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Abstract

Purpose: To present a case study of a patient with multiple comorbid diseases

who undergoes bariatric surgery.

Data sources: Recent clinical and research articles, bariatric professional soci-

ety guidelines, and government sources were culled to provide recommenda-

tions for the care of the person who chooses bariatric surgery as the treatment

for the comorbid conditions of obesity, type 2 diabetes, obstructive sleep apnea,

hypertension, and hyperlipidemia.

Conclusions: As surgical management of obesity becomes more prevalent in

an attempt to improve health-related quality of life, reduce mortality, and ad-

dress the comorbidities that are prevalent in this population, nurse practition-

ers (NPs) need to understand what long-term management these patients will

require.

Implications for practice: NPs are primary care providers for patients with

chronic diseases. It is likely that they will make referrals for this surgery and

follow the patient after the procedure at some point. Knowledge of what the

procedures involve, what changes to expect in the comorbid conditions, and

what long-term monitoring and treatment should take place in the care of

these patients will provide these patients with optimal care.

Nurse practitioners (NPs) in the United States have a front

row seat to a fast-growing health crisis. The number of

people who are overweight or obese is rapidly on the

rise. In both overweight and obesity, there is an elevated

proportion of fat cell deposits. The distribution of these

fat cells varies depending on gender, family traits, and

lifestyle. While it has the limitation of not differentiat-

ing between muscle and fat, the mathematical calcula-

tion for classifying a person’s body weight is the body

mass index (BMI). The formula for the BMI is: weight

(kg)/(height [m])2 (Table 1). Over the past 30 years,

the prevalence of overweight and obesity has increased

for both adults and children. Reports from two National

Health and Nutrition Examination Surveys (NHANES)

show that among adults (age: 20–74 years), the preva-

lence of obesity increased from 15% to 32.9% from

the 1976–1980 to the 2003–2004 surveys. In 2008, only

one state, Colorado, had a prevalence of obesity <20%.

Thirty-two states had a prevalence ≥25%; six of these

states (Alabama, Mississippi, Oklahoma, South Carolina,

Tennessee, and West Virginia) had a prevalence of obe-

sity ≥30%. Approximately 325,000 deaths each year in

the United States can be attributed to obesity (Nordmann,

2006), which can be compared to smoking-related dis-

eases that claim an estimated 438,000 American lives

each year (CDC, 2005). The cost of obesity can be tal-

lied in direct medical costs (preventive, diagnostic, and

treatment services related to obesity) and indirect costs.

On average, obese patients pay 42% more for their

health care than nonobese patients (Finkelstein, Trogdon,

Cohen, & Deitz, 2009). The direct costs of obesity were re-

ported at 147 billion dollars per year in the United States
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Table 1 Body mass index

BMI Weight status

Below 18.5 Underweight

18.5–24.9 Normal

25.0–29.9 Overweight

30.0 and above Obese

(Reinberg, 2010). Indirect costs are calculated from lost

income because of decreased productivity, restricted ac-

tivity, absenteeism, and the value of future income lost

by premature death.

Management of obesity

The treatment goal for morbid obesity should be an

improvement in health achieved by durable weight loss

that reduces risk factors for disease and improves per-

formance of activities of daily living. According to obe-

sity researchers, eating and exercise habits, parental over-

weight, and the overall environment all contribute to

obesity. Any solution to weight problems must address

each of these issues. Effective, sustainable weight loss

is elusive to many. Many who are successful in los-

ing significant weight through nonsurgical means re-

gain the weight and the failure rate may be as high

as 95% or more (American Society for Metabolic and

Bariatric Surgery, 2005). Nonoperative weight loss mea-

sures reviewed in this report included very low calo-

rie diets, behavior modification, diet and exercise, and

anorectic medications. The average medical weight re-

duction trial was a 10- to 12-week study with an average

weight loss of 2.5 kg (American Society for Metabolic and

Bariatric Surgery, 2005). Surgical treatment is the only

proved method of achieving long-term weight control

for the morbidly obese (American Society for Metabolic

and Bariatric Surgery, 2005). The National Institutes of

Health guidelines consider patients whose BMI exceeds

40 kg/m2 candidates for bariatric surgery. In certain in-

stances, less severely obese patients (with BMIs between

35 and 40 kg/m2) also may be considered for surgery

if they also have certain high-risk comorbid conditions.

These comorbidities include cardiopulmonary problems

(e.g., severe sleep apnea, hypertension, and obesity-

related cardiomyopathy) or diabetes mellitus.

Case study

Nelson presents today for a follow-up appointment. He

appears concerned; he confides that he has reached a

turning point in his life. He is afraid that he will not

be around to see his teenage children grow into adults.

He admits that he has not heeded your repeated coun-

sel about his poor lifestyle choices. He is fearful because

he has recognized that his life-long struggle with morbid

obesity has caused a progressive decline in his health over

the past few years. Most recently, he has experienced

a pulmonary embolism that is believed to be directly

related to his obesity, physical inactivity, and cigarette

smoking. His health is also compromised by type 2 di-

abetes (T2DM), hypertension, obstructive sleep apnea,

and hypercholesterolemia. For these, he takes sitagliptin,

metformin, glyburide, rouvastatin, enalapril, warfarin,

and sleeps with a continuous positive airway pressure

(CPAP) machine set at 20 cm H20. Surgical weight loss

is something Nelson has been quietly considering for

2 years as he has watched his sister and a close friend

both successfully lose large amounts of weight follow-

ing surgery. Nelson is 5′9′′ tall and currently weighs

392 pounds and his BMI is 57.9, which qualifies him for

bariatric surgery. Like the majority of patients pursuing

bariatric surgery, Nelson has carried out a great deal of

his own inquiry into the procedures and is motivated to

begin the process. He is now looking to you as his primary

care provider for direction. A prudent NP will ensure that

Nelson is aware of the positive and negative ramifications

of the procedure he is contemplating. Weight loss surgery

can be an effective tool, but it should not be considered as

the “cure” for obesity. Follow-up after the surgery is key

to sustained weight loss and subsequent improved health.

An earnest conversation should also take place regarding

smoking cessation. Practical help and support in quitting

would be timely as the patient has expressed a sincere

interest in making lifestyle changes. (All identifying in-

formation and diagnostic studies have been changed and

anonymized to protect this patient’s privacy.)

The origins of surgical intervention for weight
loss

Surgical intervention for weight loss began to be ex-

plored as an option when it was discovered that pa-

tients with surgically shortened small bowels had diffi-

culty gaining weight. The first operations designed solely

for the purpose of weight loss (jejunoileal bypass; JIB)

were initially performed in the 1950s at the University of

Minnesota (Linner, 2007). Bypassing most of the in-

testines, the JIB procedure led to weight loss through

nutrient malabsorption, but left the stomach intact. This

procedure was abandoned because of the numerous long-

term complications related to malabsorption of calories,

vitamins, and toxic overgrowth of bacteria in the by-

passed intestine. The medical community learned from

JIB that long-term follow-up of the bariatric surgical pa-

tient is vital. In the 1960s, Drs. Mason and Ito worked

to develop the gastric bypass (GB) procedure when they

observed the weight loss among patients undergoing
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Table 2 Bariatric surgery options today

Restrictive procedures

Approximately 85% of the stomach is removed leaving a cylindrical or

sleeve-shaped stomach. The outlet valve and the nerves to the stomach

remain intact and function is preserved.

Advantages:
r Does not re-route the passage of food.
r Less likely to cause complications such as the malabsorption of vitamins.
r It allows for weight loss similar to what is experienced with gastric

bypass surgery.
r It allows for the resolution or cure of medically related illnesses that are

secondary to obesity.

Disadvantages:
r Permanent.
r Potential for blockages in the gastric sleeve.
r Potential for staple line leak.

An adjustable band is placed around the top part of the stomach

creating a small pouch. This restricts the volume and type of

foods the patient is able to consume.

Advantages:
r Does not involve any cutting or rerouting of the intestine.
rMost patients can be discharged on the same day.
r Adjustable and reversible.

Disadvantages:
r The weight loss is slower and may require

several band adjustments.
r Potential for mechanical problems such as slippage and

erosion.
r Easier to “sabotage” by consuming high-calorie food or fluids.

continued.

partial stomach removal for ulcers (Linner, 2007;

O’Connell, 2004). The original GB consisted of creating

a small gastric pouch that was connected to a segment

of the jejunum, resulting in both stomach volume re-

striction and some malabsorption. In the 1970s, two new

procedures were developed. The biliopancreatic diversion

(BPD), a strictly malabsorptive intervention, was safer

than JIB (Griffen, Bivens, & Bell, 1983). The gastroplasty

procedure was the first purely restrictive procedure. Gas-

troplasty involved creating a horizontal staple line that

left a small segment open to allow passage of food into

the stomach. This procedure failed to produce signifi-

cant long-term weight loss. The vertical-banded gastro-

plasty (VBG) evolved from the gastroplasty. VBG featured

a pouch created on the lesser curvature of the stomach

with a polypropylene mesh band around the outlet of the

pouch. It produced good short-term weight loss but re-

gaining weight and exacerbation of gastroesophageal re-

flux were common late complications. Over the next few

decades, modifications were made to these procedures to

improve patient outcomes and safety. In the 1990s, ad-

vances in laparoscopic technique made these procedures

less invasive, safer, and more attractive to patients. In

2001, the first adjustable gastric band was approved in

the United States after success in Europe and Australia

(Table 2).

Case study: Nelson’s bariatric surgery

Upon making contact with the surgeon’s office, Nel-

son was given two appointments. The first was for an

informational seminar conducted for a small group of

451



Long-term sequelae of bariatric surgery C. M. Thomas & L.-F. M. Taub

Table 2 continued

Malabsorptive procedures Combination procedures

Combines removal or exclusion of two thirds of the stomach along

with a long intestinal bypass that significantly reduces the

absorption of fat.

Advantages:
r Best weight loss of all techniques (70%–90% loss of excess body

weight over 2 years).
rWeight loss is well maintained.
r Adjustable and partially reversible, but only by further surgery.
r A very good option for revision if other techniques have failed.

Disadvantages:
rMalabsorption to some minerals, vitamins, and protein. Patients

must commit to taking lifelong supplements of the fat-soluble

vitamins (A, D, E, and K), calcium, and sometimes iron.
r Risk of deficiency state (e.g., iron deficiency anemia or

osteoporosis if supplements not taken).
r Increased stool frequency 2–4 per day.
r Flatulence if fatty foods eaten.

A small pouch is connected to the small intestines where food

and digestive juices are separated for the first 3–5 feet so only

a portion of the fat, calories, and nutrients is absorbed.

Advantages:
r Results in higher average weight loss (75% of excess body

weight).
r No adjustments required or artificial materials.

Disadvantages:
r Dumping syndrome.
r Longer recovery time.
r Permanent.
r Potential for staple line leak.
r Potential for staple line leak.
r Nutritional/mineral supplements mandatory.

patients by a nurse, the surgeon, and an insurance spe-

cialist. They explain the bariatric surgical procedures, the

risks and benefits of each, the clinical work up required,

and the process of insurance approval. After attending the

seminar, Nelson will have his initial visit with the sur-

geon. The first office visit consists of an extensive patient

history including a family and weight history. Individu-

als who are obese as children have the poorest likelihood

of successfully losing excess weight without intervention.

The weight history includes questions about obesity in

the family of origin, whether he was overweight as a

child, his weight at 18 years of age, and fluctuations in his

weight as an adult. Detailed chronicling of the patient’s

obesity and any attempts at weight loss are needed for the

insurance approval process. Nelson reports having been

heavy all of his life and being from a family of overweight

people. He does not feel his weight interfered with his

childhood activities because he was active in athletics, but

he did feel ostracized because of his weight in high school.

He presents the nurse with a chronological list of his at-

tempts at weight loss dating back to his early teens. His

comorbidities acquired secondary to obesity are also doc-

umented. After the initial interview and physical exam,

it is determined that bariatric surgery would help this

patient to improve his health and quality of life. He meets

with the nurse who assesses his understanding of the pre-

operative process and provides him with the list of clinical

tests he will need to collect between now and his next of-

fice visit. He will also be referred for a psychological eval-

uation to determine if his goals for surgery are realistic
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and to evaluate if he is committed to the life-long follow-

up that is required. Bariatric surgery will not solve any

psychological issues that have contributed to a patient’s

obesity. The psychiatric practitioner will look for atti-

tudes and behaviors that have contributed to unhealthy

or self-destructive eating patterns such as binging, vom-

iting, laxative and diuretic misuse, or fasting. Any psy-

chological or emotional problems uncovered at this time

must be addressed before a patient will be cleared for

surgery. Nelson’s preoperative psychiatric evaluation re-

veals that he suffers with long-standing depression and

low self-esteem. It is recommended that he should

participate in psychotherapy and consider bupropion

both for its antidepressant effect and to help minimize

the withdrawal symptoms of smoking cessation.

One or more preoperative nutritional counseling ses-

sions are required to review the postoperative diet and

to encourage instituting healthy eating habits before

surgery. Current medical evidence is not in agreement

over the benefit of a strict preoperative diet. The only doc-

umented benefit of preoperative weight loss/liquid diet

was found in reducing liver volume in patients with hep-

atomegaly that could make surgery technically more dif-

ficult (Allied Health Science Section Ad Hoc Nutrition

Committee, 2008).

Following this preparation, Nelson will return to his

primary care NP to obtain the final medical clearance

for surgery. Insurance providers often require proof of

3–6 months of medically supervised weight loss prior to

surgery. Nelson has many documented attempts at su-

pervised weight loss because each discussion regarding

weight management was carefully documented by the

NP. Over a 6-month period, Nelson completed all of his

prerequisite testing (Table 3) and counseling and all in-

volved in his care agree that he is ready for weight loss

surgery.

Surgery and postoperative period

Nelson’s laparoscopic Roux-en-Y GB (RYGB) surgery

was performed without complication and he was dis-

charged home on post-op day 4. A National Institutes

of Health (NIH) study (2009) found the risks of bariatric

surgery have dropped dramatically and now are no

greater than those following a cholecystectomy. This

study also supported the fact that obesity-related disease

puts patients in greater peril than the surgical procedure

and its potential complications (Longitudinal Assessment

of Bariatric Surgery Consortium, 2009). Current evidence

is reassuring to NPs who may be concerned about the

safety of bariatric surgery. Even though the risks for com-

plications in the perioperative period are very low, typ-

ically <1%, patients should still be meticulously mon-

Table 3 Clinical testing

Typical clinical testing for bariatric surgery work up

Chest x-ray

Electrocardiogram (EKG)

RUQ ultrasound (to r/o gall bladder disease)

Pulmonary function tests

Sleep study-Nocturnal polysomnogram

Echocardiogram

Bilateral lower extremity venous studies

Helicobacter pylori breath test

Urinalysis

Blood testing

CBC w/diff

PT/PTT

Chem profile

Lipid panel

Amylase

Lipase

PSA

Intact PTH

Vit D-25OH

Vit B12

Fe

Ferritin

Folate

TSH

T3, T4

C reactive protein

Hemoglobin A1C (if diabetic)

itored for problems, specifically the following: anasto-

motic leaks, pulmonary embolus, deep vein thrombosis,

bleeding, and infection. Patients may present with sub-

tle or nonspecific signs and symptoms. These can include:

unstable vital signs, unrelenting nausea and vomiting, or

abdominal pain. The most worrisome altered vital sign in

this patient population is persistent tachycardia at >120

beats per minute for at least 4 h (Champion, 2009). Per-

sistent tachycardia in the perioperative period can be the

earliest warning for anastomotic leak, bleeding, or infec-

tion and presents a solid case for emergent surgical ex-

ploration. With laparoscopic surgical techniques, compli-

cation rates are reduced and readmission to the hospital

following bariatric surgery is not common. The Ameri-

can Society for Metabolic and Bariatric Surgery Centers

of Excellence program reports a 90-day incidence of read-

mission of 4.7% (American Society for Metabolic and

Bariatric Surgery, 2005). Although most patients have an

uneventful course, it is imperative that all involved in car-

ing for these patients know how to appropriately assess

them after surgery. Morbidly obese surgical patients often

do not present with the symptoms an NP would expect

from a typical postoperative patient. Because of obesity-

associated comorbidities, they have no reserve tolerance
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and a seemingly minor complication can quickly escalate

to a life-threatening crisis. Compounding the difficulty in

proper diagnosis of complications, body habitus makes

physical exam difficult and radiologic and diagnostic ta-

bles may have inadequate weight capacities to adequately

evaluate a distressed patient. The clinical pearl to extract

here is that the patient’s surgeon should be involved as

early as possible when any complication is suspected.

Many patients will report symptoms of dumping syn-

drome beginning early in the postoperative period. This

complication is thought to contribute to successful be-

havior modification. Dumping syndrome results from

ingestion of simple sugars and fats that trigger vasomo-

tor and neuroendocrine responses after a bypass proce-

dure. The rapid emptying of the hyperosmolar content

directly from the gastric pouch into the jejunum causes

patients to experience abdominal cramping, diarrhea,

nausea, lightheadedness, tachycardia, flushing, and hy-

potension. These unpleasant symptoms help create an

aversion for poor food choices. This phenomenon can

persist for several years following GB.

Long-term considerations

Patients should be seen by the bariatric surgeon im-

mediately postoperatively (1–2 weeks after surgery) then

every 2–6 months until their surgery anniversary, then

annually. Nelson is being followed by a bariatric surgery

center with a very comprehensive follow-up program

that includes monitoring of laboratory tests and nu-

tritional, and behavioral modification counseling every

6 weeks. The NP should become involved in the patient’s

care soon after his weight loss procedure in order to make

sure that he receives an appropriate and comprehensive

follow-up.

Although weight loss usually reaches a peak between

18 and 24 months postoperatively, these patients require

life-long follow-up. Patients can develop nutritional defi-

ciencies, especially after malabsorptive procedures. Nel-

son will require life-long vitamin and mineral supple-

mentation. Because of the reduced size of the gastric

pouch limiting hydrochloric acid secretion and the by-

passing of the duodenum, proper iron and B12 absorption

are impossible. These along with a multivitamin, calcium,

and vitamin D should be conscientiously supplemented.

Patients should be made aware that after GB they only

passively absorb about 1% of the oral B12 taken, and

deficiencies can lead to permanent neuropathies (Al-

lied Health Science Section Ad Hoc Nutrition Committee,

2008). Lifetime follow-up and monitoring are necessary

to prevent micronutrient deficiencies.

In addition to nutritional deficiencies, there are some

additional late complications to be alert for. Patients who

Table 4 Clinical results for Nelson’s pre and postsurgery monitoring

Fasting

blood

Date glucose Weight (lbs) BMI Hgb A1C

August 10 65 188 28

January 10 70 216 32 4.3%

September 09 80 243 36

July 09 79 291 43

March 09 87 304 45 6.3%

December 08 98 338 50

October 08 96 Oral diabetes

medications

discontinued

351 52 7.0%

September 08 120 365 54

August 08 210 Surgery 390 58 12%

May 08 226 388 57

have procedures that involve cutting and/or stapling of

the stomach or bowel can be at risk for gastric out-

let strictures, internal hernias, or small bowel obstruc-

tions. Gastric bands may slip or erode the gastric mucosa.

These possibilities should be considered whenever a pa-

tient complains of persistent abdominal pain. In an emer-

gency when a nasogastric tube is required, it should be in-

serted by a bariatric surgeon under fluoroscopic guidance.

GB surgery places Nelson at higher risk for a marginal or

stomal ulcer secondary to the use of nonsteroidal antiin-

flammatory drugs (NSAIDs) and he should be advised not

to use these over-the-counter medications. Oral bispho-

sphonates also put these patients at higher risk for gas-

tric ulceration. Consideration should be given to any oral

medications required and the potential for them not to

be absorbed as expected or to be too large and cause ob-

struction of the gastric outlet. When possible, alternatives

to oral dosing of medications (topical, nasal, or injectable)

should be considered. Enteric coated or delayed release

formulas should be avoided altogether. Average excess

weight loss at 5 years ranges from 48% to 74% after GB

and from 50% to 60% after restrictive procedures. About

one third of these patients regain some of this weight but

few regain the full amount of excess weight lost.

Improved comorbidities

Two years after surgery, Nelson weighs 188 pounds

and no longer requires medications for diabetes, hyper-

lipidemia, hypertension, or his CPAP machine (Table 4).

He has lost 204 pounds, approximately 90% of his ex-

cess body weight. This amount of weight loss is related to

Nelson’s motivation to make the necessary lifestyle

changes. He recognized that bariatric surgery is only a

tool to help him achieve his goals. Body contouring
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surgeries are often required subsequent to bariatric

surgery as a result of skin changes such as the loss of

normal elasticity and tone after being stretched to an ex-

treme followed by rapid weight reduction (Vaidya, 2006).

Sadly, most insurance providers view these procedures as

cosmetic and not reconstructive.

Primary care follow-up after bariatric surgery

It has been estimated that the number of people who

have bariatric surgery for morbid obesity may reach

close to 1 million over the next several years (Fujioka,

2005). Employment changes or relocation may result in

a change of insurance plans and healthcare providers.

Additionally, patients may travel a long way to have

surgery at a center of excellence and they may find it too

inconvenient or expensive to travel back for routine

follow-up (Frank & Crookes, 2010). NPs must be cog-

nizant of the long-term monitoring required for these pa-

tients and understand the risk of complications from this

surgery over the long term so that they can appropriately

manage these patients.

During the first 6 months after bariatric surgery, pa-

tients are at risk for cholelithiasis because of rapid weight

loss that causes an increase in cholesterol secretion fol-

lowed by the bile being saturated with cholesterol. Pa-

tients can be placed on 300 mg of ursodeoxycholic

acid (Ursodiol) twice daily for 6 months prophylactically

(Andris, 2005).

RYGB surgery (65%), laparoscopic adjustable gastric

banding (LAGB; 25%) and together the duodenal switch

(DS), BPD, and the sleeve gastrectomy account for 10%

of bariatric procedures performed in the United States

for severe obesity (see Table 2 for a description of each

of these surgeries; Frank & Crookes, 2010). Patients un-

dergoing malabsorptive procedures such as the RYGB or

the BPD are at higher risk of nutritional deficiency com-

pared with restrictive procedures such as the LAGB, so a

diet high in protein with vitamin supplementation is re-

quired (Virji & Murr, 2006). Long-term sequelae of the

RYGB may be vitamin B12 deficiency because produc-

tion of intrinsic factor by the small gastric pouch has

been substantially reduced (Frank & Crookes, 2010). Re-

placement therapy can be 25,000 units of sublingual B12

twice a week (Fujioka, 2005) or 1000 µg of intramuscu-

lar B12 monthly or 100 µg of B12 orally daily (Frank &

Crookes, 2010; Virji & Murr, 2006). NPs should consider

vitamin B12 deficiency in patients with a history of RYGB

surgery who present with deficits in vibration sense in

the feet or joint position unawareness, a wide-based gait

and a positive Romberg’s sign that are signs of this defi-

ciency (Singh, Thomas, Diamond, & Diamond, 2010). Al-

though vitamin B12 deficiency produces macrocytic ane-

mia (with a mean corpuscular value [MCV] >100 fL), the

neurologic deficits often occur first (Singh et al., 2010).

BPD and DS may lead to protein calorie malnutrition

in 5% of cases, occurring several years after surgery. A

symptom of this problem is diarrhea and signs include ex-

cessive weight loss and hypoalbuminemic edema (Frank

& Crookes, 2010). Referral to the operating surgeon is

warranted to evaluate the patient for surgical revision.

Calcium requirements are 1200 mg daily (Virji & Murr,

2006) after bariatric surgery and calcium citrate can be

used for supplementation. Difficulty absorbing calcium

is common after bypass surgeries so routine serum cal-

cium should be ordered as well as 25 OH vitamin D,

even in patient’s without symptoms, to prevent bone loss.

Fat-soluble vitamin D levels may not be maintained by

oral supplementation after the malabsorptive DS surgery

(the level should be >30 ng/mL) and so the patient

should be advised to sit in the sun for several minutes

daily. Approximately 5–30 min of sun exposure between

10:00 a.m. and 3:00 p.m. at least twice a week to the face,

arms, legs, or back (without sunscreen) usually leads to

sufficient vitamin D synthesis (Office of Dietary Supple-

ments, 2009). The Trousseau sign of latent tetany (elicited

by placing a blood pressure cuff on the patient’s arm and

inflating to 20 mmHg above systolic blood pressure for

3–5 min increases the irritability of the nerves, and results

in flexion of the wrist and metacarpal phalange joints

with extension of the interphalangeal joints and adduc-

tion of the thumb) is an early sign of hypocalcemia that

the NP can evaluate (Suneja & Muster, 2009). Severe vi-

tamin D deficiency will result in proximal muscle weak-

ness (Frank & Crookes, 2010). The NP should consider

bone density testing as part of the long-term management

of patients at risk for osteoporosis as a result of bariatric

surgery (Frank & Crookes, 2010).

Iron deficiency after bariatric surgery is a result of by-

passing the duodenum and proximal jejunum, the site of

iron absorption, and diminished gastric acid, which fa-

cilitates iron absorption (Frank & Crookes, 2010). Fer-

rous gluconate is less likely to produce constipation than

ferrous sulfate and 50–60 mg twice daily should be pre-

scribed. Monitor the response to this treatment. MCV <

70 fL is typical in the microcytic anemia of iron defi-

ciency. After supplementation follow the MCV every 3

months until it normalizes. The premenopausal patient

may develop anemia refractory to oral iron and may re-

quire parenteral iron infusion (Virji & Murr, 2006).

Pregnancy is contraindicated for 18–24 months post-

bariatric surgery because of the rapid weight reduction

resulting nutritional deficiencies caused by the surgery

that need to be addressed. The primary care NP should

counsel the patient and assist in the provision of appro-

priate contraception (Andris, 2005; Virji & Murr, 2006).
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This is performed to protect the fetus and to ensure op-

timal nutritional replacement for the women during this

period (Andris, 2005).

Months to years after bariatric surgery, a small num-

ber of patients will develop protein calorie malnutrition

related to strictures at the anastomotic site or difficulty

with adherence to a balanced diet because of food aver-

sions (Virji & Murr, 2006). These patients will have severe

episodes of nausea and vomiting with a history of hospi-

talizations for ensuing dehydration, renal insufficiency,

and liver failure. Referral to a gastroenterologist for ag-

gressive total parenteral nutrition, dilation of strictures,

and enteral nutrition until malnutrition is resolved is the

appropriate course of action (Virji & Murr, 2006).

Weight maintenance in the first 5 years following

bariatric surgery increases the chance for continued

long-term weight loss. Following the patient during this

time for adherence to diet, planned physical activity

for 60 min a day, and self-monitoring will help rein-

force the importance of ongoing lifestyle changes. Pa-

tients need to be taught to avoid high-calorie liquids

and between meal snacks. Additionally, they need to

drink liquids at a different time than they eat their meals

(30–45 min prior to meals for the first 6 months and

60–90 min after meals after 6 months) because the fluid

can move the solid food out of the surgical pouch pre-

venting the feeling of satiety critical to weight loss (An-

dris, 2005). Six months after surgery, 120 oz of flu-

ids per day is required to maintain hydration and to

help maintain the feeling of satiety between meals. Pa-

tients should be taught to eat three meals a day spaced

5 h apart, forego snacking, and prepare their meals at

home to avoid foods high in fat and sugars. Patients

should be taught that fat and sugar intake is limited

to 10 g a serving to prevent the dumping syndrome

symptoms of diaphoresis, palpitations, flushing, abdom-

inal cramping, and explosive diarrhea (Andris, 2005).

Support group referrals after surgery provide motiva-

tion and helpful realistic advice from peers about the re-

quired lifestyle changes that will aid patients to maintain

their weight loss. One study found that patients who par-

ticipated in regular support groups lost up to 30% more

weight than those who did not (Orth, Madan, Taddeucci,

Cody, & Tichansky, 2008). Physical activity programs also

provide motivation and the support required to maintain

weight loss (Frank & Crookes, 2010).

Chronic disease management after bariatric
surgery

Prior to surgery, Nelson was diagnosed with severe

sleep apnea and required CPAP during the sleep period

at 20 cm of water to keep his airway open. His loud snor-

Table 5 Nelson’snocturnal polysomnogram (age: 54,weight: 392,height:

5′ 9′′, BMI: 57.9, gender: M)

Normal

reference

Minutes Percent range

Sleep latency 26.5 0–23 min

Wake after sleep onset 212.0 0–87 min

Total no. of arousals 251

Respiratory related 51

Nonrespiratory related 200

Total wake time 237.0 51.5% 0–115 min

Total sleep time 223.0 316–497 min

Sleep efficiency 48.5% ≥76%

Stage 1 (N1) 54 12.3% 2%–18%

Stage 2 (N2) 76.5 17.4% 39%–74%

Stage 3/4 (N3) 0.0 0.0% 0%–13%

Rapid eye movement (REM) 92.5 21.1% 16%–30%

REM latency 243.5 65–160 min

Value

Apneic events 187

Mean duration (s) 21.8

Maximum duration (s) 113.3

Hypopneic events 118

Mean duration (s) 4.0

Maximum duration (s) 126.0

Apnea/hypopnea index (AHI) 83.4 ≤5

Baseline SAO2 92% ≥95%

Average SAO2 90% >90%

Avg SAO2 during resp events 75.8%

Lowest SA02 61.0% >90%

Bradycardia No No

Tachycardia No No

Cardiac arrhythmias Yes No

Bolded items are considered abnormal. Normative data from electroen-

cephalography of Human Sleep; Clinical Applications, Williams, Karacan,

and Hursch, John Wiley & Sons, New York, 1974.

ing, gastroesophageal reflux, excessive daytime somno-

lence, and complaints of impairment in daytime function-

ing prompted his NP to order a nocturnal polysomno-

gram to evaluate these symptoms. The report showed

that his apnea/hypopnea index (AHI) was 83 (normal ≤5;

Table 5). After bariatric surgery, obstructive sleep ap-

nea improvement will parallel weight loss, and the NP

will have Nelson retested as he begins to lose substantial

weight. At first, the CPAP pressure is reduced and finally

if the AHI normalizes he can discontinue this treatment.

T2DM improves long before significant weight loss is

achieved (Frank & Crookes, 2010). Alterations in the gut

hormones intestinal hormonal peptide tyrosine tyrosine

(PYY), ghrelin, and glucagon-like peptide-1 (GLP-1) may

explain this phenomenon (Franchetti & Goldfine, 2009).

Ghrelin, produced in the fundus, is an appetite stimu-

lant seen to decrease in RYGB surgery, while PYY and

GLP-1, which are satiety hormones, increase (Franchetti
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Table 6 Primary care provider’s guide to the follow-up care of the bariatric surgical patient

Medication considerations
r Diuretics—use with extreme caution to prevent dehydration and renal insufficiency.
r Extended-release/controlled-release medications—these will not be properly absorbed and should be replaced with immediate-release

formulations.
r NSAIDS—(including COX-2 inhibitors) should be used ONLY in conjunction with a proton pump inhibitor (PPI) and only if no reasonable alternative

exists.
r Bisphosphonates—should not be used to avoid increase gastric ulceration risk.
r Calcium citrate—this is the calcium supplement of choice as it is best absorbed.
r Pill size—large pills may block stoma and/or cause erosion of the mucosa.
r Psychiatric medications—may require increased or divided doses.
r Anticoagulants—as absorption is unpredictable, patients on oral preparations should be monitored with extreme caution.

Metabolic considerations
r Roux-en-Y gastric bypass patients are at risk for micronutrient deficiencies. Specifically B12, folate, Iron, vitamin D, and calcium.
r Vitamin supplementation for patients who have had malabsorptive procedures is a LIFELONG requirement.
r Osteopenia/osteoporosis—bone turnover is known to be increased; therefore, yearly DEXA scans are recommended.
r Secondary hyperparathyroidism—may develop because of poor calcium intake.
rWeight regain—warrants immediate follow-up with a bariatric surgeon to rule out a mechanical problem with the surgery.

Worrisome symptoms
r Abdominal pain—can often be vague and deceptive. Contact with the bariatric surgeon is crucial.
r Fever
r Tachycardia
r Shoulder pain
r Recurrent UPPER abdominal cramping/pain
r Disproportionate abdominal tenderness/pain
r Shortness of breath or any PE symptoms
r Prolonged vomiting
r Dry heaves
r Bloating with hiccoughs
r Inability to tolerate liquids for 24 h
r Under no circumstances should a nasogastric tube be inserted by anyone but the bariatric surgeon.

Long-term follow-up
r Ideally visits with the bariatric surgeon should be as follows∗:

o One-week post-op

o One-month post-op

o Three months post-op

o Six months post-op

o One-year post-op

o Annually thereafter
r Blood testing should be performed every 3 months during the first year then annually

o Theses should include:

j CBC

j Iron studies

j Albumin

j Folate

j B12

j PTH

j Fat-soluble vitamins
r Patients with obstructive sleep apnea should continue to use their CPAP.

o Repeat sleep studies should be performed at 6 months and 1-year post-op to determine the need for adjustments or discontinuation.

∗More frequent visits may be necessary (every 4–6 weeks) for patient’s with adjustable gastric bands during the first year for sequential injection of saline

into the band to tighten it gradually.

& Goldfine, 2009). GLP-1 slows absorption of glucose

in the gut, increases insulin secretion when blood sugar

is elevated, and lowers glucagon production halting

glycogenolysis, a cause of elevated blood sugar in those

with T2DM.

Nelson was initially on sitagliptin, metformin, and gly-

buride to control his blood sugar. In 3 months, his

HgbA1C went from 12% to 7%, and he was taken off

his medications. The first medication that was discontin-

ued was glyburide because it is the only one of these that
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can cause hypoglycemia. Treatment for hypoglycemia is

the ingestion of simple sugars to bring up the blood

sugar level followed by a snack to keep the blood sugar

from dropping again. Ingestion of simple sugars would

precipitate dumping syndrome, and the diminished stom-

ach pouch would make it difficult to take in the additional

food required to treat the hypoglycemia.

As in a recent study of those with RYGB surgery,

Nelson’s BP and dyslipidemia normalized with weight

loss and Nelson is no longer on the angiotensin-

converting enzyme inhibitor or the statin drug

(Mohamed, William, & Jason, 2009).

T2DM is considered a risk equivalent of coronary

artery disease (CAD). Concomitant hypertension, hy-

perlipidemia, and obstructive sleep apnea also are be-

lieved to increase the risk of CAD. As long-term health-

related quality of life improvements and reduced long-

term mortality in morbidly obese patients are reported

after bariatric surgery, it is likely that more patients will

chose this treatment (Christou et al., 2004; Karlsson, Taft,

Ryden, Sjostrom, & Sullivan, 2007). NPs need to have

knowledge about the long-term implications of these

surgeries and be prepared to monitor and treat these pa-

tients to prevent any untoward sequelae (Table 6).

Bariatric patients must be counseled to follow a diet low

in calories, fats, and sweets that is lifelong. The effects

of the surgery will provide early satiety; however, over

time patients must keep to their diet (often no more than

1000 calories) and faithfully follow an exercise program

in order to keep weight off. Support groups offer pa-

tients the therapeutic milieu that helps them achieve

these goals. NPs can follow the quality of the patient’s

diet and activity level by requesting the patient to

keep a diary of these activities. This also helps patients

take responsibility for their behavior and evaluate what

they are doing to keep from regaining weight after the

surgery.
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