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Introduction:
Bariatric/Metabolic surgery is commonly per-
formed and now has been universally accepted 
as an obesity treatment. It has gained much fa-
vor as the treatment for uncontrolled diabetes, 
hyper-lipidemia especially associated with met-
abolic syndrome in the last decade. 

Obesity is a metabolic syndrome with known 
complications. Our study provides a systemic 
review of the patients to establish the associa-
tion of metabolic/weight loss surgery with the 
outcomes including weight loss, type-II diabe-
tes, hypertension and hyper-lipidemia over a 5 
year time period.

Th is is a case series of metabolic/weight loss 
surgeries in a developing country where it is still 
in its early phase as compared to the developed 
world and still not many people are aware of this 
treatment option for obesity and its related co 
morbidities.

At this stage of our on-going study, the analysis 
clearly proves that this surgery is a very eff ective 
tool to resolve and/or improve uncontrolled 
metabolic conditions with sustainable results 
over a long period.

Material and Methods:
Th is study was conducted in 2 private sector 
hospitals of Karachi, from 1st January 2012 till 
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23rd December 2016. Morbidly obese patient 
were included in the study that underwent 
weight loss/bariatric procedure namely, laparo-
scopic sleeve gastrectomy (LSG) according to 
the following protocol; weight loss was defi ned 
as decrease in excess weight loss followed by 
change in BMI, type-II diabetes as defi ned by 
decrease in HbA1c, normal fasting blood sugars 
without medication. Hypertension as defi ned 
by decrease in systolic/diastolic blood pressure 
without medication, and hyperlipidemia as de-
fi ned by decreased lipid profi le without medica-
tion. An informed consent was taken from each 
patient before proceeding with the study.

An observational study of 378 adult patients 
(aged 20–60 years), with a minimum body mass 
index (BMI) of 35 who underwent laparoscopic 
sleeve gastrectomy were included for weight loss 
outcomes and associated co morbidity remis-
sion or resolution that is type-II diabetes, hyper-
tension, or hyperlipidemia 

Confi dence intervals of 95%, power test 90%, 
mean and SD were calculated for excess weight 

loss and BMI. Frequency and percentages were 
calculated for co morbidities HbA1c levels, 
Blood pressure and hyperlipidemia.

Results:
Mean weight loss as percentage of excess weight 
lost, followed by change in BMI was recorded. 
Associated comorbids were reported as percent-
age of resolution or remission for type-II diabe-
tes, hypertension, hyperlipidemia. 

Reduction of 65% in pre and post operative 
HbA1c was observed.  Pre and post operative 
reductions in systolic and diastolic blood pres-
sures were reported as 73% decline. Whereas, 
lipid profi le panel of patients showed improve-
ment up to 70% in pre and post operative Tri-
glycerides (TG) levels.(table-1) 

Weight loss: Sleeve gastrectomy reported great-
er weight loss exceeding 50% of excess weight  
with 95% confi dence intervals. Th e sample size–
weighed mean excess weight loss aft er sleeve 
gastrectomy was 75.7%. (table 2)

Improvement or remission of type-II diabetes: 
Type-II diabetes (glycated hemoglobin < 6.5% 
without medication), sample-size–weighted 
complete resolution was 76.8% while 85.4% 
show improvement in HbA1c. A reduction of 
2.8% in mean HbA1c was observed post opera-
tively. Mean reduction in fasting blood glucose 
showed promising results to less than 126mg/
dL. Our study remission rate for type-II diabe-
tes was reported as 65% with a mean baseline 
HbA1c of 9.3% decreasing to 6.5% aft er surgery. 
(table-3)

Improvement or remission of hypertension: 
Hypertension (blood pressure <140/90mmHg 
without medication), complete remission rates 
were 63.4.% and improvement up to 80.2%. 
(table-4)

Improvement or Remission of Hyperlipidemia: 
Hyperlipidemia (According to NCEP ATP II 
guidelines), remission rates were 71.4% and 
improvement was found to be up to 96.9%. Re-
mission of hyperlipidemia was defi ned as blood 

Table-1: Eff ect of Bariatric Surgery on Co morbid Medical Conditions

Condition % Reduction
Diabetes ( HbA1c) 65

Hypertension ( drop in Systolic and Diastolic BP) 73

Hyperlipidemia (triglycerides) 70

Table-2: Weight loss outcomes for Bariatric Operations LSG in percentages

Excess weight loss (%) 70.7

Mortality (%) 0

Morbidity (%) 15-30

Nutritional morbidity (%) 2-8

Table-3: Improvement or remission in type-II diabetes aft er LSG

Before Aft er
Hba1c 9.3 6.5

Fasting blood sugar >126 <126

Table-4: Eff ect of Bariatric Surgery on co-morbid medical conditions

Condition % Resolved % Improved
Diabetes 76.8 85.4

Hypertension 63.4 80.2

Hyperlipidemia 71.4 96.9
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cholesterol level less than 200 mg/dL without 
coronary artery disease, HDL greater than 40 
mg/dL, LDL less than 100 mg/dL, and TG less 
than 150 mg/dL. (Table 4)

Complications were rare, including bleeding 
<2%, leak rate <5%,  gastroesophageal refl ux 6%, 
iron defi ciency anemia 3% or vitamin B12 defi -
ciency 1%.

Discussion:
Obesity is among the second important cause 
of preventable death worldwide. Obesity is not 
just a disease, it is a metabolic syndrome.1  Obe-
sity is defi ned in terms of body mass index, or 
BMI (measured as weight in kilograms divided 
by height in meters squared). Patients are cat-
egorized as overweight if there body mass index 
(26–29 kg/m2), obese (30-34 kg/m2), or se-
verely obese also called morbidly obese (35–49 
kg/m2), along with the latest addition of super 
obese who have BMI ≥ 50 kg/m2.1 Obesity has 
multiple causes, of which inheritance plays a sig-
nifi cant role.2

Major co morbid conditions are linked with 
obesity, including  type-II diabetes, hyper-lipid-
emia, hyper-tension, hyper-cholesterolemia, de-
generative joint disease, low back pain, obstruc-
tive sleep apnea, gastroesophageal refl ux disease 
(GERD), cholelithiasis, asthma, abdominal wall 
hernias, and a greater than before incidence 
of various cancers such as those of the uterus, 
breast, colon, and prostate.3

Obesity management starts with simple chang-
es in sedentary lifestyle, diet counseling,4,5 and 
behavioral changes.6 Pharmacologic therapy is 
another option and recommended as an adjunc-
tive or supplementary therapy.7

Present study shows intermediate- to long-term 
(5-year follow-up) status post sleeve gastrecto-
my. Out-comes of the study shows that on aver-
age, at 3 and 5 years post surgery patients had 
lost 80% and 70% of excess weight, respectively. 

Improvements in comorbidities aft er LSG was 
overall reported as excellent. Hypertension re-

solved completely in 60% of patients in the 1st 
year. Our study also shows promising results for 
obstructive sleep apnea decreasing from 25% to 
10%, symptoms related to gastroesophageal re-
fl ux disease (GERD) resolved in more than 50% 
of cases, which is comparable to other inter-
national data8-10 while asthma, depression and 
quality of life improved.11-13 Dixon and associ-
ates14,15 published a landmark article describing 
outstanding results of LSG over best possible 
medical management in diabetic patients. Dia-
betes was reported to be resolved up to 17% in 
the medical group vs. 80% aft er sleeve gastrec-
tomy, in a 3-year follow-up.

Present study shows no mortality. Our study 
results are comparable with Buchwald and col-
leagues16 for four major co morbidities associ-
ated with obesity.

LSG results in excellent Long-term weight loss. 
Estimated excess weight loss from our study 
were  45–50% for BMI of >60 kg/m2, and 60% 
for BMI of 35 to 50 kg/m2 with a 32F pouch 
size,17 hospital stay averaging 2 days, operative 
time less than 90 minutes, and with none of 
them converted to open procedures or mortal-
ity. Severe complications including bleeding and 
leak was reported in less than 1% cases. 

Most prominent feature of metabolic weight loss 
surgery is the increased emphasis on metabolic 
eff ects of surgery. Th e resultant weight loss and 
improvement in comorbidities shows promising 
results.

Surgical therapy is now considered to be modal-
ity of choice for management of type-II diabe-
tes. Almost 80% severely obese patients respond 
to weight loss surgery. Metabolic/weight loss 
surgery showed improvement or near resolu-
tion of type-II diabetes well before they had 
achieved maximum weight loss. Hickey and col-
leagues18 highlighted these observations with a 
resolution in 85% of patients. MacDonald and 
associates,19showed longer life span. Schauer 
and colleagues showed improvement, in terms 
of  fasting insulin levels and glycosylated hemo-
globin levels returning to normal  in 83% and 
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improving markedly in 20 (17%). In 2009, bar-
iatric weight loss procedure was considered to 
be treatment of choice for diabetes by  American 
Diabetes Association.21

Central obesity, glucose intolerance, dys-lipid-
emia, and hypertension reported as 52% among 
morbidly obese patients present mostly as Meta-
bolic syndrome.22 Weight loss surgery can suc-
cessfully treat diabetes and pre-diabetes with a 
resolution in metabolic syndrome in up to 98% 
of patients in the fi rst year post-surgery.23 Dys-
lipidemias get bett er in >80% and overall lipid 
profi les are also improved.

Severe obesity increases the risk of heart failure 
particularly due to hypertension and cardiac hy-
pertrophy. Obesity is particularly strongly asso-
ciated with left  ventricular internal diameter and 
hypertrophy.24 Weight loss results in decreased 
intravascular volume, decreased cardiac output, 
and decreased arterial pressure, ultimately lead-
ing to decrease in over all blood pressure.23

Many other comorbid situations are also re-
solved by weight loss surgery. Obstructive sleep 
apnea signifi cantly improved aft er surgery. Af-
ter 1year post surgery mean respiratory distur-
bance index for all patients decreased from 51 
to 15 (P <.01).25 Other obesity related prob-
lems like asthma, non-alcoholic fatt y liver dis-
ease (NAFLD), Musculo-skeletal problems, 
especially degenerative joint disease and low 
back pain symptoms usually improve and oft en 
resolve in patients who experience signifi cant 
weight loss.26

Conclusion:
Pakistan, a developing country which is ranked 
in the top ten countries that have an obesity 
epidemic, this study gives comprehensive proof 
that metabolic surgery can make a huge impact 
in decreasing the morbidity and mortality asso-
ciated with obesity and metabolic syndromes. 
Th e study is still on-going and the data till now 
has proved beyond any doubt that the results are 
very promising and sustainable with minimal 
risks.

Confl ict of interest: None

Funding source: None

Role and contribution of authors:
Dr Surrendar Dawani, collected the data and ref-
erences and wrote the initial write-up.

Dr Aruna Dawani, collected the data and refer-
ences and improve the article

Dr Hassan Ahmed, helped in collected the data 
and referenes

Dr Shahid Rasul, critically review the article and 
made the fi nal changes

References: 
1. Schwartz SI, Shires GT, Spencer FC, Daly JM, Fischer JE, Gal-

loway AC. Principles of Surgery, Companion Handbook: 
McGraw Hill Professional; 1993.Surgical Management of 
Obesity,p-1127-1164

2. Stunkard AJ, Foch TT , Hrubec Z. A twin study of human obe-
sity. Jama. 1986;256(1):51-4.

3. Huang CK, Vij A. Roux-en-Y Gastric Bypass for Obesity.  Re-
duced Port Laparoscopic Surgery: Springer; 2014. p. 415-25.

4. Wadden TA, Foster GD, Letizia KA . One-year behavioral 
treatment of obesity: comparison of moderate and severe 
caloric restriction and the eff ects of weight maintenance 
therapy. Journal of consulting and clinical psychology. 
1994;62(1):165.

5. LeBlanc ES, O’Connor E, Whitlock EP, Patnode CD, Kapka T. 
Final Evidence Summary.

6. Wing R. Behavioral strategies to improve long-term weight 
loss and maintenance. Medicine and health, Rhode Island. 
1999;82(4):123.

7. Higa KD, Boone KB, Ho T. Complications of the laparoscop-
ic Roux-en-Y gastric bypass: 1,040 patients-what have we 
learned? Obesity surgery. 2000;10(6):509-13.

8. Dixon JB, O’Brien PE. Laparoscopic adjustable gastric band-
ing: outcomes.  Minimally Invasive Bariatric Surgery: Spring-
er; 2007. p. 189-96.

9. Dixon JB, Schachter LM, O’brien PE. Predicting sleep apnea 
and excessive day sleepiness in the severely obese: indicators 
for polysomnography. Chest. 2003;123(4):1134-41.

10. Angrisani L, Iovino P, Lorenzo M, Santoro T, Sabbatini F, 
Claar E, et al. Treatment of morbid obesity and gastroesopha-
geal refl ux with hiatal hernia by Lap-Band. Obesity surgery. 
1999;9(4):396-8.

11. Dixon JB, Chapman L, O’brien P. Marked improvement in 
asthma aft er Lap-Band® surgery for morbid obesity. Obesity 
Surgery. 1999;9(4):385-9.

12. Dixon JB, Dixon ME, O’brien PE. Depression in association 
with severe obesity: changes with weight loss. Archives of in-
ternal medicine. 2003;163(17):2058-65.

13. Schok M, Geenen R, de Wit P, Brand N, van Antwerpen T, 
van Ramshorst B. Quality of life aft er laparoscopic adjust-
able gastric banding for severe obesity: postoperative and 
retrospective preoperative evaluations. Obesity surgery. 
2000;10(6):502-8.

14. Dixon JB, O’Brien PE, Playfair J, Chapman L, Schachter LM, 
Skinner S, et al. Adjustable gastric banding and conventional 
therapy for type 2 diabetes: a randomized controlled trial. 
Jama. 2008;299(3):316-23.

15. Nixon SJ TB Aw, hernia and umbilicus. In:Williams NS, Bul-



88 S Dawani, A Dawani, H Ahmed, S Rasul

Pak J Surg 2018; 34(1): 84-88

strode CJK, O’Connell PR,editors,Bailey & Love’s Short 
practice of Surgery.26th ed.CRC Press:Taylor & Francis 
Group,LLC;2013. p.1075-1081.

16. Buchwald H, Avidor Y, Braunwald E, Jensen MD, Pories W, 
Fahrbach K, et al. Bariatric surgery: a systematic review and 
meta-analysis. Jama. 2004;292(14):1724-37.

17. Lee CM, Cirangle PT, Jossart GH. 218 Laparoscopic verti-
cal sleeve gastrectomy for morbid obesity: a report of a 
fi ve-year experience with 750 patients. Gastroenterology. 
2008;134(4):A-844.

18. Hickey MS, Pories WJ, MacDonald Jr KG, Cory KA , Dohm 
GL, Swanson MS, et al. A new paradigm for type 2 diabetes 
mellitus: could it be a disease of the foregut? Annals of sur-
gery. 1998;227(5):637.

19. MacDonald KG, Long SD, Swanson MS, Brown BM, Morris 
P, Dohm GL, et al. Th e gastric bypass operation reduces the 
progression and mortality of non-insulin-dependent diabetes 
mellitus. Journal of Gastrointestinal Surgery. 1997;1(3):213-
20.

20. Schauer PR, Burguera B, Ikramuddin S, Cott am D, Gourash 
W, Hamad G, et al. Eff ect of laparoscopic Roux-en Y gas-
tric bypass on type 2 diabetes mellitus. Annals of surgery. 

2003;238(4):467.
21. Funnell MM, Brown TL, Childs BP, Haas LB, Hosey GM, Jen-

sen B, et al. National standards for diabetes self-management 
education. Diabetes care. 2009;32(Supplement 1):S87-S94.

22. Lee W-J, Huang M-T, Wang W, Lin C-M, Chen T-C, Lai I-R. 
Eff ects of obesity surgery on the metabolic syndrome. Ar-
chives of Surgery. 2004;139(10):1088-92.

23. Frohlich ED. Obesity and hypertension hemodynamic aspects. 
Annals of epidemiology. 1991;1(4):287-93.

24. Lauer MS, Anderson KM, Levy D. Separate and joint infl uenc-
es of obesity and mild hypertension on left  ventricular mass 
and geometry: the Framingham Heart Study. Journal of the 
American College of Cardiology. 1992;19(1):130-4.

25. Haines KL, Nelson LG, Gonzalez R, Torrella T, Martin T, 
Kandil A, et al. Objective evidence that bariatric surgery 
improves obesity-related obstructive sleep apnea. Surgery. 
2007;141(3):354-8.

26. Matt ar SG, Velcu LM, Rabinovitz M, Demetris AJ, Krasinskas 
AM, Barinas-Mitchell E, et al. Surgically-induced weight loss 
signifi cantly improves nonalcoholic fatt y liver disease and the 
metabolic syndrome. Annals of surgery. 2005;242(4):610.


