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INTRODUCTION

urgery has developed as the most successful treatment
for “morbid” obesity (i.e. obesity associated with se-

From bariatric o metabolic
surgery in non-obese subjects:
time for some caution

Da cirurgia bariatrica a cirurgia metabdlica: tempo de
extremo cuidado em diabéticos ndo obesos

Mervyn Deitel’

ABSTRACT

Severe obesity is associated with type 2 diabetes mellitus, and both resolve with weight loss af-
ter bariatric operations. Intestinal hormones have been identified which are stimulated by rapid
nutrient delivery to the lower small bowel after certain weight-loss operations. These incretins
stimulate secretion and hypertrophy of the pancreatic beta cells. Surgical procedures are now
being performed to treat diabetes in adults of lesser weight, and the importance of ruling out
latent autoimmune diabetes in the adult (a variety of type 1) is suggested, before experimenting
with these procedures. Arqg Bras Endocrinol Metab. 2009;53(2):246-251.
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RESUMO

A obesidade grau Il estd francamente associada ao risco e a presenca do diabetes tipo 2, sendo
as duas condigoes passiveis de resolugao com as cirurgias bariatricas. Hormoénios gastrointes-
tinais que formam eixo enteroinsular tém sido identificados, sendo mais intensa e rapidamente
liberados apds os procedimentos antiobesidade. Esses hormonios, entre os quais as incretinas,
estimulam a secrecao e a hipertrofia da células betapancreaticas. Novos procedimentos tém
sido desenvolvidos para tratar o diabetes tipo 2 em adultos com obesidade em graus menos
intensos. No entanto, € necessaria a exclusao de pacientes com diabetes autoimune latente
do adulto (LADA - uma variedade do diabetes tipo 1) antes da indicagcdo de um procedimento
cirurgico. Arqg Bras Endocrinol Metab. 2009;53(2):246-251.
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metabolic syndrome (2), and the most important disease
of this syndrome is type 2 diabetes mellitus.

A discussion follows of the anthropologic develop-
ment of insulin resistance and type 2 diabetes, the ef-

rious, debilitating and progressive disease) — BMI > 40
. kg/m? or > 35 with co-morbidities (1). Bariatric opera-
 tions were initially performed to decrease oral intake or

to produce malabsorption, to decrease assimilation of
energy (calories) and thereby result in loss of adipose tis-
sue. It was soon realized that the metabolic co-morbid-
ities of massive obesity resolved with weight loss — type
2 diabetes, dyslipidemia, hypertension, atherosclerosis
and coronary artery disease, hepatic steatosis and even
& chronic inflammation. These co-morbidities made up a
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fects of the bariatric operations on type 2 diabetes, and
some caution in the current trend to treat diabetes in
normal-weight individuals by operations.

DEVELOPMENTS OVER THE MILLENNIA

Before the last ice age 10,000 years ago, our ances-
tors were hunter-gatherers. They hunted animals and
also ate some roots and berries, consuming protein and
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some very complex carbohydrates (3-5). This coin-
cides with a diet with a low glycemic index (6,7). These
meals were irregular and sometimes infrequent, and
when there was a “kill”, the entire clan would share
the meal. Through natural selection, early man devel-
oped “thrifty” genes which conserved energy in times
of famine (8).

In the Neolithic period, about 8,000 years ago, in
the Fertile Crescent between the Mediterranean and
Persian Gulf, farming started with indigenous wild
grains (although the Crescent was eventually “over-
farmed”). Agriculture likewise commenced in Turkey,
Egypt, China and America — wheat, barley, oats, rye,
rice, corn. The grains and further crops were ultimately
refined. Regular and frequent meals of carbohydrate
with a higher glycemic index became available, with fre-
quent stimulation of insulin secretion by the pancreas
(4). Insulin resistance developed with impaired glucose
tolerance. This progressed over the centuries to the
modern era, where convenient fast-foods containing
particularly high levels of simple sugars, accompanied
by a sedentary lifestyle, have resulted in the obesity
epidemic. The metabolic syndrome, with insulin re-
sistance, type 2 diabetes, and the related disorders are
now prevalent. The prior “thrifty” genes now provide
susceptibility to obesity.

We now have the increasing incidence of type 2 dia-
betes. The impaired glucose handling is associated with
elevated plasma insulin and a down-regulation of insu-
lin receptors (9). The high levels of circulating insulin
inhibit lipolysis and promote lipogenesis.

GLUCOSE PROCESSING FOLLOWING OPERATIONS
FOR MORBID OBESITY

Immediately following all types of bariatric operations,
there is rapid improvement in glucose handling, before
there is significant weight loss and often before the pa-
tient is even discharged from hospital (10,11). After
the old jejuno-ileal bypass (Figure 1), the oral glucose
tolerance curve was markedly flattened — glucose by-
passed its absorptive area in the intestine (12). Immedi-
ately after gastric restrictive (Figure 2) or gastric bypass
(Figures 3, 4 and 5) operations with gastric pouch and
stomal edema, the patient is able to consume only 575
+ 146 calories per day at time of discharge from hospi-
tal (13-15); this leads to a rapid up-regulation of insulin
receptors (16,17) located on cell membranes in muscle
and adipose tissue.
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Figure 1. A jejuno-ileal bypass, providing rapid transit of food to the distal ileum and
malabsorption.
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Figure 2. Adjustable gastric banding. A common gastric restrictive operation, limiting
oral intake.
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Figure 3. Diagram of a Roux-en-Y gastric bypass.
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Figure 4. The malabsorptive biliopancreatic diversion operation results in rapid
entrance of food into the hindgut.
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Figure 5. The duodenal switch operation also provides rapid exposure of the lower
& small bowel to nutrients.

Later, the improved glucose metabolism after gas-
ric restrictive (18) and bypass (19) procedures is as-
ociated with the weight loss, and is greater after the
bypass operations, which are followed by more rapid
and greater decrease in fat mass (10).
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After gastric bypasses, endocrine secretion from

¢ the bypassed foregut was originally postulated to be
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the cause of the improved glucose processing (20,21).
More recently, incretins (intestinal hormones that stim-
ulate postprandial insulin secretion) secreted into the
bloodstream because of expedited nutrient arrival in
the distal small bowel, have been found to be elevated
(22,23). The most fascination has been with glucagon-
like peptide-1 (GLP-1) secreted into the bloodstream
by the L-cells of the hindgut (24-26). GLP-1(7-36)
amide has been found to stimulate postprandial insulin
secretion by the beta cells and to increase beta-cell mass
(as well as delay emptying of the intact stomach) (22).
GLP-1 and peptide YY have been associated with im-
provement of diabetes in those operations that bypass
the proximal intestine (27,28).

This has led to considerable GLP-1 interest, with a
move by bariatric surgeons to treat diabetes in patients
with lower BMIs (even below the obesity range) with a
bariatric operation that includes bypass of proximal in-
testine —1.¢. the gastric bypass, duodenal switch, and the
original biliopancreatic diversion (29-31). The sleeve
gastrectomy (Figure 6) has also been found to result
in accelerated gastric emptying, with GLP-1 elevation
(32). Additionally, those bariatric operations which re-
move the fundus of the stomach have the benefit of
removing the main site of origen of the orexigenic hor-
mone ghrelin (growth hormone releasing hormone) —
i.e. removing a site that causes the sensation of hunger
in the empty stomach (33).

Figure 6. The sleeve gastrectomy alone (ie. the first part of the duodenal switch
operation) has been found to have accelerated emptying of the lesser curvature
gastric tube into the small bowel.
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This has led to current experimental operations for
type 2 diabetes at lower BMIs, by ileal transposition
(interposing a segment of the GLP-1-producing lower
ileum into the proximal jejunum), to stimulate insu-
lin secretion without weight loss (34,35). Also, opera-
tions which empty food promptly into distal bowel and
maintain the stomach, are being studied (30,36).

SLOW TYPE 1 DIABETES (LATENT AUTOIMMUNE
DIABETES IN THE ADULT)

A number of papers submitted to the Obesity Surgery
journal regarding treatment of diabetes in adults with
lower BMIs by gastric bypass, BPD or ileal interposi-
tion, had to be rejected because of inability to provide
documentation. The patients had been assumed to have
type 2 diabetes, but the presence instead of adult onset
of type 1 diabetes had not been investigated.

Latent Autoimmune Diabetes in the Adult (LADA)
has been reported to make up 10% of diabetics with
onset at age 30 to 55 years. Like type 1 juvenile-on-
set diabetes, this is an autoimmune disorder, but the
autoimmune destruction of the beta cells tends to be
slower. It may have onset in adults who have normal
weight, overweight or obesity, and tends to progress
slowly (37-44). Diabetologists and endocrinologists
frequently are not concerned whether this adult-onset
diabetes is type 1 or 2, because the treatment is gen-
erally the same, and the same complications may ul-
timately ensue (nephropathy, retinopathy, peripheral
neuropathy, cardiovascular disease), although the mi-
croangiopathic complications are more typical in type 2
diabetes. The initial treatment for LADA type 1 diabe-
tes has been antidiabetic drugs, which enhance the ef-
fect of the remaining endogenous insulin. However, as
endogenous insulin decreases, the oral drugs eventually
fail and LADA patients must ultimately be placed on
exogenous insulin, unlike many type 2 diabetics.

LADA may be diagnosed by islet-cell antibodies and
anti-glutamic acid decarboxylase antibodies. Plasma in-
sulin levels in these individuals tend to be low (unlike
often found in type 2 diabetics). Thus, the C-peptide
level becomes very low, as the pancreas eventually has
no beta-cell activity (37,41,43).

Normally, when proinsulin is released from the
pancreas into the bloodstream in response to a rise in
serum glucose, the proinsulin is split into insulin and
C-peptide (connecting peptide) — one C-peptide for
each insulin molecule. Patients with LADA (slow type
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1 diabetes), with autoimmune destruction of beta cells,
are eventually unable to produce insulin, so that their
C-peptide levels become very low (often < 0.25 ng/ml,
with no response to meal- or glucagon-stimulation).

In type 2 diabetics, C-peptide levels may be above
normal or normal. With the insulin resistance and as-
sociated lipogenesis and lipotoxicity in type 2 diabetes,
cells become “starved” for glucose, signaling a com-
pensatory increase in insulin production; however, this
can eventually lead to beta-cell apoptosis, unless treated
with diet and hypoglycemic agents.

Early LADA may respond to stimulation by GLP-1.
However, as beta cells are progressively and irreversably
destroyed, these individuals must be placed on insulin
and follow a strict oral intake regimen. If they undergo
a gastric restrictive operation, which occasionally can
have stomal edema, e.g. after NSAIDs or other irri-
tating drugs, or more importantly, if they undergo a
malabsorptive bariatric operation, in which hypertonic
sugary liquids (45) or greasy meals precipitate rapid
transit, it becomes difficult to standardize their insulin
requirements. Thus, although LADA patients may have
early satisfactory results after an “anti-diabetic” intes-
tinal operation, the procedure can eventually lead to
problems in tight diabetic control.

These “slow” type 1 diabetics do not have hyperin-
sulinemia and an associated metabolic syndrome. Their
diabetic control is monitored by HbAlc determina-
tions. Longstanding elevated plasma glucose in LADA
(reflected by elevated HbAlc) will lead to diabetic com-
plications. On the other hand, episodes of hypoglyce-
mia from excess injected insulin can be problematic.

Thus, it is appropriate to differentiate between types
1 and 2 diabetes in the adult when bariatric surgery is
being considered, particularly in patients whose BMI is
below that of severe obesity. Published papers may have
overlooked this feature, and/or have not provided ad-
equate long-term follow-up regarding late insulin de-
pendency (29-31,35,36).

GLP-1

GLP-1 has an insulinotropic effect on the beta cells and
its significance has even been compared to the discovery
of insulin. However, in the situation of no endogenous
insulin, diabetes is certainly present, whereas in the situa-
tion of no GLP-1, diabetes does not seem to occur. In pa-
tients with marked Crohn’s disease and major resections

when I worked under Dr. Leon Ginzburg in New York, «
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and when I followed my own regional enteritis patients
and bowel resections from the 1960s to 1990s, exten-
sive ileo-colic (hindgut) resections were not followed by
diabetes. Also, when I locally pioneered intravenous hy-
peralimentation (TPN) and many patients were referred
with massive small bowel and right colon resections due
to mesenteric vascular occlusion or antithrombin III de-
ficiency, the development of diabetes postoperatively was
not a feature. This requires future investigation.

GLP-1 MIMETIC

The GLP-1 mimetic, exenatide, has been synthesized
(Byetta®, Amlyn Pharmaceuticals and Lilly, injected as
10 pg subcutaneously twice daily) (46,47). In type 2
diabetes with a lower BMI, if a bariatric-type operation
is being considered, the GLP-1 mimetic may be tried
first (with surveillance), as a test or as treatment to pro-
duce a GLP-1 effect on the pancreas, to determine the
effect (26,28).

As another tactic, the enzyme dipeptyl peptidase-4
(DPP-4) rapidly inactivates GLP-1; DPP-4 inhibitors (Sita-
gliptin Vildagliptin), taken orally, are now available (47).

Disclosure: No potential conflict of interest relevant to this article
was reported.
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