e Not all excess weight is lost

e Magjor Undertaking with risk of complications including mortality
Extensive patient counselling which involves discussion of al the
three surgical options with special emphasis on the risks of each
procedure.

2. Careful evaluation of the patient’s expectations is essential. Some
patients want a better weight loss and don’t mind the risks associated
with a sleeve or a bypass while others are not prepared to take
those risks and want a gastric banding.

3. Factors like Hiatus hernia and reflux oesophagitis.

4. Assessment of patient’s compliance in future.

5. A frank discussion of the surgeon’'s experience of a particular
procedure.

Gastric banding is suitable only in alimited number of patients who
are well informed and understand the working of a band. They
understand the need for some self-discipline, need for a monthly
follow-up initialy, need for band adjustments. Weight loss after
gastric banding is inferior to sleeve and bypass. So patient’s
expectations should be defined. They should understand that weight
loss after agastric banding is modest and can be variable.

Decision between deeve gastrectomy and gastric bypass rests on

the following factors:-
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Patient’s preference

Surgeon’s preference

Duration of Diabetes Mellitus

4. Presence of reflux symptoms and hiatus hernia.

Bariatric surgery isan extremely effective means of sustained weight
loss. The impact on co-morbidities is impressive with remission/
improvement of Type Il diabetes, eep apnea, hypertension, PCOD
in mgjority of the patients. Extensive patient counselling; both by a
surgeon as well as a nutritionist, detailed clinical evaluation and a
well trained team are the keys to a successful result.
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Surgical Curefor Typell Diabetes-From Bariatric Surgery toMetabolicSurgery

Sandeep Aggarwal, Akshat Wahal
Department of Surgical Disciplines, All India Institute of Medical Sciences, New Delhi, India

\ _diabetic patients.

(“Abstract: India is fast becoming the diabetes capital of the world. A sgnificant proportion of these patients are overweight or obese. Bariatric surgery\
leads to a remarkable impact on type 2 diabetes mellitus. Remission of the disease occurs in 60-80% of the patients undergoing surgery i.e. these
patients are off any anti-diabetic medication while maintaining normoglycemia. The impact occurs early in the post-operative course before any
significant weight loss has occurred. Thus, factors other than weight loss are responsible. The possible mechanisms include role of gut hormones like
GLP1, fagter gastric emptying, decrease in inflammatory status and improvement in insulin resistance. Due to this remarkable impact of bariatric
surgery on diabetes mellitus among the morbidly obese population, there is a lot of research going on in the field of metabolic surgery where standard
bariatric surgery procedures or some Smilar novel procedures are being used in diabetic patients with class | obesity or normal BMI patients in hope
of remisson/resolution of diabetes. Surgical cure of diabetes is possible in near future and it may become the standard of care in a select group of

J

Diabetesisagloba epidemicaffecting about 250 million peopleworldwide.
Being overwe ght increasesthechancesof becoming diabeticten-fold. For
thosewho are obese, therisk of becoming digbeticincreases30-fold. The
twin problem of diabetesand obesity inIndiaisincreasing at anexponentia
rate. India leads the world with the largest number of diabetic subjects,
earning the dubious digtinction of being termed the “ diabetes capitd of
the world”. According to the Diabetes Atlas 2009 published by the
Internationa Diabetes Federation, around 50.8 million peopleinindiaare
affected with diabetesand thisnumber isexpected toriseto 87 million by
2030. The so-cdled “Adan Indian Phenotype’ refers to certain unique
dinicd and biochemica abnormdlities in Indians like increased insulin
resistance, greater abdomind adiposty i.e. higher waist circumference
despitelower body massindex, lower adiponectin and higher C-reective
proteinlevels. ThisphenotypemakesAsian Indiansmoreproneto digbetes
and premature coronary artery diseese.

Typell disbetesis considered a progressive and relentless disease with
progressive beta cdll falure. The progressive nature requires ongoing
assessment of metabolic control and usudly leadsto an intengfication of

therapy withincreasing doses of hypoglycemic agents, incdluding insulin.
Furthermore, obesity gppears to be the engine driving the epidemic of
digbetes and it ismost unfortunate that many of these therapeutic agents
are associated with weight gain. Thus, the search for cure and/or better
control of T2DM is an ongoing process.

Inalandmark article entitled “Who would have thought it?An operation
provesto be most effective thergpy for adult onset didbetes’, Porieset d
highlighted the dragtic impect of surgery on Type 2 digbetes Mdlitus.
Sincethen the conventiona moddlity of trestment isbeing chalenged by
growing number of surgeons. Published research is providing further
evidencethat surgery canbemoreefficient thaneither sandard or intensive
medical trestment done.

It has been well-documented that bariatric procedures such as deeve
gastrectomy, Roux en 'y gastric bypass and hilliopancrestic diversion
promote evident and sustained weight loss, with clear improvementsin
hyperglycemia, dydipidemia, hypertension and associated comorbidities,
aswedl asmortdity in morbidly obese patients (BMI1>35.0 kg/m2). The
impact ontype 2 didbetesisparticularly impressivewith 70-80% patients

Correspondence: Dr. Sandeep Aggarwal, Department of Surgical Disciplines, All India Institute of Medical Sciences, New Delhi, India

e-mail: sandeep_aiims@yahoo.co.in



JIMSA April - June 2013 Vol. 26 No. 2

achieving remisson or improvement. More importantly, this postive
impact on diabetes occurs in the early postoperative period when
substantia weight loss has not occurred. It is believed that various gut
hormones play an important role in resolution of diabetes after bariatric
surgery. Therole of the bypass of foregut has been considered one of the
important reasonsfor this. The bariatric operations|like the gestric bypass
and the duodenal switch involve a variable degree of bypass of the
duodenum and jejunum. One of the theories about the cause of Type-2
diabetes mdlitus has been the excessve stimulation of foregut by food
leading to overproduction of Glucose-dependent Insulinotropic Peptide
(GIP) and consequent hyperinsulinemia and insulin-resstance. Bypass
of theforegut excludesit from thefood and thusthereisno stimultion of
the K-cdllsin the duodenum responsiblefor secreting GIP. Moreover, the
undigested foodispresented early tothedistd ileum. Thisearly presentation
of chymetoileumleadsto stimulation of L-cdllsand anincreased secretion
of Glucagon like peptide-1 (GLP-1).

Publishedlongtermresultsof bariatric surgery proceduresinvolving bypass
of the duodenum report an 85 to 98 percent cure rate of T2DM in obese
patients. Thedlinicd resolution of T2DM is defined asindependence of
al anti-diabetic medicationsand maintaining aHbA 1clessthan 6.0. The
gagtric bypass resolves T2DM in 84-86% of patients and the duodend
switch in over 95%. Moreinteresting than this statistic isthe fact that the
T2DM resolution is evident within days to weeks after the surgery and
long beforeexperiencing any meaningful weight loss.

The mechanism of glycemic improvement has been asubject of interest
and therearemany studiesthat havetried to explain thisphenomenon. As
mentioned earlier, roleof thebypassof foregut hasbeen considered oneof
theimportant reasons put forward to explain this dramatic pog-operative
resolution of T2DM. Dr. Francesco Rubino’s pioneering rodent
expaimentsdearly demondrateakey rolefor thenutrient exd uded proxima
smadl intestinein the resolution of T2DM. The gestric restrictive dement
of the bariaric operaion has no role in glycemic contral in this mode.
This has been degantly demongtrated by Rubino et d in their sudy on
non-obese digbetic rats where a gastrojgund bypass (GJB) was done
with an intact gastric volume. There was a marked improvement in the
fagting plasmaglucoselevelsin dl therats that underwent GJB.

The bariatric operations like the gadtric bypass and the duodend switch
involveavariabledegree of bypassof the duodenum andjgjunum. Oneof
the theories about the causes of Type-2 digbetes mdlitus has been the
excessive simulation of foregut by food leading to overproduction of
Glucose-dependent Insulinotropic Peptide (GIP) and consequent
hyperinsulinemiaandinsulin-resistance. Bypassof theforegut excludesit
from the food and thus there is no stimulation of the K-cdlls in the
duodenum responsible for secreting GIP. The lower level of GIP causes
upregulation of the GIP receptors of b cdls and improvement in insulin
resstance. Thusthereisarestoration of theglucosehomeostass Moreover,
the undigested food is presented early to the distd ileum. This early
presentation of chyme to ileum leads to simulation of L-cdls and an
increased secretion of Glucagon like peptide-1 (GLP-1). Thispeptidehas
apotent glucose dependent action on the b cdlls of pancreas. Thisresults
inincreasadinsulin secretion andimprovement of disbetes. Inthestomach
GLP-1hasaninhibitory effect on gastric matility thusdeaying thegastric
emptying. This may dso contribute to the improvement of digbetes, as
less insulin will be required due to dower availahility of food in the
intestines.

Thus, potential mechanisms responsible for positive impact on digbetes
following bariatric surgery include immediate post operative sarvation
followed by rapid weight loss, expedited ddivery of nutrients to dista
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intestine (llea brake, hindgut hypothesis) and foregut hypothesis
(duodend excluson). Physica shortcuts enhancing rapid delivery of
nutrients to dista small intestine increase secretion of GLP-1, Peptide
Y'Y and Oxyntomodulinfor L cdllsand areimplicated inreduction of food
intake and gadrointestind motility and improve glucose homeostasis.
Evidencefor thistheory isderived in part from Jguno-iledl bypass (J B),
withGLP-1levesdevated over 10foldandimproved glucosehomeodtass
Despite postive evidence for the lower intestind hypothes's, recently
published rodent experiments by Francesco Rubino clearly demondrate
that nutrient excluded duodenum and proxima jejunum play amgjor role
in resolution of T2DM independent of the hindgut hypothesis. Rubino
experimentsprovidecondusiveevidencethat T2DM could bediminated
or restored solely based on the absence or presence, respectively, of
nutrient flow through the proximd intestine, with afixed degreeof nutrient
shorteutting to the distal intestine.

Theimpressiveresults of bariatric surgery on type 2 diabetes mdlitusin
morbidly obese population has led to consderation of surgery as a
trestment option for digbetesin digbetic patients with BMI <35.0 kg/m.
Rubinoetd and DePaulaet d have popularized the concept of metabolic
surgery for trestment of Type 2 DM in non-obese patients (BMI<35 kg/
n?) with duodeno-jgjunal bypass and ilea interposition + Seeve
gadtrectomy respectively and have shown good results. Laparoscopic
Seeve Gastrectomy (LSG) adone has been proposed by severd experts
asareasonableoption for metabolic surgery, being safer andssmple. Ithas
shown resolution of type 2 diabetes mellitus in 60-80% of morbidly
obese patients and sgnificant improvement in remaining. It involves
removing 80-90% of the stomach, leaving behind only a deeve of it.
There is no dear opinion on mechanism of resolution of T2DM after
L SG Possiblemechanismsindudecd orierestrictionand decressed Ghrdlin
production as aresult of removd of the gestric fundus, whichisamgjor
sourceof Ghrelin. However, somestudieshave shown dteration of distal
gut hormones like GLP-1 that have an impact on insulin sensitivity and
betacdl function might be responsible.
Lgparoscopic deeve gadtrectomy (L SG), aredtrictive bariatric operation,
may be used toinduce weight lossin moderately obese diabetic patients.
LSG isasmpler and safer operation than other bariatric operationslike
gadtric bypass and duodend switch (BPD-DS). LSG has a favorable
impact on Type Il Digbetes. Our own experience with this procedure
shows that more than 80% patients are cured of digbetes. Han et d
reported marked improvement in the comorbidities, which were present
in 50 out of 60 patientswho underwent L SG* Diabetesresolvedindl the
8 digbetic patients, hypertension resolved in 92.9% and improved in the
remaining patients. There are few reported studiestill date, on effect of
LSG on DM with BMI < 35 kg/n2. These have shown resolution rates
of 50% - 88% with significant decreasein HbA1C after 1 year.

CONCLUSIONS

Diabetesisamgor public hedth problemwith dehilitating complications.
Itisdifficult to achieve asmooth euglycemic state with the conventiona
trestment like diet, exercise, ord hypoglycemic agentsand insulin. With
tighter control of the diabetes, areduction of the complications has been
reported. Impressiveimprovement indigbetic statusof patientsundergoing
bariaric surgery has simulated interest in surgery asapotentia cure for
type 2 digbetes(NIDDM). Indiaisthe digbetic capitd of theworld. A lot
of these patientsare obese. A safe surgica procedurewith avery low rate
of complicationsisrequired if surgery for cure of diabetesis conddered.
At present metabolic surgery that is surgery for cure of Typell Digbetes
medllituscan becons dered for moderately obesediabeticsinwell- desgned
studies. Only after the sefety of these procedures hasbeen proved beyond
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doubt, should they beoffered to non-obesedicbetics. Lgparoscopic Seeve
gastrectomy is areasonable option for metabolic surgery. More complex
procedureshaveahigher rate of complicationsand should bedoneonly as
apart of controlled clinicdl trids.

Metabolic surgery isan exciting area, whichislikely to havefar reaching
consequences on the treetment of Type |1 Diabetes Mdlitus in future.
However ascientific and cautious gpproach is required from the surgical
community to avoid any mishaps, which could lead to premature death of
this extremely promising trestment option.
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Bariatric Surgery for Treatment of Obstructive Sleep Apnea

Hemanga Bhattacharjee, Sandeep Aggarwal
Department of Surgical Disciplines, AIIMS, New Delhi

Abgtract: Morbidly obese patients have a high prevalence of obstructive deep apnea (OSA). Besides excdllent weight loss, Bariatric surgery leads to
significant impact on OSA. A mejority of patients are off the continuous positive pressure (CPAP) machine within few weeks of the surgery. Reduction
of fat around the neck leads to decrease in pressure on upper airways and breathing apparatus. Bariatric surgery also leads to improvement of
inflammatory status which also is a factor leading to improvement in OSA after surgery. Bariatric surgery should be offered as treatment for OSA in
patients with a body mass index (BMI) > 35 Kg/n?. It can also be considered in patients with BMI between 30-35 Kg/n? and OSA.

INTRODUCTION

Obstructive desp apnea(OSA) isadisorder of deep. Itisduetorepetitive
collapse of the upper airways leading to snoring, fragmented deep,
hypoxemia, hypercapnes, swingsin intrathoracic pressure and increased
sympathetic activity. Clinicaly the patient has excessive daytime
deepiness,snoring andpausesand choking spellsin breething during deep.
Itisedimated that 2% of middleaged women and 4% of middleaged men
suffer from OSA?. Prevaence of degp gonoeaincreases with increasing
body massindex (BMI).A ten percentincressein weight predictsa6-fold
increaseintheoddsof devel oping moderate-to-severe OSA2. Itsincidence
in morbidly obese patients has been reported between 38% and 93% and
ismore frequent in men®. As screening for OSA before BSisincressing,
more and more patients of OSA are being detected; nevertheless, many
researchershedievethat itisgtill aunder reported problem’. Severd severe
hedth-related issues have been associated with OSA induding those of
premature deeth, sudden degth from cardiac causes, traffic accidents,
hypertension, ischaemic heart diseases, stroke, type | diabetes, increased
neck circumferenceand viscerd adiposty.

Clinica diagnosis of OSA isdifficult. Diagnodtic toolslike the Epworth
Sleegpiness Score, the Maintenance of Wakefulness Test, the Berlin
Questionnaire, Wiscondan Segp Questionnaire, the STOP and STOP-
BANG Quedtionnairearecommonly usedfor screening of OSA inbariatric
patients. However, accuracy of these questionnaires is inconsistent®.
Thegtandard method of diagnosing OSA isviapolysomnography (PSG).
PSG test is donein deep laboratory and patients need to stay overnight
inthelaboratory. PSG ca culatethenumber of gpnoea(completecessation
of arflow) and hypopnea (50% to 90% decreasein airflow and at least a
4% drop in oxygen saturation for >10 seconds) episodesin each hour of
deep. “Apneahypopneaindex” (AHI) or “respiratory disturbanceindex”
(RDI) aretwo commonly used parametersto dassify the degree of deep
disturbances. Ingenerd, anAHI of lessthan 5isnormd, 5-15ismilddeep
gpnoeg, >15 ismoderate degp gpnoea, and >=30 is severe deep gpnoedf.
Due to the high prevaence of OSA in bariatric patients and the risk of

serious post operative conseguences with undiagnosed OSA following
bariatric surgery, many centresadvocateroutine use of pre operative PSG
indl progpectivebariaric surgery patients’. Ingenerd, mogt of thebariaric
programmesarenot conducting routine preoperative PSG prior to bariatric
surgery. Itismoreof atailored approach, only the patientswith preoperative
symptoms of OSA are referred for PSG?

BARIATRIC SURGERY AS A TREATMENT
OPTION FOR OBSTRUCTIVE SLEEP APNEA

Medica therapy in the form of Pogdtive Airway Pressure (PAP) is the
primary trestment modality for OSA. Surgery isanoptiononly insdected
group of patients. The primary objectives of surgery in OSA are to
increesethearway Szeand decreasethea rway ressance, thereby reducing
the work of breething. The surgical proceduresfor OSA may be site-
specifictechniqueslikenasa surgery (septoplasty, turbinectomy), Uvulo-
paato-pharyngoplasty or surgery on the base of the tongue. Surgica
therapy may aso involve upper airway reconstruction like maxilla
mandibul aradvancement, tracheostomy or non-airwaysurgery likebariatric
surgery °. Bariatric surgery involves surgery on the gestro intestingl tract
in order to create caoric redtriction and sometimes mal-absorption in
order toinduceweight lass. Thecommonly performed bariatric procedures
areadjugtablegadtricbanding (AGB), Roux-en-Y gadtricbypass(RY GB),
deeve gagtrectomy (SG), and hilio-pancregtic diverson (BPD). These
procedures are ether restrictive, ma absorptive or both and are done
lgparoscopicdly in mgority of the patients.

Presently, bariatric surgery is recommended in OSA patients with body
mass index (BMI) more than 35kg/m? 101,

In mgority of the patientsbariatric surgery improves or resolves OSA
and the other parameters of deep quadity®™.

MECHANISM OF OSA IMPROVEMENT
FOLLOWING BS
Improvement in OSA following bariatric surgery are due to weight
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