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	 INTRODUCTION

The Roux-en-Y gastric bypass (RYGB) is the most uni-

versally accepted technique for the surgical treatment 

of morbid obesity, with significant weight loss and fre-

quent resolution of comorbidities in most patients.

The anatomical changes that are imposed by 

RYGB lead to dramatic reduction in the amount of nu-

trients available to patients. Nutritional and metabolic 

complications can develop when there is an exaggerat-

ed response to the anatomical and functional changes 

or when there is inadequate nutritional supplementation.

In RYGB the stomach volume is reduced; the 

surgeon creates a proximal gastric pouch with a capacity 

of 30 to 50 ml, anastomosed to a 70 to 100 cm jejunal 

loop, with transit reconstruction in a Roux-en-Y fashion 

with a jejunojejunostomy 50-70cm distal to the angle of 

Treitz. The exclusion of the distal stomach, duodenum 

and proximal jejunum causes a marked reduction in the 

absorptive capacity of nutrients, electrolytes and bile 

salts1 and may also hamper the entero-hepatic circulation 

of bile salts.

Complications like severe malnutrition (4.7%)2, 

hypoalbuminemia (5.3%)3, malabsorption of fats,  fat-sol-

uble vitamins and folate deficiency are uncommon; defi-

ciency of Vitamin B12 (over 30%)1, iron (20 to 49%)1, Cal-

cium (16.7%)4 and thiamine, metabolic bone disease and 

cholelithiasis (50%)1 are common after RYGB, though. 

The pathophysiology of these deficiencies in RYGB is re-

lated to reduced nutrient intake, decreased acidity, pep-

sin and intrinsic factor due to the stomach reduction and 

the exclusion of the stomach acid medium and of the ab-

sorptive surface of the duodenum and proximal jejunum.

Of these aforementioned RYGB-related defi-

ciencies, the ones of B12 vitamin, iron and calcium, and 

also cholelithiasis, are caused, at least in part, by the du-

odenum and proximal jejunum exclusion.

On the other hand, there are studies that show 

excellent results in the treatment of serious nutritional de-

ficiencies after extensive gastrectomy by converting the 

Billroth II reconstruction to a Henley, with reintroduction 

of the duodenum in the food transit through the inter-

position of a jejunal loop between the gastric stump and 

the duodenum5 .

The interest in preventing or minimizing such 

postoperative complications justifies the attempt to mod-

ify the RYGB technique by maintaining the duodenum 

and proximal jejunum in the food transit.
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A B S T R A C T

Nutritional and metabolic complications can develop after Roux-en-Y gastric bypass (RYGB) when there is an exaggerated response to 
the anatomical and functional changes or when there is inadequate nutritional supplementation. Severe malnutrition is rare, but defi-
ciencies of vitamin B12, iron, calcium and thiamin, metabolic bone disease and gallstones are common after RYGB. Shortage of vitamin 
B12, iron, calcium and also cholelithiasis are caused at least partially by excluding the duodenum and proximal jejunum from food transit. 
We designed a new procedure, with the maintenance of the duodenum and proximal jejunum in the gastrointestinal transit through 
interposition of jejunal loop, as a primary operation to prevent such deficiencies or as corrective surgery for severe malnutrition after 
RYGB with failure in responding to conservative treatment.
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	 SURGICAL PROCEDURE

The surgical procedure is done according to the 

technique schematics devised by the author’s graphics 

(Figures 1 and 2).

The primary operation follows the technical 

steps of RYGB (Figure 1a) except for the reconstruction 

of the food transit: after gastrojejunostomy, the jejunal 

loop brought to the supramesocolic area and sectioned 

at approximately 25 to 30  cm from the anastomosis 

(Figure 1b) is latero-laterally anastomosed to the second 

portion of the duodenum, being complemented with the 

inframesocolic, termino-terminal, or preferably latero-lat-

eral, jejunojejunal anastomosis (Figure 1c).

The 20 to 30 cm jejunal loop interposed be-

tween the stomach and duodenum is as effective as 

Roux-en-Y bypass to promote the reduction of entero-

gastric reflux6.

The inclusion of the duodenum in the food 

transit can also be used as a corrective surgery in patients 

with severe protein-calorie malnutrition unsolved by ex-

haustive conservative treatment attempts, and can be 

achieved through two techniques (Figure 2).

The first technique involves two sections and 

two anastomoses (Figures 2b and 2c) and the second, 

only one section and one anastomosis (Figures 2b1 and 

2c1), but the former, with a short interposed jejunal loop, 

should be the choice when the RYGB original alimentary 

loop (Figure 2a) is long, favoring angulation.

The results of clinical evolution and nutrition-

al and metabolic aspects of patients undergoing this 

technique as a primary or corrective surgery for severe 

protein-calorie malnutrition with conservative treatment 

failure were satisfactory and, in due course, will be pub-

lished.

R E S U M O

Complicações nutricionais e metabólicas podem se desenvolver após a derivação gástrica em Y de Roux (DGYR) quando há uma resposta 

exagerada às mudanças anatômicas e funcionais ou quando há suplementação nutricional inadequada. A desnutrição grave é rara, mas 

deficiências de vitamina B12, ferro, cálcio e tiamina, doença óssea metabólica e cálculos biliares são comuns após a DGYR. Dessas defi-

ciências mencionadas, a de vitamina B12, de ferro, de cálcio e também a colelitíase, são causadas, ao menos parcialmente, pela exclusão 

do duodeno e jejuno proximal. Um novo procedimento com a manutenção do duodeno e do jejuno proximal no trânsito gastrointestinal, 

mediante interposição de alça jejunal, foi idealizado como operação primária para prevenir essas deficiências ou como cirurgia corretiva de 

desnutrição grave após DGYR com falha na resposta a exaustivas tentativas de tratamento conservador.

Descritores: Obesidade Mórbida. Derivação Gástrica. Anastomose em-Y de Roux. Desnutrição. Cirurgia de Revisão.

Figure 1. 	 Roux-en-Y gastric bypass modified by the inclusion of the 
duodenum and proximal jejunum in the food transit as the 
primary surgery. a- making of the gastric pouch and section 
of the jejunum 70 cm distal to the angle of Treitz; b- gastro-
jejunal anastomosis and section of the alimentary loop 20 to 
30 cm distal to the gastrojejunostomy; c- transit reconstruc-
tion with two anastomoses, one latero-lateral jejunoduode-
nostomy and one termino-terminal jejunojejunostomy.

Figure 2. 	 Inclusion of the duodenum and proximal jejunum in the 
food transit with interposition of jejunal loop as a corrective 
surgery after Roux-en-Y gastric bypass. a- Roux-en-Y gastric 
bypass; b- Stapler section of the alimentary loop 20 to 30 cm 
distal to the  gastrojejunostomy and of the biliopancreatic 
loop next to the jejunojejunal anastomosis; c- transit recons-
truction with jejunoduodenal and jejunojejunal anastomo-
ses; b1- Stapler section of the alimentary loop next to the 
jejunojejunal anastomosis; c1- transit reconstruction with 
jejunoduodenal anastomosis.
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