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Management and follow-up of a
patient after bariatric surgery

Cem Kaan Parsak

ABSTRACT
Long-term bariatric follow-up requires team approach and attention to several aspects of care. Active nutri-
tional patient education and clinical management to prevent and detect nutritional deficiencies are recom-
mended for all patients who undergo bariatric surgery. Patients who make dietary and lifestyle changes as 
an adjunct to their surgical procedure have better nutritional and weight loss outcomes than those who have 
limited follow-up. This article provides management and follow-up strategies for nutritional and dietary 
considerations of patients after bariatric surgery.
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Introduction

Bariatric surgery refers to a variety of surgical procedures 
whose primary goal is weight loss through malabsorp-
tion, restriction, or a combination of the two, depending 
on the type of procedure performed. Malabsorptive proce-
dures like biliopancreatic diversion (BPD) and biliopan-
creatic diversion with duodenal switch (BPD/DS) work 
by bypassing the intestinal lumen where most nutrient 
absorption occurs. Restrictive procedures [laparoscopic 
adjustable gastric banding (LAGB), sleeve gastrectomy 
(SG), and vertical banded gastroplasty (VGB)] primarily 
limit the volume of food ingested. Roux-en-Y gastric by-
pass (RYGB) achieves weight loss through a combination 
of malabsorption and restriction. For management and 
follow-up of the bariatric patients,the type of surgical pro-
cedure they underwent is very important.

Morbid obesity is a lifelong disease. Bariatric surgery is an 

effective method of weight loss for the treatment of mor-
bid obesity. For the success of surgery, medical physician 
and surgeon are responsible for the treatment of co-mor-
bidities before the operation and the follow-up after the 
operation. It is well known that all bariatric procedures 
affect nutritional intake and some procedures may affect 
the absorption of macronutrients and/or micronutrients. 
Therefore patients will be required to stay on lifelong nu-
tritional supplements and have lifelong monitoring of 
their nutritional status. Several organizations have pro-
vided guidelines on the most effective management of 
individuals having had bariatric surgery.[1–4] It is assumed 
that the goal of such guidelines is to maximize the quality 
of care these patients receive.

During the follow-up period of weight loss, patients should 
be observed closely. In the follow-up period, main goals 
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are to evaluate nutrition status and weight loss, identify 
eating disorders, evaluate potential complications of sur-
gery, control preexisting comorbidities, encourage regu-
lar exercise, and control the required laboratory values.
[4,5] The success of bariatric surgery and weight loss goals 
are measured by excess body weight (EBW) loss, which is 
calculated by subtracting current body weight from ideal 
body weight.

Nutrition Management and Eating Behavior
Considerations

All bariatric surgery patients are at risk for nutrition de-
ficiencies. Nutrition is the most important aspect of fol-
low-up to increase weight loss and prevent weight regain. 
Dietary management is based on the amount of time since 
the surgery was performed and may be divided into early 
(up to postoperative six months) and long-term mainte-
nance periods.

Many patients have maladaptive eating behaviors, nutri-
tional deficiencies or in adequacies and these issues can-
not be corrected just with bariatric surgery. Nutritional 
management of these patients requires both behavioral 
modification of eating habits and modifications of the 
content and quality of food consumed. In case of lack of 
resolution, patients’ chances for success after surgery de-
creases.[2] Compliance with dietary recommendations is 
very important as the patient transitions from a period of 
rapid weight loss during the first year to a period of lon-
gerterm weight stabilization and possible weight regain.[6]

Patients may report common dietary related complaints 
or adverse gastro-intestinal symptoms after bariatric sur-
gery. The different mechanisms of action of each surgical 
procedure may also have a distinct influence on eating 
behaviors.[7,8] After SG and RYGB, the reduced gastric vol-
ume combined with hormonal changes, taste changes 
and, in the case of SG, increased gastric emptying, influ-
ence eating style of patients. Dysfunctional eating behav-
ior may result in discomfort, regurgitation and dumping 
syndrome.[8–10] Therefore, by adding simple changes to a 
patient’s eating and drinking style, adverse symptoms 
can be minimized. As a result, these may help patients to 
adjust and establish new eating and drinking behaviors 
more easily.

During early postoperative period, primary goals are to 
maintain adequate hydration, provide adequate fluid, nu-
trients and protein to support healing and minimize loss 
of lean muscle mass and progressively return to “normal” 

food.[1,2] Most patients are discharged from the hospital 
on a full liquid diet, therefore, patients should be taught 
to keep monitoring their hydration and urine output. Ap-
proximately two-three weeks after surgery, diet is gradual-
ly changed to soft, solid foods. The average calorie intake 
ranges from 400 to 1200 kcal/d for the first month.[2]

There are post-operative recommendations for specific 
nutrients and eating patterns. Guidelines suggest that 
patients should eat slowly and chew food thoroughly to 
avoid dumping syndrome.[2,11] Moreover, it is recommend-
ed that patients do not consume food and beverages at the 
same time and ingest liquids within 30 minutes of a meal.
[2,11] For patients suffering from chronic vomiting, prokinet-
ic therapy and proton-pump inhibitors should be consid-
ered. Patients, who underwent SG, LAGB or RYGB, benefit 
from a well-planned dietary advancement. Therefore, ed-
ucating patients based on the type of surgical procedure 
they underwent is very important. Patients should know 
the importance of self-monitoringby means of keeping 
daily food records.

Protein intake is important since deficits in protein in-
take can lead to fat storage and breakdown of lean mus-
cle mass, which may adversely affect weight loss efforts.
[1] Protein recommendations should be based on the type 
of surgical procedure. Most patients are able to consume 
0.8–1 g of protein/kg of ideal body weight. For restrictive 
procedures (i.e., LAGB or RYGB), protein requirements are 
between 60 and 120 g/day. Patients who have undergone 
a malabsorptive procedure (BPD or BPD/DS) should con-
sume between 80 and 120 g/day.[5] Carbohydrates (i.e., 
bread, rice, and pasta) should be avoided until the patient 
is consuming 60 grams of protein per day plus fruits and 
vegetables.[2,6,8] Another concern is fluid status. Appropri-
atehydration is necessary for patients during the period 
of rapid weight loss. Patients should consume approxi-
mately 1.5 liters of fluid each day to maintain adequate hy-
dration.[2] However, if food intolerance develops, patients 
may prefer a more vegetarian-based diet. Fresh fruits and 
vegetables are usually well tolerated by patients.

Vitamin, Mineral and Trace Element Monitoring 
and Supplementation

Nutrient deficiencies vary depending on the type of sur-
gical procedure performed. Pure gastric restrictive proce-
dures are not associated with alterations in intestinal con-
tinuity and do not alter normal digestive physiology. As 
a result, selective nutritional deficiencies are uncommon. 
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Therefore, evaluation of deficiencies are recommended af-
ter bariatric surgeries to detect subclinical nutritional de-
ficiencies and prevent development of frank deficiencies.
[12,13] Nutrient deficiencies may be identified through lab-
oratory testing or by presentation of clinical symptoms.

Malabsorptive procedures can be associated with micro-
nutrient and macronutrient deficiencies and require life-
long supplementation and monitoring of laboratory data 
by a physiciancaring for a post-surgical bariatric patient, 
who has, at a minimum,basic understanding of the nu-
trient deficiencies and other nutritional concerns of his/
her patient.[12–14] Baseline data should be obtained before 
bariatric surgery to allow correction of deficiencies and 
to provide comparison values. Anatomic changes creat-
ed by malabsorptive surgery increase the risk for vari-
ous vitamin and mineral deficiencies, commonly within 
the first year after surgery.[4,12,13] Best practice guidelines 
published recently recommend a daily multivitamin and 
calcium supplementation with added vitamin D for all 
weight-loss surgery patients.[14] Calcium deficiency oc-
curs asprimary absorptionsites (duodenum and proxi-
mal jejunum) maybe bypassed. Decreased absorption 
of calcium may cause osteoporosis and metabolic bone 
disease. Recommended doses of elemental calcium ci-
trate after bariatric surgery range from 1200–2000 mg 
daily and these usually contain vitamin D, as well.[3–5] 
Calcium citrate preparations are preferred since it is bet-
ter absorbed in the absence of gastric acid production.
[4,15] Calcium and vitamin D can also be given as separate 
supplements. Calcium carbonate preparations are avail-
able in chewable forms and are better tolerated shortly 
after surgery. However, patients should be advised to 
take calcium carbonate preparations with meals in order 
to enhance intestinal absorption or increase the dosage 
to 2000 mg/d.

Vitamin B12 deficiencies can occur after bariatric sur-
gery procedures that bypass the lower stomach. Impair-
ment of vitamin B12 absorption after RYGB results from 
decreased digestion of the protein-bound cobalamins 
and impaired formation of intrinsic factor-vitamin B12 
complexes required for absorption.[16,17] Vitamin B12 sup-
plementation within 6 months postoperatively is recom-
mended. Oral crystalline vitamin B12 at a dose of at least 
350 mg/d has been shown to maintain normal plasma 
vitamin B12 levels.[18] Regardless of the preparation, mul-
tivitamin supplements providing 400 mg/d folate can 
effectively prevent the development of folate deficiency 

after RYGB.[4,19] The intake of folic acid from the diet and 
routine multivitamins is generally sufficient to prevent 
folic acid deficiency.

Malabsorptive procedures cause food to bypass parts of 
the duodenum and jejunum, where most iron and calci-
um are absorbed. It was found that vitamin D and calci-
um deficiency increase significantly with the length of 
the Roux limb; consequently, this is another factor that 
should be considered when prescribing supplements to 
these patients.[5] Iron deficiency has been reported to oc-
cur in up to 50% of the patients after RYGB, most frequent-
ly in women with menorrhagia.[20] Since oral iron supple-
mentation is associated with poor absorption and adverse 
gastrointestinal effects and intramuscular injections are 
painful, intermittent intravenous iron infusion may be re-
quired during treatment.[4,20]

Patients who have had a duodenal switch or long limbed 
gastric bypass are at the greatest risk of malabsorption 
and steatorrhoea. Consequently, these patients may have 
deficiencies in fat-soluble vitamins and zinc, which typi-
cally present as an eczematous rash.[19,21] Deficiency is usu-
ally prevented if the patient takes a daily multivitamin.

Thiamine deficiency can occur as a result of bypass of the 
jejunum, where thiamine is primarily absorbed or as a re-
sult of impaired nutritional intake from recurrent emesis.
[5,22] Severe thiamine deficiency most commonly occurs in 
patients who develop severe, intractable vomiting after 
bariatric surgery, usually due to a mechanical problem 
like stenosis. Clinical presentations include acute Wer-
nicke encephalopathy (nystagmus, ophthalmoplegia, 
ataxia, and confusion), lower limb hypotonia, seizures, 
polyneuropathy, unsteady gait and ataxia, and hearing 
loss. These clinical findings of thiamine deficiency have 
been reported as soon as 1–3 months after surgery.[5,23] Se-
vere deficiency is associated with beriberi. Diagnosis can 
be made by measuring erythrocyte transketolase activity, 
blood thiamine concentration, or transketolase urinary 
thiamine excretion. Patients should receive daily B-com-
plex supplements to prevent deficiency.[4,5]

The multivitamin-mineral preparations should have the 
recommended daily requirements for vitamins and miner-
als. Initially, one to two tablets of a chewable preparation 
is advised because they are better tolerated after malab-
sorptive procedures. However, nonchewable preparations 
or products with increased amounts of folic acid and iron, 
like prenatal vitamins, can be used (Table 1).
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Planned lifelong testing for nutrient markers is recom-
mended following all procedures. In the first year, base-
line tests should be repeated every 6 months after RYGB 
and SG, on the anniversary for AGB, and then annually 
thereafter for all procedures (Table 2).[1–4]

Common Complaints and Solutions for
Gastrointestinal Symptoms

Vomiting is most common during the first few postoper-
ative months when patients are adapting to a small gas-
tric pouch.[4] Recurrent vomiting needs to be addressed 
urgently, particularly in the first 8 weeks after RYGB and 
SG surgery as it may lead to thiamine depletion and de-
hydration. Vomiting could be a result of stenosis/anasto-
mic stricture following SG or RYGB, generally occurring 
around 8 weeks post-operatively. Nausea and vomiting 
are caused by overeating or by eating too quickly. To pre-
vent this, patients should eat slowly, chew foods very 
well, keep to recommended portion sizes and stop eating 
as soon as they feel full.[4,23,24] Patients should be aware 
that eating and drinking together are incompatible, espe-

cially following SG and RYGB.[10]

Constipation occurs because the intake of food and fiber 
is reduced following surgery. Patient may confuse reduced 
frequency/volume of bowel output due to reduced intake 
with constipation. Prevention tips include encouraging 
adequate fluid (1000–1500 mL/day), high fiber intake 
(25–30 g/day),exercise and taking fiber supplement.[4,5]

Dumping syndrome is more common after RYGB and 
SG, mostly caused by food emptying too quickly from 
the stomach. Symptoms include diarrhea, nausea, cold 
sweats, and light-headedness. In order to prevent dump-
ing syndrome, patients should avoid consuming refined 
sugars and high-fat foods and wait 30 minutes after meals 
before fluid intake.[10,25]

Diarrhea may be a transient post-operative event and a 
clinical finding of dumping syndrome. Soluble fiber in 
some circumstances can be added to the diet.[5]

Gallstones occur in approximately 20% of RYGB patients. 
Patients with symptomatic gallstones may undergo chole-
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Table 1. Guidelines for supplement administration[5]

•	 One chewable vitamin/mineral tablet should be taken at breakfast and at dinner for 6 months after surgery 	
	 (after 6 months, change to tablet)

•	 Calcium citrate should be taken at mid-morning and midafternoon (500-600 mg twice daily)

•	 AB-complex vitamin with at least 10 mg of thiamin should be taken

•	 Vitamin B1 sublingual (500 mg daily, 1200 mg bi weekly or 500 mg weekly) or a monthly injection of 1 mL

•	 If extra iron is needed, it should be taken with vitamin C (allow 2 h or longer between iron and calcium
	 supplements to avoid interference with absorption)

Table 2. Recommended postoperative nutritional monitoring*[2]

Recommendation	 AGB	 VSG	 RYGB	 BPD-DS

Bone density (DXA) at 2 years	 Yes	 Yes	 Yes	 Yes
24 hour urinary calcium excretion at 6 months and annually	 Yes	 Yes	 Yes	 Yes
Vitamin B12 annually (methylmalonic acid and homocysteine optional)	 Yes	 Yes	 Yes	 Yes
then every 3-6 months if supplemented
Folic acid (red blood cell folic acid optional), iron studies, vitamin D,	 No	 No	 Yes	 Yes
intact parathyroid hormone
Vitamin A initially and every 6-12 months thereafter	 No	 No	 Optional	 Yes
Copper, zinc, and selenium evaluation with specific findings	 No	 No	 Yes	 Yes
Thiamine evaluation with specifi c findings	 Yes	 Yes	 Yes	 Yes

*AGB: Adjustable gastric banding; BPD-DS: Biliopancreatic diversion with duodenal switch; DXA: Dual energy X-ray absorptiometry; RYGB: 
Roux-en-Y gastric bypass; VSG: Vertical sleeve gastrectomy.



cystectomy. Ulcers of the proximal jejunum may develop 
after surgery. Smoking and nonsteroidal anti-inflamma-
tory agent (NSAID) use exacerbate these ulcers and must 
be stopped. Proton-pump inhibitor therapy may also be 
beneficial. NSAIDs should be discontinued after surgery 
due to an increased risk of bleeding and acetaminophen 
should be preferred instead.[4,26]

Medical Considerations

Contraception counseling is recommended for women, 
who may have regained fertility as a result of weight loss. 
Pregnancy should be delayed for 12 to 18 months after sur-
gery.[27]

Temporary hair loss is caused by rapid weight loss and/or 
lack of protein or vitamins/minerals in the diet.[5] To pre-
vent this, patients should consume the amount of protein 
recommended and take vitamins/minerals as suggested.

Management of Diabetes Mellitus and Lipids

After RYGB or BPD/DS/ GS, insulin-treated patients expe-
rience a significant decrease in insulin requirements; the 
majority of patients can discontinue insulin therapy by 6 
week after surgery and some may even be able to discon-
tinue insulin before hospital discharge.[28]

It is recommended that postoperative glycemic control 
should consist achieving glycated hemoglobin (HbA1c) of 
7% or less, with fasting blood glucose no greater than 110 
mg/dL and postprandial glucose no greater than 180 mg/
dL.[4] Improvements in hyperglycemia are observed almost 
immediately after RYGB, partly due to increased release 
of GLP-1 and possibly other incretins.[29] It was suggested 
that patients who present with post prandial symptoms of 
hypoglycemia, particularly neuroglycopenic symptoms, 
should undergo furthere valuation for the possibility of 
insulin-mediated hypoglycemia.[4]

Obese patients will have abnormal liver function tests and 
these changes are most commonly associated with fatty 
liver disease or nonalcoholic fatty liver disease.[30] Ab-
normal transaminases should be followed at appropriate 
intervals until they fall into the normal range or remain 
constant. Triglyceride and LDL -cholesterol decrease and 
high-density lipoprotein-cholesterol increases after AGB, 
RYGB, BPD, or BPD/DS surgery.[4,31]

Bone Health and Gout

It was recommended that patients who have undergone 

malabsorbtive (i.e. RYGB, GS, and BPD) surgical proce-
dures should have vitamin D, calcium, phosphorus, PTH, 
and alkaline phosphatase levels followed every 6 months 
and have a dual-energy X-ray absorptiometry for bone 
density performed yearly until stable.[2,4] It has been sug-
gested that patients with frequent attacks of gout should 
have prophylactic therapy to lessen the chance of acute 
gout postoperatively as they lose weight.[2,4]

Psychosocial Risks

Data from observational studies suggest that some bar-
iatric procedures introduce a greater long term risk of 
substance misuse disorders, suicide, and nutritional 
deficiencies.[2,4] Pharmaco kinetic studies indicate that 
the gastrointestinal anatomy after RYGB and SG leads to 
more rapid absorption of alcohol and marked increases 
in blood alcohol concentrations per dose. This may in ad-
vertently increase the frequency of physiological binges 
and subsequent alcohol misuse disorder.[4,23,32] Pre-opera-
tive identification of psychological risk factors associated 
with lower postoperative compliance, inadequate weight 
loss, alcohol or drug dependencies, eating pathologies 
and others should lead to post-operative interventions 
through implementing a selfmonitoring strategy in high-
er-risk patients.

Expected Rates of Weight Loss and Weight Regain

Many patients often have unrealistic expectations for 
both the rate and total weight loss expected after re-
strictive surgery. Although the rate of weight loss varies 
between surgeries and individuals, up to 4 kg weight 
loss per month is a reasonable expectation.[33] Following 
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Table 3. Causes and prevention of weight regain[3]

Causes
	 Noncompliance with dietary and lifestyle
	 recommendations
	 Physiological factors (variations in response to 	
	 surgery)
	 Surgical failure
Prevention
	 Optimizing patient selection criteria
	 Realistic preoperative expectations
	 Consideration of benefits of bypass vs. restrictive 	
	 procedures
	 Adherence to scheduled visits



guidelines about food choices and physical exercises will 
promote adequate weight loss and provide maintenance. 
Unfortunately, most patients will not be able to attain ide-
al body weight so the goal is to maintain 70% EBW loss 
for RGBY and 50% for AGB. Pure restrictive operations 
are more commonly associated with weight regain and 
weight loss failure than other techniques with a malab-
sorptive component.

More than half of the patients may regain 20–50% of 
weight lost in 10 years. On the other hand, loss of pa-
tients to follow-up at late stages may underestimate the 
true prevalence of weight regain. Weight regain is related 
to noncompliance with dietary and lifestyle instructions 
although differences in physiological responses and occa-
sionally surgical failure can be the cause (Table 3). It has 
been recommend that treatment of weight regain postop-
eratively should include a multidisciplinary approach to 
medical weight loss, including diet instruction, increased 
activity, behavior modification, and pharmacological 
therapy.[4]

Conclusion

Bariatric surgery is a reasonably safe and effective method 
of weight loss for the treatment of morbid obesity. Main 
factors contributing to successful weight loss after bar-
iatric surgery are the patient’s ability to make lifestyle 
changes including healthy well-balanced diet, taking 
recommended vitamin supplementation, and exercising 
regularly and maintaining those changes for years after 
surgery. All bariatric procedures affect nutritional intake 
and some procedures may affect the absorption of macro-
nutrients and/or micronutrients. Patients will be required 
to stay on lifelong nutritional supplements and have life-
long monitoring of their nutritional status.
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