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Bariatric surgery has
the ability to provide
complete diabetes
remission to the
majority of people
who suffer from it,
and the patient may
be able to avoid these
complications and
stop all diabetes
medication!

by Stephen G. Boyce, MD, FACS

Obesity and diabetes are among the most
concerning health problems that exist today. More
than 93 million Americans are affected by obesity, and
upwards of 26 million Americans have diabetes. Both are
treated with diet, exercise and medications but usually
yield poor long-term results. Treatment with lifestyle
modification usually results in progressive weight gain
and worsening control of diabetes. Medical treatment

of diabetes has the goal of delaying the onset of serious
complications such as heart attack, blindness, stroke,
amputation and kidney failure — just to name a few.

Recent studies and analysis have shown that bariatric surgery
can lead to weight-loss in patients who are affected by obesity
and have Type 1 diabetes. Bariatric surgery may show significant
improvement in insulin requirements and hemoglobin Alc in
patients who have Type 1 diabetes. These favorable metabolic
improvements from bariatric surgery may help with the medical
management of Type 1 diabetes for patients with obesity. How
is this possible? Well, it turns out that our gastrointestinal tract
(stomach and small intestine) do more than just digest our food.

Current research supports the notion that the gastrointestinal
tract is important for controlling blood sugar and that bariatric
and metabolic surgery is capable of both preventing and treating
diabetes. This improvement in diabetes often occurs before the
patient has had any sign of weight-loss. After surgery, changes in
intestinal hormones, bile metabolism and gut bacteria all appear to
play a role in getting rid of diabetes.



Mechanism of Diabetes Remission
after Bariatric Surgery

Although we know that the gastrointestinal tract
produces more than 100 known hormones, the exact
way it resolves diabetes is not fully understood. What
we have learned is that there are several mechanisms
that come into play, including:

Starvation
Stomach

Upper and lower part of the small intestines

These “parts” of the intestinal tract play a role in resolving diabetes after
bariatric surgery by removing hormones that stimulate appetite, bypassing parts
of the intestines so that they do not “see food” and by delivering food to the
lower part of the intestines rapidly after eating.

Starvation

After bariatric surgery, patients usually consume about 400-500 calories per
day. This is less than the patient’s metabolic rate and is, in effect, starvation.
This produces rapid weight-loss and assists with diabetes resolution. Starvation
begins the process of reversing insulin resistance. With starvation and weight-
loss, the liver and skeletal muscle cells lose fat from inside the cell which makes
them more sensitive to insulin.

Weight-loss with starvation takes time, and for 50 years, bariatric surgeons have
noticed that their patients’ diabetes often resolves immediately after surgery —
before the patient has had any significant weight-loss. Additionally, if starvation
were the only cause of diabetes resolution, one would think that gastric banding
would have similar rates of diabetes remission as the gastric bypass and
duodenal switch. However, diabetes only resolves 48 percent of the time after
banding, but resolves 84 percent of the time with gastric bypass and 95 percent
of the time with duodenal switch. Clearly there is more to diabetes resolution
after bariatric surgery than the effects of starvation alone.

The Stomach

The stomach produces hormones that are involved in glucose regulation, such as
Ghrelin, Gastrin and Glucose-dependent insulinotropic polypeptide (GIP).

Ghrelin is made primarily in the top part of the stomach. It is the
only known appetite-stimulating hormone in the body, and it also acts
to reduce insulin secretion after a meal. The stomach usually makes
Ghrelin in large amounts before a meal, and then after eating, the
Ghrelin production is greatly reduced. After bariatric surgeries such
as sleeve gastrectomy and gastric bypass, Ghrelin levels drop up to 75
percent — causing patients to have a reduced appetite, secrete more
insulin and have lower blood sugar levels.

Gastrin is produced in the lower part of the stomach (but also by the
small intestines and pancreas) after eating. Gastrin makes a patient feel
full by stimulating the pancreas to make more insulin after a person
eats a meal. This also has the effect of improving diabetes.

Glucose-dependent insulinotropic polypeptide (GIP) levels are
elevated after gastric bypass and cause the pancreas to release more
insulin. This causes the liver and muscle cells to remove glucose from
the blood stream and produce lower blood sugar levels.



The Upper Intestine Theory

The upper intestine theory proposes that by bypassing
the upper part of the small intestine, diabetes improves
because specialized endocrine cells secrete anti-diabetic
compounds in the absence of food. Endocrine cells
perform a process in which a group of cells secretes into
the blood or lymph circulation a substance (for example,
hormone) that has a specific effect on tissues in another
part of the body. Anti-diabetic compounds help cells
metabolize glucose, as well as lipids and proteins, and
combat insulin resistance.

Support for this theory comes from an operation
called the duodenojejunal bypass (DJB). DJB
involves bypassing the first three feet of
the small intestine. After DJB, there
isn’t any weight-loss, but rapid
improvement in diabetes and a
reduction in hemoglobin Alc

(HbA1c) has been shown,

which is a strong marker

The Lower
Intestine
Theory

The lower intestine theory suggests

that by getting food to the lower

intestine more quickly (by bypassing

the upper intestine), diabetes is improved.
Operations that best improve diabetes are gastric bypass and
duodenal switch, which create a shortcut for food to get to
the lower intestine. When undigested food gets to the lower
intestine, it causes specialized endocrine cells to secrete
glucagon like polypeptide 1 (GLP 1), oxyntomodulin (OXM)
and polypeptide YY (PYY) among others.

Conclusion

of diabetes. If you reverse the DJB, the diabetes
returns. This indicates that if you bypass the upper
small intestine, you block signals that promote
diabetes. These signals or compounds from the
upper small intestine have not been identified yet.

Specialized endocrine cells such as glucagon is
a hormone that can be used to treat severe low
blood sugar. Glucagon-like peptide-1 is a 30-amino
acid long peptide hormone deriving from the
tissue-specific posttranslational processing of the
proglucagon gene. Oxyntomodulin is a naturally
occurring 30-amino acid peptide hormone
found in the colon, produced by the oxyntic
(fundic) cells of the oxyntic (fundic)
mucosa. It has been found to suppress

ﬁ appetite. Amino acids serve as the

building blocks of polypeptides,
and polypeptides serve as the
building blocks of proteins.

® GLP 1is elevated after

bariatric surgery, causing

the pancreas to secrete more
insulin. This has been shown
to help the pancreas cells
which make insulin (beta
cells) revive after damage
from diabetes.

OXM improves diabetes by causing intestinal cells
to remove sugar from the blood stream, causing
people to burn more energy through improved

metabolism and reduced appetite due to satiety.

® DPYY appears to improve diabetes by stimulating

the brain to release a hormone called alpha MSH
that decreases appetite. PYY is elevated after
bariatric surgery.

In summary, bariatric surgery has the amazing ability to prevent and treat diabetes! It does so at least in part by altering
intestinal “hormones” that cause the pancreas to secrete more insulin and cause the body to be more sensitive to insulin. The
anti-diabetic effects are proven to be more effective than the best medicines available.
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The Obesity Action Codlition (OAC) is a National non-profit organization dedicated
to giving a voice to- individuals affected by obesity and helping them
along their journey toward better health. Our core focuses are to
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The OAC knows that the journey with weight can be challenging
but we also know that great things happen when we learn,
connect and engage. That is why the OAC Community exists.

Our Community is designed to provide quality education, ongoing
support programs, an opportunity to connect, and a place to take
action on important issues.

Through the OAC Community,
you can get access to:
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