALUD OSEA EN PACIENTES OBESOS

DEFICIT DE VITAMINA D (PREVALENCIA 80-90%)

Se produce por:
e secuestro en tejido adiposo,
e baja exposicion solar,
e baja ingesta de vitamina D a pesar de ingesta hipercaldrica,

e disminucién de la produccidon hepatica de 25-hidroxi vitamina D por
esteatosis.

HIPERPARATIROIDISMO SECUNDARIO (PREVALENCIA 49%)

PTH aumentada a pesar Resistencia a la PTH por parte del
de niveles normales de hueso, debido a una masa
vitamina D esquelética aumentada.
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TIPOS DE CIRUGIA BARIATRICA

Tube to
carry fluid

Biliopancreatic
limb

Alimenta Gastric band
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Reservorio
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Fig. 1. Biliopancreatic diversion with duodenal switch. : - \a_,

_ Pylorus

biliopancredtica

Canal comun

Figura 2. Bypass gastrico en Y de Roux".
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CAUSAS DE DEFICIENCIA DE VITAMINA D EN EL

Po ST POSTOPERATORIO:
C Nl e Deficiencia de vitamina D en el preoperatorio,

e Suplementacion inadecuada en el postoperatorio,
e Deficiencias de sales biliares (la absorcion de vitamina D requiere

de ellas),
e Malabsorcién de vitamina D por sobrecrecimiento bacterial,

e Absorcién de vitamina D ocurre en el yeyuno y el ileon y puede ser
afectada por el contacto tardio entre los nutrientes ingeridos, con
los acidos biliares y las enzimas pancredticas.

DEFICIT DE CALCIO Y
VITAMINA D OCASIONAN
HIPERPARATIROIDISMO

SECUNDARIO CAUSAS DE DEFICIT DE CALCIO EN EL
POSTOPERATORIO:

* Intolerancia a productos ldcteos,

e Duodeno y yeyuno son los principales sitios de absorcion del calcio
por difusién pasiva y por efectos de vitamina D ( circuito corto del
duodeno en RYGB).
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Bone Health Following Bariatric Surgery: An Update

Randa Sﬂad,f Dalal Hab H_.E Rawaa El Sabbagh,‘? and Marlene Chakhtoura” *

' Calcium Metabolism and Osteoporosis Program, WHO Collaborating Center for Metabolic Bone Disorders, Division of
Endocrinology and Metabolism, Department of Internal Medicine— American University of Beirut Medical Center,
Beirut, Lebanon and = Department of Internal Medicine - American University of Beirut Medical Center, Beirut, Lebanon

e Disminucion de DMO 5-9% de la basal en CL en los dos
primeros afios luego de la cirugia (tanto en procedimientos
restrictivos como mixtos),

e Disminucion DMO en cadera 10 a 14% del basal, solo luego de
procedimientos malabsortivos,

e Cuello de témur DMO cayé de 1,2-1,5% a los 6 meses y de 2,3 a
2% a los 9-24 meses,

e A mayor pérdida de peso, mayor disminucién de DMO,

e DMO comienza a disminuir a los 6 meses alcanzando un pico al
afio y al segundo afio, con una caida mds severa en los
siguientes 2 afios, a pesar de estabilizacién del peso.




Review

Comparative risk of fracture for bariatric procedures in patients with

obesity: A systematic review and Bayesian network meta-analysis

Qingyu Zhang, Jinlei Dong, Dongsheng Zhou, Fanxiao Liu
Deportment of Orthopoedics, Shandong Provinciael MHospital Affilioted to Shandong University, No. 3234, Rood Jing W Wei Ch, Jinon, 250021, Shandong, Chine

- 12 ESTUDIOS DESDE 2010 A 2019,

N 159.916, , '
LUEGO DE LA CIRUGIA BARIATRICA,

AUMENTO TEMPRANO DE MARCADORES DE
REABSORCION OSEA Y DISMINUCION DE LA
DMO EVALUADA POR DENSITOMETRIA O
TOMOGRAFIA COMPUTADA VOLUMETRICA.




RIESGO DE FRACTURA

Study P-value
Mixed vs Control

direct
indirect 0.71209
network

Restrictive vs Control

direct
indirect 0.87515
network

Mixed vs Malabsorptive

direct
indirect 0.18622
network

Restrictive vs Mixed

direct
indirect 0.17849

Study  P-value
Control vs AGB
direct

indirect 0.69203
network

SG vs AGB

direct
indirect 0.38835
network

Risk Ratio (95% Crl)

1.4 (1.0, 1.8)
1.5 (0.75, 3.0)
1.4 (1.0, 1.8)

0.82 (0.48, 1.2)
0.88 (0.40, 2.0)
0.85 (0.59, 1.1)

0.72(0.43,1.2)
1.2 (0.64, 2.5)
0.83 (0.57, 1.3)

0.55 (0.36, 0.78)
0.96 (0.40, 2.2)
0.62 (0.44, 0.81)

Risk Ratio (95% Crl)

1.2 (0.74, 2.7)
1.1(0.42, 2.8)
1.1 (0.86, 1.7)

0.65 (0.34, 1.3)
0.99 (0.45, 2.4)
0.79 (0.51, 1.3)

(b) 0.3 1 3

Fig. 5. Node splitting plot of different bariatric procedures (a) and types (b) on postoperative risk of fracture in patients with obesity.
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RIESGO DE FRACTURA

4 5

= BPD (SUCRA=99.49%) - AGB (SUCRA=26.64%)

(b) = GB(SUCRA=74.92%) = SG (SUCRA=4.45%)
= Control group (SUCRA=44.49%)

Fig. 6. The types (b) on the postoperative risk of fracture in patients with obesity.




Change in fracture risk and fracture pattern after bariatric surgery:
nested case-control study

Catherine Rousseau,"* Sonia Jean,”* Philippe Gamache,® Stéfane Lebel,* Fabrice Mac-Way,'~

Laurent Biertho,* Laétitia Michou,'” Claudia Gagnon'-##

e Estudio casos y controles retrospectivo Investiga incidencia de fracturas en pacientes con cirugio
bariatrica, en Quebec, Canadd, entre 2001y 2014, se compara con controles de pacientes obesos

con tratamiento médico y pacientes no obesos.

° 12676 pacientes con cirugia baridtrica,

o 38028 obesos controles,

o 126760 No obesos controles,

g Se evaluo efecto de la obesidad y cirugia baridtrica en el riesgo y sitio de fractura.

Table 2 | Relative risks of fracture between groups by period

Period before surgery (orindex date) Period after surgery (or index date)

No (%) with Unadjusted RR Adjusted RR* No (%) with Unadjusted RR Adjusted RR*
Groups fractures (95% CI) (95% CI) fractures (95% CI) (@5% CI)

Bariatric group (n=12 676) 1326 (10.5) 1.65(1.55 to 1.76) 1.30(1.21 t0 1.39) 514 (4.1) 1.85 (1.68 to 2.04) 1.44(1.29 10 1.59)

Obese group (n=38 ) N) 1.22 (117 to 1.27) 013 (2.7) 21) 1.04 (0.96 to 1.12)

RR=relative risk.

*Adjusted for duration of follow-up, material and social deprivation, area of residence, history of fractures (analysis for period after index date only), and number of comorbidities in previous five
years, using multivariate conditional Poisson regression model.

tType Il P value far group variable.




Table 3 | Distribution of fracture sites between groups by period. Values are numbers (percentages)

Period before surgery (or index date) Period after surgery (or index date)

Bariatric Obese Non-obese Bariatric Obese Non-obese
Fracture sites (n=12 676) (n=38 028) (n=126760) (n=12676) (n=38 028) (n=126760)

All fractures 1639 3630 9760 621 3375
Distal lower limb (knee, foot, ankle, and tibia/fibula) 1053 (64.2) 2149 (59.2) 4800 (49.2) jﬁ 625 (54.6) 1585 (47.0)
Clinical spine 107 (2.9) 39 (3.4)

Pelvis, hip, and femur

Upper limb (shoulder, humerus, elbow, forearm, and wrist) =3 1223 (33.7) 2.7 286 (46.1) 398 (34.8) 1419 (42.0)

Bariatric group
- = = Obese group
| == Non-obese group

—
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Fig 1| Hazard function representing non-adjusted fracture
risk over time for each group
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Cirugia Bariatica y Enfermedades Reumaticas

Table 1 Basic characteristic and rheumatic disease outcomes after bariatric surgery in selected studies with their main limitations
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Table 3A
Guidelines for Serum Calcium, 25 (OH) D, PTH and BMD Screening and Monitoring Postbanatne Surgery

CPG

Calcium

25 OH vitamun D

PTH

BMD

ES
2010 (113)

AACETOS/
ASMBS 2013 (114)

BOMSS:
2014 (116,120)

IDE
2014 (115)

OBN
2016 (119)

ASMBS 2014/2016
(117,118)

Baseline: All
Follow up: RYGB,
BPD, BFD/DS at 6,
12, 18, 24 mo then
annually

Baseline: All”
Follow up: All

at each visit”

Baselne: All
Follow up: 5G,
EYGEB, BPLYDS at
3,6 and 12 mo then
annually

Baseline: NA'
Follow up

EYGB: annually

BFD: at 1,4 and

12 mo then annually
Baseline: All

Follow up: All at

f, 12 mo and then

annually up to 5 yr
Baseline: All

Follow up: NA"

Baseline: All
Follow up: RYGB,
BFPFD, BPD/DS at 6,
12, 18, 24 mo and
then annually
Baseline: All
Follow up: RYGB
and BPD/DS at 1,3
and 6—-12 mo
thereafter
Baseline: All
Follow up: SG,
EYGEB, BPD/DS at
3. 6and 12 mo then
annually “
Baseline: NA'
Follow up
EYGB: annually
BPFD:atl,4and 12
mo then annually
Baseline: All
Follow up: All at 3, 6,
12 mo and then annu-
ally up to 5 yr
Baseline: All
Follow up: All every
3—6 mo 1n the first
year and then annu-

ally '

Baseline: All
Follow up: RYGB,
BPFD, BPD/DS at 6,
12, 18, 24 mo and
then annually

Baseline: NA
Follow up: RYGB
and BPD/DS at 1, 3
and 6—-12 mo
thereafter

Baseline: All
Follow up: SG,
EYGEB, BPLYDS at
3.6 and 12 mo then
annually

Baseline: NA'
Follow up

RYGB: annually

BPD:at1,4and 12

mo then annually
Baseline: All

Follow up: All at 6,

12 mo and then annu-

ally up to 5 yr
Baseline: All

Follow up: All

at 2 yror as indicated

after surgery """

Baseline: NA
Follow up: malab-
sorplive surgery
(RYGB, GS, BPD)
yearly until stable

Baseline: Same as the
NOF indications
Follow up: All at 2 yr

Baseline
BPD/DS: Consider in
specific patient
groups -
Follow up: NA
Baseline: All
Follow up: NA

Baseline: pre and post-
menopausal women
Follow up: All

every 2 yr"




PREOPERATORIO POSTOPERATORIO

e Medicién basal de e Medicidon basal de
calcio, fdsforo Vit calcio, fosforo ,Vit D,
D, PTH. PTH (lapsos  entre

controles variables

entre diferentes tipo
de cirugia),

e Calcio en orina,

e Marcadores de

reabsorcidn dsea.

DENSITOMETRIA

e DMO: en el
preoperatorio

(indicacion
controversial), en el
postoperatorio a
los 2 afios
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e Suplementos con citrato de

calcio, a una ddsis desde 800
a 2400 mg/ dia segun el tipo
de cirugia baridtrica
(recomendaciones  basadas

en pocos estudios).

e Vitamina D: desde 800 Ul

para procedimientos
restrictivos y 3000 Ui para
procedimientos
malabsortivos.

Puede alcanzar désis hasta
50000 Ul diarias o 1-3 veces/
semana (recomendaciones de
expertos).
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e AACE/ASMBS/TOS considera

bifosfonatos en  aquellos
pacientes con osfeoporosis
(luego de una
suplementacién  adecuada
con vitamina D y calcio).

Se deben realizar i/v
(preparados orales aumentan
el riesgo de ulceracion de la
boca anastomdtica y de
problemas de absorcién) ,
zoledronato 5 mg 1v/ afio o
lbandronato 3 mg ¢/ 3

meses.

e Ingesta de proteinas de 60 a

120 g/ dia para la Sociedad
de Endocrinologia y 80-90
g/dia por AACE /ASMBS /TOS
para todos los ftipos de
Cirugia Baridtrica.

Se recomienda  ejercicio
moderado de al menos 150
minutos/semana.
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Related Diseases.

No hay datos suficientes para garantizar Evaluacién del
procedimiento de densidad mineral ésea con doble
absorciometria de rayos X de energia o suero o giro urinario
bseo sobre marcadores fuera de las recomendaciones formales

de la Fundacién Nacional de Osteoporosis

R29. (2008%). There are insufficient data to warrant pre-
procedure assessment of bone mineral density with dual-
energy x-ray absorptiometry or serum or urinary bone turn-
over markers outside formal recommendations by the Na-

tional Osteoporosis  Foundation  (http:/fwwwascd.org/
documents/2014/10/not-clin-suidelines. pdt/) (Grade D).




RYGB, and SG should be in chewable form imtially and
then as 2 adult multivitamins plus minerals {each containing
iron, folic acid, and thiamine) (Grade B, BEL 2), elemental
calcium (1200-1500 mg/d for SG and RYGB and 1800-

2400 mg/d for BPD/DS in diet and as citrated supplement
in divided doses) (Grade B, BEL 2), at least 2000 to 3000
IU of vitamin D (titrated to therapeutic 25-hydroxyvitamin
D levels =30 ng/mL) (Grade A, BEL 1), total iron as 18
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Vitamina D y Calcio

Table 14

Nutrient supplementation and repletion after barwtric surgery
Mcronutrient Supplementation to prevent deficiency

Vitamin D and calcium

Appropriate dose of daily caleium from all sources varies by surgieal procedure:

* BPD/DS: 18002400 mg/d
* LAGB, 5G, RYGB: 1200-1500 mg/d
To enhance cakeim absorption in post-WLS patients

* Calcium should be given in divided doses

* Calcium carbonate should be taken with meals

* Calcium citrate may be taken with or without meals

Recommended preventative dose of vitamin D should be based on serum vitamin D
levels:

* Recommended vitamin Dy dose 1s 3000 IU daily, until blood levels of 25 (OH) D are
greater than sufficient (30 ng/fmL)

* T9%-90% lower vitamin Dy bolus 15 needed (compared to vitamin D;) to achieve the
same effects as those produced 1 healthy nonbanatne surgical patients
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Repletion for patients with deficiency

All baratne patents with vitamin D dehiciency or insuthewency should be repleted as
follows:

* Vitamin Dy at least 30060 IU/d and as egh as 6000 IU/d, or 50,000 U vitamin [, 1-3
times weekly

* Vitamin [ 18 recommended over vitarmn D; as a more potent treatment when
companng frequency and amount needed for repletion.

Repletion of calewm deficiency varnies by surgical procedure:

* BPD/DS: 1800-2400 mg/d
* LAGE, 5G, RYGE: 1200-15M) mg/d




EN SUMA

e Repercusion en salud ésea:

Hipocalcemia Riesgo
Hipovitaminosis D DMO de
Hiperparatiroidismo fractura
secundario

e Importante valoracién preoperatoria y
postoperatoria, con correcta
suplementacién de vitamina D y calcio
(ajustando segun tipo de cirugia).

e Bifosfonatos: si se requieren se deben de
administrar en forma i/v.
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GRACIAS, ESPERO SUS
COMENTARIOS

TELEFONO

+598 99 056 029
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