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Specific of Nurse Care in Patients with Morbid 
Obesity 

Georgieva S.1, Zhivkov I.2, Terzieva A.1 , Chaneva G.1 , Gurbev G.2 

1 Faculty of Public Health, Medical University, Sofia, Bulgaria 

2Clinic of Endoscopic and General Surgery, First MHAT Sofia, Bulgaria 
e-mail:stefka_mg69@abv.bg 

Abstract 

Background: A complete and adequate care for patients whom underwent surgery is absolutely 
necessary prerequisite to achieve good short and long term results. In the last 10 years were suggested few new 
multimodal methods for adequate preoperative and postoperative patient treatment. “Fast track” surgery and 
ERAS programs are one of the most popular and very promising multimodal techniques, based on rational 
combination of conventional approaches. When we are observing the treatment methods for care of patients with 
severe morbid obesity, there is no way not to mention the advantages of “Enhanced Recovery after Surgery” 
program and the opportunities that this approach gives to the team of medical specialists whom will be 
committed with the preoperative and postoperative care. 

Patients and Methods: We analyze two groups of 36 patients whom underwent surgical treatment for 
morbid obesity for ten year period from 2004 to 2014. The mean Body Mass Index is – 41.3. The sex 
distribution is male- 16 patients; female- 20 patients. Mean age is 48.8 years.  In all of the cases of “group A” 
was performed Adjusted to the Health Care System in Bulgaria “Enhanced Recovery after Surgery” protocol. In 
the preoperative period a fluid and carbohydrates loading in combination with selective bowel preparation and 
thromboprophilaxis was performed. During the operation the thromboprophilaxis was conducted with 
compressive sox. Short acting anesthetic agents were used in addition mid-thoracic epidural catheter was placed. 
In the postoperative care we performed all principles of “Enhanced Recovery after Surgery” program, adjusted 
to the state of our national health system abilities and requirements. In “group B” the care for the patient was 
performed by our National Board requirements using conventional approach from the hospitalization to the 
discharge.  

Results:  The data comparison between “group A” and “group B” has shown that when performing 
ERAS program guidelines, the length of hospital stay is significantly shorter and quality of life after surgery is 
better. The rate of early postoperative complications in “group A” is reduced. A significant improvement in the 
social abilities after surgery and returning to normal life in short terms is benefit of using ERAS program. 

Conclusion: The use of “Enhanced Recovery after Surgery” principles is advisable approach in patients 
with severe morbid obesity and higher risk of surgical and nonsurgical postoperative complications. The 
adjustment of this approach to the requirements of National Health System characteristics and abilities has not 
shown to be prejudicial to the results. 

Keywords: nurse care, enhanced recovery after surgery 

Introduction 

With the development of the modern medicine and surgery a great number of surgical procedures have 
been changed using the abilities of the modern IT and technical devices toward Minimally Invasive Surgery. The 
benefits of this kind of surgical approach are on first place the reduced level of surgical trauma to the patient 
during the procedure and the result of that – reduced surgical stress response which is reason for rapid 
postoperative recovery by itself. On other site the enhanced recovery after surgery, brings not only medical but 
financial benefit to the budget of the country and social benefit to the society and the patient. If we say that 
achieving good results using only the improvement of the surgical techniques without thinking about 
improvement of the whole process of patient management and care by using it will be frivolous. The use of what 
the medicine of our time has achieved in preoperative patient management, care for the patient during the 
surgical intervention and active postoperative care is crucial to the short and long term results after surgery of 
any kind. The implementation of multimodal approach to the care of the patient with morbid obesity highlights 
the benefits in such difficult and very complex to care patients. Although, we know well that the combination of 
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conventional approaches in the process of patient preoperative and postoperative care has it positive aspects, the 
change of some approaches turns to be very useful. The “Enhanced Recovery After Surgery” program has shown 
its role in the process of patient care, but this kind of programs are not easy to implementation and this is this 
refers at it complete meaning to the countries of eastern Europe, where the health care system is not completely 
changed after the falling of communistic political control. This brings to the need such programs to be adjusted 
to the characteristics of the local health care system and its abilities. 

Methods 

We analyze group of thirty six (36) patients which is divided in two groups by using or not the 
principles of “Enhanced Recovery after Surgery” program. “Group A” is the group where the adjusted ERAS 
program was performed. “Group B” is a control group, in which we used the conventional approach for patient 
care. 

Table 1: Patients data 

Patients data 
 Group A Group B 
 Male Female Male Female 
Group number 18 18 
Number 8 10 8 10 
Mean age 48,8 
Mean BMI 41,3 
ASA I 3 4 2 3 
ASA II 4 5 4 6 
ASA III 2 1 1 1 
 Co-morbidities  
Hypertension 6 9 5 7 
Ischaemic heart disease 2 1 2 2 
Arrythmia 2 2 0 2 
Diabetes mellitus 3 4 3 4 
Chronic lung disease 1 0 1 1 
Allergies  2 2 1 2 
Physical disabled 1 0 0 1 

Preoperative care 

Making patient education an organizational priority and creating a shame-free environment that encourages 
patients to speak up and ask questions should be the first step when setting up an enhanced recovery program. 
All health care providers must be sensitized to the concept of health literacy and understand its impact on health 
outcomes. We use a multidisciplinary approach to developing patient education materials, so that information is 
less fragmented. We prefer a unique preoperative clinic visit separate from when the patient was given initial 
information about their diagnosis. Crucial for good outcomes is focusing on the optimizing pulmonary status, 
cardiac disease, medication management, glucose control, frailty and prehabilitation. Inspiratory muscle training 
using incentive spirometry breathing exercises preoperatively reduces postoperative pulmonary complications. 
An example of a preoperative inspiratory muscle training regimen is training patients to perform 20 min daily of 
incentive spirometry breathing exercises for at least 2 weeks prior to an operation. Stopping smoking can reduce 
postoperative complications. Numerous studies have found that smoking cessation can reduce postoperative 
complications, and particularly pulmonary complications. The potential benefit of perioperative beta-blockade 
when used in high-risk patients is a reduction of postoperative ischemia, myocardial infarction,and 
cardiovascular death in high-risk patients. However, perioperative beta-blockade has been found in some studies 
to increase the risk of stroke and even death. Managing anticoagulants in the perioperative setting is becoming 
increasingly commonplace. The decision regarding anticoagulation around an elective operation balances the 
risk of thromboembolism against the risk of bleeding. In patients with a high risk of thromboembolism 
anticoagulation with shorter lasting low-molecular-weight heparin injections is recommended. Patients with 
diabetes are at higher risk for postoperative morbidity and mortality. For diabetics, operations should be 
scheduled early in the morning to avoid prolonged periods of starvation. Additionally, patients with poorly 
controlled glucose or end-organ dysfunction related to diabetes should be recognized as high risk and optimal 
glucose control should be achieved preoperatively. While the rule of nothing to eat or drink after midnight is 
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simple and potentially easy to follow, it also results in some of the most disturbing and common complaints that 
the patients have before surgery. Thirst ranks amongst the most common complaints alongside hunger, anxiety, 
and difficulty to sleep, and thirst (and hunger to some extent) can be reduced by allowing free intake of clear 
fluids. The ideal bowel preparation reliably empties the intestine of all faecal material, with no histologic 
alteration of the colonic mucosa, and with as little discomfort and side-effects as possible for the patient. 
Noninvasive possibilities of bowel preparation, which consist of oral liquid diet or minimal residue diet, 
combined with laxatives, give suboptimal results and must be started days before the planned intervention. 

Intraoperative care 

As the central and peripheral nervous systems are identified as part of the pathway leading to the 
metabolic changes following surgery, it would make sense to block the afferent and efferent nociceptive stimuli 
in anticipation of the injury. There is sufficient evidence that epidural and spinal, and to some extent peripheral 
nerve blocks, play a major role in decreasing the development of postoperative insulin resistance, thus 
minimizing the catabolic response, and provide excellent pain relief. Hypothermia, fluid overload, 
hyperglycemia, exaggerated cardiovascular responses such as tachycardia, hypertension, hypotension, 
arrhythmias, and respiratory disturbances such as hypercapnia, elevated airway resistance, and hypoxia all need 
to be avoided during surgery. Even mild perioperative hypothermia (34–36 °C) has been shown in large 
randomized controlled trials (RCTs) to be associated with adverse outcomes. Most importantly for major 
gastrointestinal surgery mild hypothermia triples the risk of surgical site infection (SSI) by directly impairing 
immunity, and by causing vasoconstriction, which decreases oxygen delivery to the wound. The simplest way to 
decrease cutaneous heat loss is to apply a cotton blanket, or surgical drape to the skin to trap a layer of still air 
below the covering and act as a passive insulator. 

Postoperative care 

Postoperative ileus is a transitory cessation of normal bowel activity. It is arguably the most frequent 
complication after digestive surgery. Perioperative fluid management shall serve as one example. Administration 
of excess perioperative intravenous fluid, especially saline, has a profound pathological effect on intestinal 
physiology. Early oral food intake has been shown to be safe and is well tolerated by 80–90 % of the patients. It 
also enhances patients’ comfort, decreases complications, and facilitates early discharge. It should be 
emphasized that early feeding is just one of multiple preventive measures that needs to be embedded within a 
comprehensive perioperative care pathway. Optimal perioperative fl uid administration has been a matter of 
debate over the last decade.  allowing clear fluids up to 2 h of surgery, no bowel preparation, carbohydrate 
loading, early oral intake, and early discontinuation of IV fluids. 

Conclusion 

The adjusted multimodal approach for enhanced recovery after surgery is safe method for patient care 
and shows to be a method of choice in morbid obesity patients undergoing surgical treatment. The conventional 
methods must be used as fundamentals to perform enhanced recovery program.  
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Abstract 

Background: With the beginning of the new century a variety of new and quite intriguing 
operative techniques and devises for morbid obesity were presented. One of these new and very 
promising devices for operation treatment of morbid obesity was the Laparoscopic Adjustable Gastric 
Band (LAGB). We share our clinical experience with the benefits and complications which we observed 
in thirty six patients with morbid obesity on which Laparoscopic Adjustable Gastric Banding was 
performed from the beginning of 2006 till the end of 2010.  

Patients and Methods: We analyze group of thirty six (36) patients after Laparoscopic 
Adjustable Gastric Banding on who we performed postoperative follow up till present days. The mean 
Body Mass Index is – 41.3. The sex distribution is male- 16 patients; female- 20 patients. Mean age is 
48.8 years.  In all of the cases Fast track protocol was performed, including preoperative risk assessment, 
introduction of patients with potential complications, perioperative antibiotic prophylaxis, 
thromboembolism prophylaxis, early ambulation, early feeding and recovery of flatulence. 

Results: Average postperative stay 2.37 days (2-3). We observed late postoperative 
complications (more than 1 year after surgery) in 19 patients. The most common complication in the late 
postoperative period was migration of the band. In 7 patients second operation was performed in order of 
removal of migrated and insufficient gastric band. In three patients migration toward the gastric lumen 
and gastric perforation was diagnosed. In five cases we observed late postoperative bleeding in the three 
year period after surgery. The mortality in the early postoperative period was 5.56% (2 patients). In the 
late postoperative period we observed 7 patients with severe malnutrition and malabsorption syndrome. 

Conclusion: Introduction of LAGB in the surgical practice was accompanied by a large initial 
enthusiasm. This is due to a reduction in weight and BMI in precise compliance with the methodology. 
The presence of a large number of  early and mostly late postoperative complications shifted the role of 
the LAGB in the treatment of patients with morbid obesity. 

Keywords: laparoscopic bariatric surgery, gastic band, postoperative complications, gastric erosion. 

Introduction  

With the beginning of the new century a variety of new and quite intriguing operative techniques 
and devises for morbid obesity were presented. One of these new and very promising devices for 
operation treatment of morbid obesity was the Laparoscopic Adjustable Gastric Band (LAGB). The 
growing number of patients with severe morbid obesity in Eastern Europe and the opportunity for rapid 
and relatively save weight loss after surgery are the general reasons for the rising popularity of the 
surgical approach to weight management. Sedentary lifestyle, everyday stress, irregular nutrition, lack of 
sport activity and many more are the main reasons of growing number of obesity in the population. For 
the last twenty years the number of individuals with overweight in our population has increased from 7 
percents to up to almost 20 percents. The number of people with severe obesity is observed to be 5 
percents of the population. As one of the main reasons leading to great number of diseases, the morbid 
obesity is pointed to be a great social and financial problem for the budget of the country. The loss of 
ability to work and the expenses for treatment of all the diseases consequence of severe obesity are main 
part of budget losses. On other site most of the people whom are looking for surgical treatment of morbid 
obesity have already tried different approach to handle the weight problem. Our nonrandomized trial 
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pointed that only 30 percents of patients with severe obesity had managed to handle the weight problem 
and only half of them achieved long term weight loss and weight control. All of these reasons made the 
surgical treatment of morbid obesity a reasonable and relatively popular method for treatment. On other 
site because the specifics of our health system the funding of this kind of surgery is of board and is 
ensured by patients own funds. 

Methods 

We analyze group of thirty six (36) patients after Laparoscopic Adjustable Gastric Banding on 
who we performed postoperative follow up till present days. 

Table 1: Demographic data 

Demographic data of patients 
 Male Female 
Number 16 20 
Mean Age 48,8 
Mean BMI 41,3 
ASA I 5 7 
ASA II 8 11 
ASA III 3 2 

Co-morbidities 
Hypertension 11 16 
Ischaemic heart disease 4 3 
Arrythmia 2 4 
Diabetes mellitus 6 8 
Chronic lung disease 2 1 
Allergies  3 4 
Physical disabled 1 1 

Preoperative and postoperative care 

From the very beginning of the hospitalization until the discharge all the patients were treated by 
the rules and guidelines of enhanced recovery program using participation of surgeon, cardiologist, 
nutritionist anesthesiologist, psychologist, nurses and rehabilitation staff. In all the patients a preoperative 
dietary regimen conducted. An earnest interview was performed with each patient with explanation of the 
procedure particulars and expected results. A rapid rehab program for early full activity recovery was 
performed in 32 patients on the 24 hour after surgery. In two patients conduction of rehabilitation was not 
conducted because presence of coxarthrosis. On day 1 a radiological swallow test was performed. On day 
1 and day 2 only fluids were allowed. Semifluids were allowed until the first calibration. Thrombo-
embolism prophylaxis was performed in all patients.  

Surgical technique and complications  

In all 36 patients we used standard five port technique. Two different approaches have been used 
for the band placement. In the first group of 20 patients we used orogastric ballooned tube for calibration. 
The balloon was inflated up to 15 cc and retracted to ensure the volume of the pouch. In 16 patients we 
used pars flaccida approach with distal dissection to avoid damage of the esophagus and stomach. The 
fixation of the band was performed by four seromuscular gastro-gastric stitches. 
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Table 2: Related with the LAGB complications 

COMPLICATION NUMBER PERCENT PRESENTATION 
Port prominence 3 8.34% Port site erythema and 

tenderness, skin erosion 
Port malfunction 2 5.56% Weight gain, inability to 

access port 
Persistent GERD 4 11.12% Reflux, nausea/vomiting, 

dysphagia, heart burn, 
Pouch dilatation 5 13.9% Abdominal pain, food 

intolerance, dysphagia, 
reflux, nausea/vomiting, 
early satiety 

Band migration 5 13.9% Abdominal pain, food 
intolerance, dysphagia, 
reflux, nausea/vomiting, 
early satiety 

Stomach erosion 3 8.34% Abdominal pain, 
nausea/vomiting, dysphagia, 
early satiety, hematemesis, 
fever, sepsis 

Stomach obstruction 2 5.56% Nausea, postprandial 
vomiting, dysphagia, 
abdominal pain, decreased 
oral intake, reflux 

Postoperative mortality 2 5.56% NA 

Conclusion 

Introduction of LAGB in the surgical practice was accompanied by a large initial enthusiasm. 
This is due to a reduction in weight and BMI in precise compliance with the methodology. The presence 
of a large number of  early and mostly late postoperative complications shifted the role of the LAGB in 
the treatment of patients with morbid obesity. 
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Abstract 

Background: Gastric banding (GB) is a common bariatric procedure that is performed 
worldwide. Number of GB procedures is decreasing during the last years due to the reported long-term 
weight loss and long-term complications. Weight loss can be substantial after this procedure, but it is not 
sufficient in a significant portion of patients. Long-term rates for associated complications increase with 
every year of follow up, and only a few long-term studies have been published that examine these rates. 
We present our results after 20 years of postoperative follow up. 

Methods: Two hundred twenty eight patients were operated upon form 01.02.1995 to 
31.01.2015. Data collection was performed prospectively. In retrospective analysis, we analyzed weight 
loss, short- and long-term complications, amelioration of comorbidities and long-term outcome.  

Results: The mean postoperative follow up time was 192 months (range 1-240). The follow up 
rate was 78.5%. The incidence of postoperative complications for slippage was 3.07% and pouch 
dilatation was 8.34%, for band migration was 5.26%. After 20 years rate of overall band removal was 
26.75% and for reoperation alone 16.67%. Total rate of reoperations after was 43.42% resulting in a 
reoperation rate of 2.17% for every year of follow up. Excess weight loss was 39.2% after 1 year, 44.5% 
after 2 years, 43.0% after 5 years, 33.1% after 10 years, 38.8% after 15 years and 35.7% after 18 years of 
follow up. No patient has 20 years after operation the band still in place. Initially the number of patients 
experiencing in comorbidities was reduced, but during long term follow up many of them returned or 
developed new comorbidities. 

Conclusion: The complication and reoperation rate after GB is high. But for most of the other 
available procedures really eligible data on long term outcome and reoperation rate are missing. 
Nevertheless, GB is still a therapeutic option in morbid obese patients, but the criteria for patient selection 
should be carefully evaluated. 

Introduction 

Demographic studies worldwide have shown a recent increase in the incidence of morbid 
obesity, and this condition has been identified as a major public health problem. Non-operative treatments 
for weight loss offer limited success and have a high rate of failure.  

Gastric banding, especially in Europe, was a breakthrough for bariatric surgery in the mid 90ies. 
Until 2008 GB with the advantage of being less invasive and a reversible procedure was the most 
performed bariatric procedure worldwide. Currently, it does not play an important role due to the fact of 
long term results. So GB has been replaced sleeve gastrectomy and Roux-en-Y gastric bypass [1].  

Many reports were published during the nineties and later, when gastric banding was compared 
to precedent operative techniques. However, most of the published data only report two and five-year 
follow-up results. Only a few studies published a follow-up of more than 10 years [2]. 

Obesity and metabolic surgery has been performed for more than 20 years in our bariatric 
reference center. We have always monitored and documented all patients’ physical data in our outpatient 
department. This study retrospectively analyzed the clinical outcome of 228 patients who underwent GB. 



20th World Congress of the IFSO (26-29 August 2015, Vienna, Austria) 

© Medimond  .  S826C0679 10

The aim of our study was to analyze long-term results after GB from 1995 to 2015 and to assess 
the efficacy of GB for weight loss, improvement of comorbidities, and the incidence of complications. 

Table 1 Demographic data 

  Male Female Total 
Number of patients [n] 48 180 228 
Number of patients [%] 21.05 78.95 100 

Mean Age  [years] 40.3 40.4 40.5 
Mean BMI [kg/m²] 48.23 46.80 47.17 

Materials and Methods 

Patients  

Between February 1st 1995 and January 31st 2015, in 228 morbid obese patients, GB was 
performed at the Municipal Hospital in Gera, Germany. All patients were selected carefully according to 
IFSO-Guidelines. All patients were screened preoperatively by a multidisciplinary team. Data collection 
was performed prospectively and analyzed retrospectively.  

Operative Technique  

Between February 1st 1995 and June 15th 1997, 39 (17.1%) procedures had been performed by 
one surgeon using open approach technique. In June 1997, we started the GB procedure with a 
laparoscopic technique used in 82.9% of operations (Table 2). From June 1997 to February 2001, all Lap 
Bands were placed using perigastric approach by two well experienced surgeons. This technique was used 
in 60.1% (n=137) of patients. Afterwards band placement was performed in pars flaccida technique by a 
standardized laparoscopic approach to avoid posterior slippage in 91 (39.9%) patients. From 1995 to 2015 
the operation was performed by 4 experienced surgeons (Table 2). 

Table 2 Operation technique 

 Number of patients 
 [n] [%] 

Open approach 39 17.1 
Laparoscopic approach 189 82.9 

Conversion rate 12 5.3 
Retrogastric technique 137 60.1 
Pars flaccida technique 91 39.9 

SAGB (Ethicon) 11 4.8 
Lap-Band (Allergan) 217 95.2 

The space between the left crus and the band was closed to avoid lateral slippage by a stitch 
between the greater curvature and the left crus. We formed a small pouch of less than 15 cc. The pouch 
was secured by 3 to 5 gastrogastric stitches to avoid anterior slippage. We used 11 SAGB (SAGB; 
Obtech, Ethicon Endo-Surgery) and 217 Lap-Band bands (INAMED Health, Santa Barbara, CA). 
Conversion rate of laparoscopic technique was 5.3% (n=12). All conversions were necessary during the 
first 100 laparoscopic operations. 

Postoperative Management 

The patients were followed in our hospital. The first consultation and clinical examination was 
performed six weeks postoperatively and then every three months for the first two years of follow up. 
Follow up examinations were performed twice a year or whenever needed after the second postoperative 
year. A liquid diet was recommended for the first 5 days postoperatively. A normal diet was introduced 
thereafter. During each visit, a standardized follow up was performed with documentation of weight, 
eating behavior, and a short clinical examination. Band adjustments were very rare. The band was 
adjusted when weight loss or food restriction called for it. Objective criteria for band adjustment were 
weight loss less than 2 kg per month or less than 25% change in EWL after 3 months. In the case of 
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discomfort from a normal diet or reflux symptoms, the filling of the band was reduced. The injection 
volume depended on the weight loss and the patient’s tolerance as well as his or her eating behaviors. 

Table 3 Band related re-operations 

 Number of patients Total 
 Perigastric approach Pars flaccida technique  
 [n] [%] [n] [%] [n] [%] 

Slippage 5 3.64 2 2.19 7 3.07 
Pouchdilatation 19 13.87 0 0 19 8.34 
Disconnection 12 8.76 0 0 12 5.26 

Reoperation rate 36 26.28 2 2.19 38 16.67 

Most of the patients were well motivated to come to the follow up visit during the initial five 
years after surgery. As the years after surgery passed and 12 years after operation it was more and more 
difficult to follow up the patients. All patients were reminded of their appointments with letters as well as 
their general practitioners. Despite these efforts a number of patients were lost to follow up. To contact 
the patients using governmental databases is not allowed in Germany. 

Statistics 

Data were analyzed using SPSS 2.0. All data are reported as a mean +/- 1 standard deviation. 

Results 

Patients  

Between February 1st 1995 and January 31st 2015, in 228 morbid obese patients, GB was 
performed at the Municipal Hospital in Gera, Germany. Preoperative characteristics of the patients are 
listed in table 1.  

The operation was performed in 48 (21.05%) men and 180 (78.95%) women with a mean age of 
40.5 (17-63) years. The mean preoperative BMI was 47.14 kg/m² (33.5 kg/m² - 82.6 kg/m²). The mean 
age in male patients was 40.3 years (21-62 years) and in female patients 40.4 years (17-62 years). The 
mean BMI in men was 48.23 kg/m² (39.7-82.6 kg/m²), which was significantly higher than in women 
46.8 kg/m² (33.5 kg/m²-74.8kg/m²) (p<0.001). 

Follow up 

Follow up data were available from 88.5% of patients. The mean follow up time was 192 (1–
240) months. 

Short and long-term complications 

The incidence of long-term postoperative complications for slippage was 3.07% (n=7) and for 
pouch dilatation 8.34% (n=19). After an open approach in 3 patients, slippage occurred with a mean 
follow up time of 10.3 (1–24) months. After laparoscopy in 2 patients, slippage occurred with a mean 
follow up time of 18 (12–24) months. The operation was performed only in two patients in pars flaccida 
technique. The development of pouch dilatation in all 19 patients occurred in perigastric approach. In 12 
cases pouch dilatation was observed after an open technique and 7 patients after laparoscopy. 

Band migration occurred in 5.26% (n=12) of cases. In 11 patients, the operation was performed 
using a perigastric placement of the band. 

Among the above-mentioned complications 38 (16.67%) patients required reoperation due to 
band related complications without band removal. Reasons for reoperations were slippage in 7 (3.07%) 
cases, pouch dilatation in 19 (8.34%) and disconnection of the band system in 12 (5.26%) patients cases. 
Data for reoperation being the band still in place are shown in table 3. Band removal was performed in 59 
(43.06%) patients after perigastric band placement and in 2 patients with GB performed in pars flaccida 
technique. Data for reasons of band removal are shown in table 4. 
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Table 4 Reasons for band removal 

 Number of patients Total 
 Perigastric approach Pars flaccida technique  
 [n] [%] [n] [%] [n] [%] 
Removal due to slippage or pouch 
dilatation 

24 17.51 0 0 24 10.52 

Band Migration 11 8.03 1 1.10 12 5.26 
Band intolerance 5 3.65 1 1.10 6 2.63 
Weight regain 14 10.22 0 0 14 6.14 
During cholecystectomy  
(at out of town hospitals) 

2 1.46 0 0 2 0.88 

Stomach wall necrosis 1 0.73 0 0 1 0.44 
Epiphrenic diverticula 1 0.73 0 0 1 0.44 
Excellent weight loss 1 0.73 0 0 1 0.44 
Removal rate 59 43.06 2 2.20 61 26.75 

Weight Loss  

Mean excess weight loss for patients had at this time of follow up the band still in place is 
summarized in table 5. 

Table 5 Mortality in short- and long term follow up 

 Total 
 [n] [%] 

In-hospital mortality 0  
30 day mortality 0  

1 year mortality comorbidity related 1  
3 year postoperative due to gastric cancer 1  

10 years postoperative 3  
Mortality rate after 20 years for patients with FUP 5/202 2.47 

Changes in Comorbidities  

During the postoperative period, 85.7% of patients who had previously suffered on diabetes 
mellitus type II prior to bariatric surgery could significantly reduce their insulin doses. In 14.3% of 
patients, diabetes was resolved, completely. Amelioration of hypertension was observed in 82.2% of 
patients. 

Table 6 Excess weight loss in long term follow up 

 Number of patients %EWL 
 [n] [%] 

12 202 39.2 
24 190 44.5 
60 137 43.0 

120 78 33.1 
180 20 38.8 
216 9 35.7 
240 0  

Postoperative Mortality  

There was no early postoperative mortality. During the follow up period, four patients (3 female 
and 2 male) died. The mean age of these patients was 64.1 (range 50.5–70) years. Three patients died due 
to their severe comorbidities 6 months and more than 10 years after operation. One patient died due to 
gastric cancer 36 months after GB. Another woman died after repair of an abdominal wall hernia 132 
months after band implantation (Table 7). 
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Table 7 

Author Year Number of 
patients 

Mean 
FUP 

Reoperation rate 

    Slip-
page 

Pouch 
dilata-
tion 

Migra-
tion 

Esopha-
geal 
dilatation 

Band or 
port 
problems 

Insufficient 
weight loss 

  [n] [years] [%] [%] [%] [%] [%] [%] 
Trujillo 2015 73 11.6  20.5   21.9 12.3 
Aarts 2014 201 13.6 8.0 14.0 6.0 4.0 23.4 57.2 
Own 2015 228 14.9 3.07 8.34 5.26  0.88 6.14 

Discussion 

Obesity is one of the greatest challenges to health in the twenty-first century. According to data 
from the International Association for the Study of Obesity, Germany ranks first for the prevalence of 
obesity for both genders. The Federal Office of Statistics revealed that in 2011, 67.1% of men and 53% of 
women were overweight [3]. Life expectancy is markedly shortened by obesity, particularly in young 
obese persons.  

After introduction of laparoscopic adjustable GB in 1993 the method was performed with a 
widely accepted enthusiasm. But similar to new operative procedures in bariatric surgery long term data 
or experiences did not exist.  

The durability of the long-term effects of gastric banding (GB) remains controversial, and the 
number of GB procedures, especially in Europe, has decreased rapidly during recent years. The effects of 
long-term follow-up for a period of over 10 years and long-term outcomes after GB have recently been 
published in a systematic review [4]. However, long-term clinical results for GB are still scarce. To 
understand the long-term outcome and complication rates, it is necessary to have a sufficient follow up 
time on the most operated patients. The problem of patient selection for several bariatric procedures has 
not yet been completely addressed.  

The following paper reports our long term experience with GB and analyzed the complication 
rate, weight reduction, and resolution of comorbidities patients operated since 1995. The aim of the 
present study was to evaluate the long term outcome and reoperation as well as band removal rate in our 
center. In general, patient’s outcome after GB is influenced by the incidence of long-term complications. 
These include slippage, pouch dilatation, and band migration as well as port-site complications and 
esophageal dilatation. Nevertheless, there are only a few studies examining long-term results with a time 
period longer than 10 years available in the literature. 

In our clinical experience, the results obtained after 20 years of experience show a high 
complication rate and a weight regain after the 5th year of follow up. These data are comparable with data 
published by Lanthaler et al. [5]. In their data describing young patients, weight loss was very successful 
within the first 4 years postoperatively [5]; thereafter, the BMI increased slowly. However, the reason for 
weight regain after that time was not described in detail. In our experience, most of the patients change 
their eating behaviors to liquids and sweets leading to a high calorie intake. 

Nevertheless, an improvement in obesity-related comorbidities was observed in most patients. 
However, complete resolution of diabetes was less than reported in a published meta-analysis [6]. 
Reasons for this difference may have been the high BMI of our patients and the early onset of diabetes 
prior to surgery. 

Slippage and Pouch Dilatation  

Over time, the complication rates for incidences of slippage and pouch dilatation decreased. The drop in 
the complication rate was the result of a switch from the perigastric to a pars flaccida technique as well as 
the introduction of next generation bands and the development of band devices especially made for the 
connecting tube and the port system. In fact, there was a decrease in the slippage rate from 3.6% in the 
perigastric approach to 0% in the pars flaccida technique [7]. Pouch dilatation is a long-term complication 
after GB. The incidence of pouch dilatation is influenced by the surgical approach (open versus 
laparoscopic) and the technique (perigastric versus pars flaccida). Opening the lesser sac during open 
band placement leads to a higher incidence of pouch dilatation than the laparoscopic approach, which 
creates a small retrogastric channel. Tis effect was very clear shown in our data. Data in the literature 
examining the incidence of pouch dilatation are mostly heterogeneous because most studies include 
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different approaches and techniques. Data of Arts et al. did not evaluate significant differences in the 
occurrence of pouch dilatation in comparison of both techniques in long-term follow up [8]. 

Band Migration  

Intragastric band migration is characterized by a “silent” migration of the band into the stomach 
[9]. Peritonitis symptoms are usually absent, and there are limited retrospective data obtained from long-
term studies available. Intragastric migration of the band is perhaps one of the gravest complications. 
Migration of the GB is a complication which can occur shortly after placement, but is more often a long-
term complication. The prevalence of migration increases over time because patients often remain 
asymptomatic for long periods or even will never become symptomatic. Migration is regularly reported in 
literature and prevalence ranges from 0.3% to 4.8% and in one study even in 11% within the first two 
years after surgery [10]. When migration occurs, band removal is mandatory to prevent severe 
complications like abdominal infection, gastrointestinal obstruction or life threatening hemorrhage. The 
introduction of the pars flaccid technique has lowered the risk for developing band migration. 

In our data, most patients with band migration had an uncritical uptake of nonsteroidal 
antirheumatic agents, bronchospasmolytic drugs, and anticoagulant substances. Specifically, 22.8% of 
patients were treated with nonsteroidal antirheumatic substances, 17.5% with anticoagulant substances. In 
our experience, band migration occurs by 30–86 months postoperatively as a late complication [9]. 
Chronic inflammation at the tissue area covered by the band could be a further reason for developing 
erosion. Band erosion can lead to a life-threatening condition in cases of upper gastrointestinal bleeding 
and bowel obstruction. Treatment of migration depends on symptomatology. We favor band removal in 
cases of complete erosion using gastroscopy and an AMI Band Cutter (CJ Medical, Buckinghamshire, 
Great Britain) [9]. 

We believe band removal in cases of erosion accompanied by a simultaneous “rebanding” should 
not be performed because there is a potential risk of infection of the new band. This conclusion is based 
on the different causes of band erosion, a significantly higher migration rate following intraoperative 
gastric perforation and the currently available data in the literature. In addition, because of the high failure 
rate after band revision, a conversion to a Roux-en-Y gastric bypass or biliopancreatic diversion needs to 
be considered. Changing to Sleeve gastrectomy has shown a higher rate of leakage. 

Amelioration of Comorbidities 

According to data from a German nationwide survey on bariatric surgery (GBSR), our reported 
patients had a significantly higher age and BMI compared with data obtained in the meta-analysis on 
bariatric surgery patients [6]. In addition, significantly more patients suffered from type-II diabetes 
mellitus and arterial hypertension in our study. Thus, the consequential higher rate of comorbidities was 
due to the occurrence of a severe metabolic syndrome. However, the impact of a high preoperative BMI 
on weight reduction needs to be investigated through a long-term study. 

Reoperation Rate 

The reintervention rate per year of follow up in our patients was 2.17%. These data correspond 
to the literature, which reports a reoperation rate between 3 and 4% per year of follow up [11]. 

Excess Weight Loss 

Concerning the EWL, the literature reports an EBWL of 47.5% from meta-analysis. 
This meta-analysis reported a progression in weight loss for the first 3 years after GB, which was 

followed by a stable level of weight loss out to 8 years with no detectable regain of weight [12]. GB 
results in a continuous weight loss during the first 3 years and is sustained for up to 5 years. These results 
are in concordance with data from the Italian Band Group, but not with weight loss patterns observed in 
Australian data [13].  

We believe the patients in our study had a lower weight loss due to the higher preoperative BMI 
and the higher incidence of diabetes type II. For better long-term results, we suggest interdisciplinary 
teamwork to reduce long-term complication rates, increase weight loss, and ameliorate comorbidities. 

In our retrospective examination with preoperative data collection, the majority of our patients 
were female, which is consistent with data from the literature [5, 6]. The BMI (47.5 kg/m²) in our patients 
was higher than in most published studies due to the reimbursement problems of bariatric surgeries in 
Germany. 
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Reduction of comorbidities 

Reduction of comorbidities is a very important issue for obese patients. In Germany more than 
78.1% of female and 82.8% of male patients suffering on comorbidities at time of GB procedure. So 
reduction on comorbidities is even high relevant for these patients as it influences quality of life and life 
expectancy. In our study the number of patients suffering from DMT2 decreased significant during the 
first five years. A Bias of the study was that HbA 1 C levels were not available for all patients during 
follow up time. 

The results of the solution of hypertension showed a similar outcome. 

Conclusion 

GB has been shown to be a safe and efficient bariatric procedure when performed by an 
experienced surgeon using a standardized operation technique in short term showing good effects in 
%EWL and amelioration on comorbidities. In long-term there data are disappointing. The problem of this 
and the other studies with a mean follow up of more than 10 years is that several kinds of band types and 
several operation techniques were compared. There exist not really true long term data for patients 
operated in pars flaccida technique using a soft band.  

The importance of a close and standardized follow up by an experienced multidisciplinary team 
and the surgeon can result in a decreased complication rate, increased weight loss, and reduced 
comorbidities. Furthermore, there are no data in the literature addressing specific criteria, which allow the 
selection of patients for either restrictive or malabsorptive procedures so as to improve final outcome.  
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Summary 

Debatable concerns result in denying young children access to bariatric surgery. We queried our 
database for data of young nonsyndromic children (aged ≤ 14 years) who underwent laparoscopic sleeve 
gastrectomy (LSG). Those patients were age, gender and height z-score matched with those on 
nonsurgical weight management (NSWM), and their results were compared with those of older 
adolescents (aged > 14 years) who underwent the procedure. The young children who underwent LSG 
were observed to experience significantly higher growth, gaining 0.9 more millimeters per month on 
average compared to those on NSWM. There was no significant difference in terms of postoperative 
weight loss and complication rate comparing young children to older adolescents, and there was no 
mortality or significant morbidity in any of the groups 

Keywords: sleeve gastrectomy, growth, young children 

Introduction 

Obesity affects children and adults across all age groups [1]. Unfortunately, there is no effective 
solution for treating obesity and its associated co-morbidities in children. Nonsurgical weight 
management (NSWM) programs achieve modest weight loss results at best [2]. In adults, bariatric 
surgery has a long-standing record of success, [3] inducing significant and sustained weight loss, 
relieving co-morbidities, and prolonging survival [4-6]. However, the results of weight loss surgery in 
children and adolescents are still scarce, despite recent studies suggesting favorable short- and 
intermediate-term outcomes that are comparable to those in adults [7-10] Although evidence continues to 
emerge, bariatric surgery is still denied to young children, especially those younger than 14 years of age 
[11]. This reluctance pertains to debatable concerns regarding the effects of bariatric surgery on growth 
and maturity as well as the sustainability of the weight loss. For those reasons, solid evidence with results 
that critically assess the current concerns are extremely demanded by the scientific community. 

This report aims to answer the following questions regarding laparoscopic sleeve gastrectomy 
(LSG) in children aged 14 years or younger: 

• Is bariatric surgery safe? 
• Does it induce weight loss? 
• Does it induce remission of co-morbidities? 
• Does it affect growth and skeletal maturity? 

Materials and Methods 

A standardized perioperative protocol and postoperative care pathway that set out to assess 
weight loss, complications, co-morbidities, growth, and metabolic changes after bariatric surgery was 
established prior to the start of patient enrolment, and its details have been previously reported [12]. 724 
patients were enrolled until August 2015. Of those, 426 had purely NSWM, and 298 had LSG after 
attempting NSWM for at least 6 months. 

Among the 298 patients who had LSG, 116 were children aged 14 years or younger, 158 were 
adolescents and young adults aged 14-21 years, and 24 patients had monogenic and syndromic forms of 
obesity (excluded from this study). The nonsyndromic patients who underwent LSG were matched 1:1 for 
age, gender and height z-score at baseline with those on NSWM. We further divided the total cohort 
including the controls into sub-groups based on their age (5-8.99, 9-12.99, 13-16.99 and 17-21 years) in 
order to further assess the effect of LSG in different pediatric age groups in relation to NSWM. 
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Results 

Preoperative Characteristics 

Among the patients who underwent LSG, 19 (6.9%) were aged 5 to 8.99 years, 56 (20.4%) were 
9 to 12.99, 115 (42.0%) were 13 to 16.99, and 84 (30.7%) were 71 to 21 years of age, respectively. 
Preoperative characteristics are in Table 1. 

Table 1. Baseline Charactersitcs of Children who Underwent LSG compared to a matched control group on NSWM 
and to older adolescents who underwent the procedure 

Variable LSG, ≤ 14 years NSWM, ≤ 14 years LSG, >14 years 

Age, y 11.2 ± 2.5 11.2 ± 2.5 17.3 ± 2.0 

Gender (M/F) 0.93:1 0.93:1 1.16:1 

Weight, kg 103.7 ± 26.3 73.4 ± 24.8 140.3 ± 35.4 

Weight z-score 3.5 ± 0.8 2.7 ± 0.7 3.2 ± 0.7 

BMI, kg/m2 45.3 ± 7.6 33.3 ± 7.3 50.9 ± 11.3 

BMI z-score 2.9 ± 0.4 2.5 ± 0.5 2.98 ± 0.3 

Height, cm 147.8 ± 14.5 146.9 ± 14.8 165.7 ± 9.2 

Height z-score 0.8 ± 1.3 0.7 ± 1.3 -0.9 ± 1.2 

n 116 116 158 

Postoperative Weight Loss 

After one postoperative year, the patients aged 14 years or younger lost an average of 64% of their 
excess weights, reaching a BMI z-score of 2.2 ± 0.6. The BMI continued to decrease, with these young 
children losing 17.3 ± 2.5 points by the fifth postoperative year. The older adolescents lost 19.5 BMI points 
by the second year after surgery, with BMI change reaching -22.8 ± 14.6 at five years (Fig. 1). 

 
Figure 1. Mean BMI after LSG comparing children younger than 14 years of age with older adolescents 

Postoperative Growth 

Subdividing the cohort into four age groups (young children: 5 to 8.99 years; preteens: 9 to 12.99 
years; teenagers: 13 to 16.99 years; young adults: 17 to 21 years) shows that the youngest group had the 
highest gain in height throughout follow-up, gaining an average of 17.2 cm five years after LSG (Fig. 2). 
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Figure 2. Mean height change after LSG in different pediatric age groups compared to matched NSWM controls 

LSG: Laparoscopic sleeve gastrectomy; NSWM: Nonsurgical weight management 

Height Change Regression Analysis 

Children aged 14 years or younger who underwent LSG experienced significant growth at an 
average rate of 0.9 more millimeters per month (95% confidence interval [CI]: 0.03 – 0.13) than their 
matched control who were on NSWM. By the fourth year, The LSG-C group had experienced a 
statistically significant increase in height, gaining 5.3 more centimeters compared to NSWM (Table 2). 

Table 2 Generalized estimating equation (GEE) analysis for height and height z-score from baseline to 4 years* 
comparing LSG-C with a matched group of NSWM controls 

 Height Height Z-score 
Variable β 95% CI p-value β 95% CI p-value 

Group       
LSG-C 5.29 1.73, 8.85 0.004 0.23 -0.12, 0.59 0.196 
NSWM Reference Group 

Group*Time  
LSG-C * Time 0.09 0.03, 0.13 0.001 0.026 0.02, 0.03 < 0.001 
NSWM * Time Reference Group 

GEE: Generalized estimating equation; LSG: Laparoscopic Sleeve Gastrectomy; NSWM: 
Nonsurgical weight management; LSG-C: Children aged 14 years or younger who underwent LSG in our 
institution; β: Regression coefficient, i.e. Patients in the LSG-C group gained 0.09 centimeters on average 
every month after initiation of intervention compared to children in the NSWM group; CI: Confidence Interval 

* Number of patients at the fifth year visit was not sufficient enough to include for GEE analysis 

Co-morbidity Prevalence and Resolution in each Group 

Preoperatively, 11 (9.5%) patients aged 14 years or younger had diabetes, 20 (17.2%) had 
dyslipidemia, 32 (27.6%) had hypertension, and 52 (44.8%) had obstructive sleep apnea. Remission was 
observed in all cases of diabetes, and all but two cases of OSA. Overall, 87% of co-morbidities were in 
complete remission, and all co-morbidities had shown varying resolution ranging from improvement to 
complete remission Patients older than 14 years who underwent LSG had a significantly higher 
preoperative prevalence of OSA (n = 143; 90.5%; p-value: <0.001), hypertension (n = 88; 55.7%; p-
value: <0.001) dyslipidemia (n = 57; 36.1%; p-value: 0.006) and diabetes (n = 33; 20.9%; p-value: 0.012). 
However, resolution rates were similar in both groups (p-value: 0.72 – 0.99; Fig. 3). No recurrence in any 
co-morbidity was observed. 
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Figure 3. Prevalence of co-morbidities and postoperative resolution in young children compared to older adolescents 

LSG-C: Children aged 14 years or younger who underwent LSG; LSG-A: Adolescents older than 14 
years of age who underwent LSG 

Surgical Morbidity and Mortality 

Four (3.4%) children aged 14 years or younger experienced complications: Postoperative wound 
infection was reported in two patients, one patient had gastroesophageal reflux symptoms (controlled with 
proton pump inhibitors [PPIs]) and one patient developed nausea and vomiting. No major complications, 
including leaks, readmission, or reoperations were observed. Additionally, no complications were 
observed after the first month. 

Eight patients aged older than 14 years (5.1%) developed postoperative complications. Four 
were readmitted: Two with metabolic neuropathy that improved with vitamins B1 and B12 injections; one 
with nausea and vomiting; and one patient was readmitted 2 weeks post-operatively due to a suspected 
staple line leak with perigastric gas and inflammation. However, further investigations failed to 
demonstrate an active leak. Consequently, this patient was placed on intravenous antibiotics and total 
parental nutrition for two weeks with complete resolution. Three patients developed symptoms of 
gastroesophageal reflux (controlled with PPIs). One patient experienced bleeding from the staple line that 
was managed conservatively with 2 units of packed red blood cells. No mortality was reported in either 
group throughout the 5 years follow up, and there was no significant difference in terms of complications 
between the two surgical groups (p-value 0.77; Table 3). 

Table 3 Postoperative complications in children and adolescents who underwent LSG 

Postoperative Complications 
 ≤ 14 years of age > 14 years of age 

n 4 8 
Rate, % 3.4 5.1 

Readmission and Reoperation   
Readmission, n 0 4 
Reoperation, n 0 0 

Major Complications  
Leak, n 0 0 
Pulmonary embolism, n 0 0 
Bleeding from staple line, n 0 1 
Mortality, n 0 0 

Minor Complications  
Pneumonia, n 0 0 
Wound infection, n  2 0 
Nausea & vomiting, n 1 1 
Gastroesophageal reflux, n 1 3 



20th World Congress of the IFSO (26-29 August 2015, Vienna, Austria) 

© Medimond  .  S826C0041 21

Conclusions 

This study answers most of the current concerns related to the safety and effect of LSG on 
children younger than 14 years of age. It demonstrates that growth is in fact improved following LSG, 
weight loss is significant and sustained, and co-morbidities are resolved. 
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Summary 

Obesity is a leading mortality and morbidity cause in Prader-Willi syndrome (PWS). In this 
study, we report weight loss and growth after sleeve gastrectomy (LSG) in pediatric patients with PWS 
compared to those without the syndrome. Data were compared to a 1:3 matched non-PWS group for age, 
gender and body mass index (BMI). Data for up to 5 years follow-up were analysed. The results showed 
that PWS children and adolescents undergo effective weight loss and resolution of comorbidities after 
LSG, without mortality, significant morbidity, or slowing of growth. LSG should be offered to obese 
PWS patients with heightened mortality particularly as no other effective alternative therapy is available. 

Keywords: Prader-willi syndrome, sleeve gastrectomy 

Introduction 

Prader-Willi syndrome (PWS) is a genetic disorder with an estimated prevalence ranging 
between 1 in 8,000 to 1 in 50,000 individuals. It is characterized clinically by infantile hypotonia, 
learning disability, short stature, and hypogonadotrophic hypogonadism followed by compulsive 
hyperphagia with development of severe obesity as early as two years of age [1-3]. 

Obesity is the leading cause of death in patients with PWS [4, 5]. With the insatiable appetite and 
the poorly controllable weight gain common in PWS, many patients can die by adolescence and early 
adulthood due to obesity-related complications if not treated. 

Bariatric surgery is a solution that successfully alleviates obesity in different age groups. It has 
been previously demonstrated that children and adolescents who undergo laparoscopic sleeve gastrectomy 
(LSG) experience safe, effective and sustained reduction of bodyweight, with resolution of the majority 
of their comorbidities [7-9]. However, offering bariatric surgery to patients with syndromic forms of 
obesity, let alone PWS, is still controversial [10]. Questions are raised regarding the safety of bariatric 
surgery in those patients, the degree and sustainability of weight loss and resolution of comorbidities, 
long term results, as well as the effect on growth and skeletal maturity [11]. These concerns stem from the 
fact that the pathophysiology of obesity in those patients is unique and differs from what is observed in 
the general population. Additionally, bariatric procedures commonly used in the past did not demonstrate 
favorable outcomes in PWS patients [12]. 

Considering the success of LSG in non-syndromic forms of obesity [12], there is increasing 
interest in evaluating the benefits of performing the procedure on patients with PWS [10, 11, 13], 
particularly if other less invasive forms of treating the obesity such as diet, exercise and hormone 
replacement are unsuccessful and/or unavailable. In this study, we compare the safety and efficacy of 
LSG in obese PWS children and adolescents (without previous growth hormone treatment) with what is 
observed in nonsyndromic pediatric obese patients who undergo the same procedure. 
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Materials and Methods 

Our academic center conducts an ongoing, prospective clinical outcome study for all children 
and adolescents undergoing weight loss surgery [14]. The overarching aims are to assess weight loss, 
complications, comorbidities, and growth of children and adolescents who undergo surgical weight loss 
procedures using a standardized care pathway and research protocol. In our setting, all patients undergo a 
multidisciplinary nonsurgical weight management program which includes close follow-up with a 
pediatric endocrinologist, a geneticist, a behavioral therapist, a physiotherapist, and a dietitian. Those who 
fail to achieve the set target within the first six months of the program, and fulfill the surgical criteria as 
defined in Alqahtani et al. [14] are offered bariatric surgery. For this study, each PWS patient who 
underwent LSG was matched with three non-PWS patients for age, gender and body mass index (BMI) at 
baseline from the group of patients who underwent LSG. This study reports the analysis of the relevant 
weight loss, growth, complication and comorbidity data that were collected since the inauguration of the 
program in March 2008 and until April 2015. Additionally, we analyzed the post-intervention growth of 
patients with PWS compared to those without the syndrome, and to those who did not undergo LSG. 

Results 

Preoperative Characteristics 

LSG was performed on 24 patients with PWS, of whom ten (42%) were females. Mean age was 
10.7 years, ranging from 4.9 to 18 years. Nineteen patients were below 14 years of age. Mean preoperative 
BMI was 46.2 kg/m2 (range=30.1 to 78.1) and the mean height z-score was 0.6 (range = -2.3 to 2.5). 

Weight Loss 

In both groups, BMI decreased on average by 8 kg/m2 in the first three months after surgery (p-
value = 0.2). Mean BMI change for the PWS group at three (n=25), six (n=25), 12 (n=23), 24 (n=18), 36 
(n=13), 48 (n=11), and 60 (n=7) months was −8, −12, −15, −15, −12, −13, and −11 kg/m2, respectively 
(Table 1). 

Table 1. Adiposity variables in children and adolescents with PWS who underwent LSG compared with a matched 
group of LSG controls 

  Mean ± Standard Deviation 
Study Group  PWS (n) Controls (n) p-valueγ 

BMI, kg/m2 Baseline 46.4 ± 12.0 (24) 46.3 ± 10.9 (24) 0.9 
 Three months 38.6 ± 11.0 (24) 38.2 ± 7.7 (24) 0.9 
 Six months 34.7 ± 10.7 (24) 33.3 ± 6.8 (24) 0.6 
 One Year 32.1 ± 9.8 (22) 29.9 ± 4.0 (23) 0.3 
 Two Years 32.4 ± 9.7 (18) 32.5 ± 10.0 (17) 0.7 
 Three Years 30.8 ± 9.9 (13) 28.6 ± 3.4 (15) 0.3 
 Four Years 35.9 ± 11.0 (11) 26.8 ± 3.8 (9) 0.08 
 Five Years 35.9 ± 12.5 (7) 26.3 ± 4.8 (8) 0.05 
BMI z-score Baseline 3.1 ± 1.4 3.1 ± 1.3 0.9 
 Three months 1.5 ± 1.0 2.8 ± 0.4 <0.001 
 Six months 0.8 ± 1.1 2.6 ± 0.5 <0.001 
 One Year 0.3 ± 1.0  2.3 ± 0.5 <0.001 
 Two Years 0.0 ± 1.0 1.9 ± 0.4 <0.001 
 Three Years 0.0 ± 1.1 1.7 ± 0.3 <0.001 
 Four Years 0.3 ± 1.2 1.6 ± 0.6 0.03 
 Five Years 0.7 ± 1.5 1.4 ± 0.6 0.5 
BMI Change, kg/m2 Baseline - - - 
 Three months −8.2 ± 3.7 −7.9 ± 3.0 0.2 
 Six months −12.4 ± 4.6 −11.9 ± 4.3 0.7 
 One Year −14.7 ± 5.4 −15.9 ± 7.2 0.6 
 Two Years −15.0 ± 7.5 −19.1 ± 8.8 0.2 
 Three Years −12.2 ± 7.7 −17.4 ± 8.2 0.2 
 Four Years −12.7 ± 9.1 −18.9 ± 8.6 0.5 
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 Five Years −10.7 ± 11.5 −17.9± 9.5 0.2 
BMI Change, % Baseline IN PROGRESS   
 Three months 16.9 ± 6.2 13.1 ± 5.8 0.05 
 Six months 23.3 ± 8.2 22.2 ± 7.6 0.7 
 One Year 28.1 ± 9.1 27.9 ± 11.5 0.9 
 Two Years 24.3 ± 13.9 32.8 ± 12.7 0.1 
 Three Years 15.9 ± 15.2 28.9 ± 11.1 0.08 
 Four Years 11.1 ± 16.6 22.5 ± 11.6 0.3 
 Five Years 8.7 ± 9.0 24.5 ± 14.8 0.1 
Excess Weight Loss, % Baseline - -  
 Three months 33.8 ± 14.9 28.7 ± 11.1 0.2 
 Six months 49.7 ± 18.9 48.9 ± 11.7 0.9 
 One Year 59.7 ± 18.7 61.7 ± 14.4 0.7 
 Two Years 57.9 ± 19.4 70.4 ± 14.6 0.07 
 Three Years 51.3 ± 23.2 69.9 ± 9.5 0.07 
 Four Years 44.3 ± 23.9 65.5 ± 21.8 0.2 
 Five Years 38.4 ± 25.6 74.6 ± 27.3 0.2 

Comorbidities 

All PWS patients had at least one comorbidity, with 66.7% having three or more comorbidities. 
All PWS patients had obstructive sleep apnea (OSA) as diagnosed by the Pediatric Sleep Questionnaire 
[15] and formal polysomnography [16] at baseline. On average, each severely obese PWS patient suffered 
2.75 comorbidities. Postoperatively, 81.8% of comorbidities were in complete remission, with an overall 
remission and improvement rate of 97.0% (Table 2). However, one patient experienced recurrence of 
dyslipidemia, manifesting as a rise in triglycerides and a drop in HDL-cholesterol at four years after 
surgery. This patient also developed recurrence of OSA which was diagnosed at the fifth year follow-up 
visit, and continuous positive airway pressure (CPAP) was reinstated. He was subsequently readmitted 
with type 2 respiratory failure secondary to OSA and cardiovascular-related morbidity. No other patient 
in either group developed a recurrence in any comorbidity, and there was no significant difference in the 
rate of comorbidity resolution comparing the two study groups (p-value 0.72). 

Table 2. Prevalence of comorbidities in children and adolescents with PWS before undergoing LSG and status after 
the procedure 

Stage Preoperative Postoperative 

Comorbidity Prevalence 
Improvemen

t 
Remission 

Improvemen
t or 

remission 

No 
Change 

Recurrence

OSA, n (%) 24 (100) 3 (12.5) 21 (87.5) 24 (100) 0 (0) 1 (4.2) 

Dyslipidemia, n (%) 15 (62.5) 4 (26.7) 9 (60) 13 (86.7) 2 (13.3) 1 (6.7) 

HTN, n (%) 10 (41.7) 3 (30) 7 (70) 10 (100) 0 (0) 0 (0) 

Diabetes Mellitus, n 
(%) 

6 (25) 0 (0) 6 (100) 6 (100) 0 (0) 0 (0) 

Prehypertension, n (%) 6 (25) 0 (0) 6 (100) 6 (100) 0 (0) 0 (0) 

Prediabetes, n (%) 5 (20.8) 0 (0) 5 (100) 5 (100) 0 (0) 0 (0) 

Regarding functional status, five PWS patients were wheelchair-bound; four were unable to walk 
unassisted due to lower limb deformities in the form of Blount disease, and one patient would develop 
shortness of breath upon walking short distances due to excessive weight (heart failure ruled out through 
electrocardiographic and echocardiography analyses). Furthermore, two patients were referred to us with 
history of life-threatening events including cardiac arrest before surgery. 
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Compliance to Follow-up 

All patients attended their scheduled follow-up visits up to the first year after surgery. 
Afterwards, four patients missed their second year visit, three patients missed their third year visit, and 
one patient missed the fourth and fifth year visits. Of 152 visits PWS patients who reached their follow-
up timepoints, 143 visits were attended, bringing the overall compliance to follow-up rate to 94.1%. The 
non-PWS patients missed a total of five annual visits, with each patient having missed one visit. All 
patients who missed their visits were in contact through phone and were being seen in their primary 
facilities. None of the patients who missed their visits were readmitted at another hospital, and no patient 
was lost to follow-up. 

Growth 

According to the non-growth hormone treated PWS-specific growth charts recently reported by 
Butler et al. [17], our PWS patients had a mean height z-score of 0.6 at baseline compared to 0.8 for the 
patients in the nonsyndromic control group, whose z-scores were calculated according to the parameters 
generated from the CDC growth charts (p-value = 0.8). At one year postoperatively, the mean height z-
score of the PWS group was 0.5, with a mean change in height z-score of −0.1. Mean height z-score of 
the PWS group was lowest at the third year postoperatively compared to all postoperative milestones, 
while mean change in height z-score reached a nadir of –0.1 at the second year visit (Table 3). No 
significant difference was observed comparing height z-score of the PWS group at baseline with the 
annual visits (p-value 0.2 – 0.8). For the nonsyndromic group, height z-score was lowest at the fourth year 
visit, with the change in height z-score averaging –0.7. Similarly, there was no significant change in 
height z-score from baseline (p-value 0.1 – 0.7) (Fig. 1). 

Table 3. Height-related changes in children and adolescents with PWS who underwent LSG 
compared with a matched group of controls 

  Mean ± Standard Deviation 
Study Group  PWS (n) Controls (n) p-valueγ 

Height, cm Baseline 136.3 ± 15.0 (24) 148.0 ± 19.3 (24) 0.03 
 One Year 141.0 ± 14.1 (22) 152.6 ± 19.1 (23) 0.05 
 Two Years 142.4 ± 13.7 (18) 161.8 ± 11.7 (17) 0.001 
 Three Years 142.8 ± 13.5 (13) 160.8 ± 9.1 (15) 0.01 
 Four Years 148.5 ± 14.9 (11) 161.1 ± 5.9 (9) 0.05 
 Five Years 152.0 ± 16.1 (7) 164.3 ± 7.9 (8) 0.5 
Height change, 
cm 

Baseline - - - 

 One Year 3.2 ± 2.3 5.2 ± 3.7 0.06 
 Two Years 5.8 ± 3.8 6.0 ± 3.8 0.9 
 Three Years 8.3 ± 3.8 8.5 ± 5.0 0.9 
 Four Years 10.6 ± 4.9 12.0 ± 4.6 0.6 
 Five Years 12.8 ± 6.0 14.1 ± 5.8 0.4 
Height z-score Baseline 0.6 ± 1.2 0.8 ± 1.5 0.8 
 One Year 0.5 ± 1.2 0.7 ± 1.6 0.5 
 Two Years 0.2 ± 1.3 0.3 ± 1.5 0.07 
 Three Years −0.05 ± 1.4 −0.3 ± 1.4 0.7 
 Four Years 0.3 ± 1.6 −0.5 ± 1.2 0.2 
 Five Years 1.1 ± 1.5 0.9 ± 1.4 0.9 
Height z-score 
change 

Baseline - - - 

 One Year −0.1 ± 0.3 0.1 ± 0.5 0.4 
 Two Years −0.1 ± 0.6 −0.2 ± 0.4 0.3 
 Three Years −0.05 ± 0.7 −0.4 ± 0.4 0.2 
 Four Years 0.2 ± 0.8 −0.7 ± 0.7 0.05 
 Five Years 0.0 ± 0.5 −0.4 ± 0.6 0.1 
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Figure 1. Mean height z-score change after LSG in PWS and nonsyndromic children and adolescents 

Conclusions 

In our experience, LSG is a safe effective treatment option for severely obese PWS patients. The 
surgical procedure similarly resulted in significant weight loss and maintained resolution of comorbidities 
in both study subject groups (PWS and nonsyndromic obese patients) particularly with limited other 
options for treatment of marked obesity. Nevertheless, long-term studies are needed to confirm the 
durability of this weight loss, the comorbidity resolution, and long-term complications. 

References 

1 Butler MG. Prader-Willi syndrome: current understanding of cause and diagnosis. Am J  Med Genet. 
1990;35(3):319-32. 

2 Butler MG, Lee PDK, Whitman BY. (editors). Management of Prader-Willi Syndrome, 3rd ed., M.G. 
Butler, P.D.K. Lee & B.Y. Whitman (eds.), Springer-Verlag Publishers, New York, NY. pp. 1-550, 
2006. 

3 Chen C, Visootsak J, Dills S, Graham JM, Jr. Prader-Willi syndrome: an update and review for the 
primary pediatrician. Clin Pediatr (Phila). 2007;46(7):580-91. 

4 Tauber M, Diene G, Molinas C, Hebert M. Review of 64 cases of death in children with Prader-Willi 
syndrome (PWS). Am J Med Genet A. 2008;146A(7):881-7. 

5 Butler MG. Prader-Willi syndrome: obesity due to genomic imprinting. Curr Genomics. 
2011;12(3):204-15.6. 

6 McCandless SE. Clinical report-health supervision for children with Prader-Willi syndrome. 
Pediatrics. 2011;127(1):195-204. 

7 Alqahtani AR, Antonisamy B, Alamri H, Elahmedi M, Zimmerman VA. Laparoscopic sleeve 
gastrectomy in 108 obese children and adolescents aged 5 to 21 years. Ann Surg. 2012;256(2):266-
73. 

8 Alqahtani A, Alamri H, Elahmedi M, Mohammed R. Laparoscopic sleeve gastrectomy in adult and 
pediatric obese patients: a comparative study. Surg Endosc. 2012;26(11):3094-100. 

9 Alqahtani AR, Elahmedi MO, Al Qahtani A. Co-morbidity resolution in morbidly obese children and 
adolescents undergoing sleeve gastrectomy. Surg Obes Relat Dis. 2014;10(5):842-50. 

10 Alqahtani AR, Elahmedi M, Alqahtani YA. Bariatric surgery in monogenic and syndromic forms of 
obesity. Semin Pediatr Surg. 2014;23(1):37-42. 

11 Scheimann AO, Nadler EE, Driscoll DJ, Butler MG, Miller JL, Markovic TP, et al. Laparoscopic 
Sleeve Gastrectomy in 108 Obese Children and Adolescents Aged 5 to 21 Years by Alqahtani AR, 
Antonisamy B, Alamri H, Elahmedi M, Zimmerman VA. Ann Surg. 2013. 

12 Scheimann AO, Butler MG, Gourash L, Cuffari C, Klish W. Critical analysis of bariatric procedures in 
Prader-Willi syndrome. J Pediatr Gastroenterol Nutr. 2008;46(1):80-3. 

13 Alqahtani AR. Reply to Letter: "Laparoscopic Sleeve Gastrectomy in 108 Obese Children and 
Adolescents Aged 5 to 21 Years". Ann Surg. 2013. 



20th World Congress of the IFSO (26-29 August 2015, Vienna, Austria) 

© Medimond  .  S826C0042 28

14 Alqahtani AR, Elahmedi M. Pediatric Bariatric Surgery: The Clinical Pathway. Obes Surg. 25(5): 910-
21 

15 Chervin RD, Weatherly RA, Garetz SL, Ruzicka DL, Giordani BJ, Hodges EK, et al. Pediatric sleep 
questionnaire: prediction of sleep apnea and outcomes. Arch Otolaryngol Head Neck Surg . 
2007;133(3):216-22. 

16 Marcus CL, Brooks LJ, Draper KA, Gozal D, Halbower AC, Jones J, et al. Diagnosis and 
management of childhood obstructive sleep apnea syndrome. Pediatrics. 2012;130(3):576-84. 

17 Butler MG, Lee J, Manzardo AM, Gold JA, Miller JL, Kimonis V, et al. Growth Charts for Non-Growth 
Hormone Treated Prader-Willi Syndrome. Pediatrics. 2015;135(1):e126-35 

 



20th World Congress of the IFSO (26-29 August 2015, Vienna, Austria) 

© Medimond  .  S826C0043 29

Intrathoracic Gastric Hernia Post Sleeve 
Gastrectomy 

Alqahtani A.1, Elahmedi M.2, Al Qahtani A.1, Yousefan A.2 

1 Department of Surgery, College of Medicine, King Saud University, Riyadh, Saudi Arabia 

2 Obesity Chair, Department of Surgery, College of Medicine, King Saud University, Riyadh, Saudi Arabia 
E-mails: qahtani@yahoo.com; m.o.elahmedi@gmail.com; dr_aq1@yahoo.com; 
ahmad_yousifan@hotmail.com 

Summary 

Two weeks after undergoing uncomplicated LSG with smooth postoperative in-hospital course, a 
27-year old female presented to ER with dysphagia, persistent vomiting, abdominal pain and dehydration. 
Investigations showed giant type 3 paraesophageal hernia with with mesenteroaxial volvulus. Exploratory 
laparoscopy was performed, the gastric sleeve was returned to its normal anatomic position, primary 
repair of the esophageal hiatus was performed, and the esophageal wall was attached to adjacent crura. 
The patient had smooth postoperative recovery without recurrence of symptoms throughout her 3-year 
follow-up with us. 

Keywords: hiatal hernia, sleeve gastrectomy, intrathoracic migration 

Introduction 

Laparoscopic sleeve gastrectomy (LSG) is estimated to be the most commonly performed 
bariatric procedure worldwide [1,2]. With the rising number of sleeve gastrectomies performed each year, 
rare and previously unreported complications start to appear. 

Materials and Methods 

Our high-volume center has a standardized protocol for preoperative, perioperative and 
postoperative management of bariatric surgery patients. This report describes the case of a female who 
presented to the emergency room (ER) after laparoscopic sleeve gastrectomy (LSG) with dysphagia and 
persistent vomiting. 

Results 

The 27 year-old female underwent LSG with a baseline body mass index of 42 kg/m2. Detailed 
history, examination and routine investigations revealed no co-morbidities, and she did not have 
symptoms of gastro-esophageal reflux disease (GERD).  

LSG operative course was uneventful and during surgery, the esophageal hiatus was visually 
judged without dissection to be normal. She was discharged well on the first postoperative day. 

Two weeks after her discharge, the patient presented to ER with difficulty swallowing, 
regurgitation of food, persistent vomiting, abdominal pain and dehydration. She was admitted for 
rehydration and investigations. The patient underwent upper gastrointestinal endoscopy and gastrograffin 
meal to identify the status of the sleeve and rule out obstruction. The gastrograffin meal showed presence 
of the gastric sleeve inside the thoracic cavity with mesenteroaxial volvulus (Fig. 1). 
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Figure 1 Gastrograffin meal showing paraesophageal herniation of the gastric sleeve into the 
thoracic cavity with mesenteroaxial volvulus 

During upper GI endoscopy, the endoscope could not be passed beyond the gastroesophageal 
junction (Fig. 2). 

 

Figure 2. Upper GI endoscopy showing the lower third of the esophagus and the GE junction. A: 
Lower one-third of the esophagus, B and C: Gastroesophageal junction 

A diagnosis of intrathoracic gastric herniation (paraesophageal hernia) was made and the patient 
was offered laparoscopy. 

Operative Course 

Exploratory laparoscopy confirmed the presence of most of the stomach inside the thoracic 
compartment, and a diagnosis of giant type 3 paraesophageal hernia was confirmed (Fig. 3).  

 

Figure 3. Intraoperative image showing herniated stomach. A: liver; B: pylorus; C: hiatal opening 
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Dissection started on the right side to expose the right crus, with continuation of dissection 
through the hiatus to release the intrathoracic portion of the stomach. Adhesions at the stapling site were 
released with care to avoid gastric perforation. With dissection, mobilization of the stomach and release 
of adhesions, the stomach was noted to respond to gentle traction. The fold of the stomach (as seen in 
gastrograffin meal) became visible (Fig. 4). 

 

Figure 4. Intraoperative image showing the release of the stomach with dissection. A:Applying traction; B: 
Hemostatic clip from the staple line appears from inside the thoracic cavity while the stomach is being pulled out 

Continuous dissection and gentle traction was maintained until the stomach and the 
gastroesophageal junction were returned to the abdominal cavity. The stomach looked healthy without 
evidence of ischemia, therefore a decision was made to proceed with the primary repair of the hiatus 
without mesh (Fig. 5). The esophageal wall was attached to adjacent crura using Ethibond. Hemostasis 
was then secured, trocars removed and the patient was extubated. 

 

Figure 5. Intraoperative image showing part of the stomach after having been pulled 
from the thoracic cavity, with cruroplasty performed 

Postoperative Course 

The patient underwent uneventful recovery and she was discharged. She maintained regular 
follow-up with us without recurrence of her symptoms 3 years post operatively. Her BMI at the third year 
visit was 23.4 kg/m2. 

Conclusions 

Missed hiatal hernia may result in migration of the gastric sleeve through the esophageal hiatus 
postoperatvely. This case highlights the importance of preoperative and intraoperative assessment of the 
esophageal hiatus to rule out hiatal hernia and ultimately reduce the risk of reoperation after LSG. 
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Abstract 

Morbid obesity is one of common pathologies nowadays. Statistic results show increasing trend 
all over the world. While 31% of USA population has any type of obesity American Society for Bariatric 
and Metabolic Surgery and International Diabetes Federation consider this rate will be as high as 54% by 
2050. Despite absence of official statistics number of morbid obesity patients in Azerbaijan is steadily 
growing.  

Objectives: to start a series of bariatric operations in Azerbaijan with analysis of their results. 
We have operated 18 patients with morbid obesity 2012 through beginning of 2015. There were 

4 males and 14 females. Age of patients varied from 27 to 51, mean 40.7 years old. Weight of patients 
was 112-220 kg with according BMI 42 – 80.2, mean 59.5. 2 patients suffered from type 2 diabetes 
mellitus, 8 from arterial hypertension and 2 from sleep apnea syndrome. Most of female patients (12) had 
low level of follicle-stimulating hormone and sex hormone-binding globulin. All patients had grade 3-4 
fatty liver disease. 16 patients underwent a laparoscopic gastric sleeve resection and 2 patients underwent 
an open Roux-en-Y gastric bypass surgery. 

There was no intraoperative complication. 1 patient developed bleeding and abscess formation 
after a sleeve resection controlled by relaparoscopy. There was no mortality. Reduction of BMI 3 months 
after surgery varied from 11 to 22.2, mean 14.2. We continue the follow-up of patients. 

The first results of applications of bariatric surgery in Azerbaijan are encouraging. Low 
morbidity and correction of concomitant metabolic disorders must help in further increase of number of 
patients. Laparoscopy is an optimal choice for gastric sleeve resection. 

Introduction 

Obesity is accepted as a chronic disease which negatively influences to life span and life quality. 
It is one of serious healthcare problems especially in developed countries (1, 2). Obesity is not only a 
problem of getting more kilos. It is a pathology provoking many other diseases and complicating them as 
well. Starting from type 2 diabetes mellitus and arterial hypertension the other pathologies include 
disorders of venous blood flow, blood hypercoagulation, non-alcoholic fatty liver disease, and disorders 
of reproductive system. Orthopedic problems, arthritis, increase of colon and breast cancer rate could be 
added to this list. Bariatric surgery allows reducing the insulin resistance, arterial hypertension and 
breathing abnormalities (3). 

There are various techniques of surgery for obesity. First operations were quite radical (jejuno-
ileal bypass, bilio-pancreatic bypass etc). Some negative results of such operations (malabsorption 
problem, bacterial translocation, metabolic disorders leading to liver cirrhosis) brought down to 
development of less radical, less invasive and more physiological approaches. 

Surgical operations for obesity according to the technique could be merged in 3 groups: 
1. Operations limiting food intake (restrictive procedures) 
2. Operations leading to reduce in food absorption (malabsorptive procedures) 
3. Operations limiting both food intake and food absorption (combined procedures) 

One of most widely applied bariatric techniques is sleeve gastrectomy. Laparoscopic sleeve 
gastrectomy (LSG) is a relatively new operation. Volume of stomach is reduced till 75-100 ml. Among 
main mechanisms of its effect is the reduction of ghrelin hormone synthesis. The main features of this 
procedure are: 

• Duration of surgery is 60-120 minutes 
• Intensive care time – 0 or 1 day 
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• Hospital stay – 1-3 days 
• Return to work – 7-12 days 
• Weight loss lasts up to 12 months 

Material and methods 

18 patients have been operated 2012 through 2015. Indications to surgery were estimated 
according to IFSO 2006 criteria for bariatric surgery. Preoperative weight of patients, body mass index 
(BMI), and concomitant diseases were recorded. All patients underwent upper gastro-intestinal endoscopy 
and abdominal ultrasonography preoperatively. Chest, heart and endocrine system diseases were carefully 
checked with following examination of anesthesiologist and evaluation of risk of anesthesia. 

All patients were administered low molecular weight heparin before and after surgery. Elastic 
compression of lower extremities until full activity of patients was routinely applied. A broad spectrum 
antibiotic was administered 1 dose before and 2 doses after surgery. 

Duration of operation, hemodynamic parameters and hospital stay time was recorded for all 
patients. 

Body weight and BMI changes as well as weight loss percentage were checked 1, 3, 6 and 12 
months after surgery.  

Operative technique 

Below is a description of our LSG technique. A patient is put to a reverse Trendelenburg 
position with 5 trocars insertion. Abdominal cavity is punctured with Veress needle and filled with gas 
until 14-15 mmHg pressure. 10 mm trocar is inserted through incision in epigastric area. Other trocars are 
inserted under direct camera control. Greater curvature of stomach is separated from omentum till His 
angle. 36 Fr bougie is inserted into stomach till pylorus. A sleeve resection of stomach is applied by 
means of 60 mm linear stapler. A dye solution is injected into stomach to control the staple line. Drainage 
tubes to control any possible leakage are placed. Resected stomach is removed from 15 mm trocar wound 
(Figure 1). 

There were 4 males and 14 females. Age of patients varied from 27 to 51, mean 40.7 years old. 
Weight of patients was 112-220 kg with according BMI 42 – 80.2, mean 59.5. 2 patients suffered from 
type 2 diabetes mellitus, 8 from arterial hypertension, 2 from sleep apnea syndrome and 1 patient from 
chronic obstructive pulmonary disease. Most of female patients (12) had low level of follicle-stimulating 
hormone and sex hormone-binding globulin. All patients had grade 3-4 fatty liver disease. 16 patients 
underwent a laparoscopic gastric sleeve resection and 2 patients underwent an open Roux-en-Y gastric 
bypass surgery. 

Change of patients’ body weight is shown in table 1. 
The mean duration of operation was 3.3 hours with no intraoperative complication. Mean 

hospital stay was 2.5 days and there was no mortality. 
1 patient developed bleeding and abscess formation after sleeve resection controlled by 

relaparoscopy. 1 patient had arterial hypotension the next day after surgery. This condition was controlled 
by conservative therapy with intravenous fluids. 1 patient had agitation on 3rd day after surgery. 1 patient 
developed a problem swallowing by the end of 1st postoperative month. However there was no narrowing 
at endoscopy detected. This condition was self-limiting on 3rd month. 6 patients complained of symptoms 
of gastro-esophageal reflux on 2nd month after operation. They were treated with proton pump inhibitors, 
antacids and diet. 11 patients underwent abdominoplasty and other esthetic operations in various periods 
after bariatric surgery giving them a normal body appearance. 

Results and discussion 

Poor results of management of obesity by medications and diet as well as fast weight regain 
promoted surgical methods of treatment of this condition for the last 50 years.  

The aim of surgery for obesity is not only reduction of body weight but also some contribution to 
management of concomitant diseases. Follow-up of patient underwent bariatric operations confirms the 
success of this approach (5).  

In 6 patients with concomitant arterial hypertension normal blood pressure periods became 
longer after surgery, while 2 patients had no improvement. 2 patients with type 2 diabetes mellitus had no 
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improvement of blood glucose level in first 3 months after surgery, however it completely normalized 
later. 1 of our patients had an ulcer of left lower limb related to obesity. This ulcer significantly reduced 
in size after surgery.  

We consider the cases with no improvement of concomitant diseases after LSG to be related to 
deficient resection. Other conditions predisposing to no improvement in concomitant pathologies could be 
fistula formation, no harmonization to new condition after surgery, psychological stress and preoperative 
BMI over 50 kg/m². 

 Another problem for discussion is a gastro-esophageal reflux after LSG. Main causes are change 
of esophago-gastric angle and fast eating. We had 6 such patients in our study. Literature reports the rate 
of gastro-esophageal reflux after LSG to be 3-21% (6, 7). The important problem of patients with obesity 
which can decrease the effect of surgery is a psychological disorder. Researches on relations between 
obesity and psychiatric conditions show bipolar disorders in up to 89% of patients (8). Though it is not a 
surgical problem, remaining psychological habits such as being happy because of eating, hidden food 
shares, and complicated meal intake can decline the estimated weight loss over time. “Successful” and 
“unsuccessful” words for bariatric procedures were accepted lately with many authors having considered 
15-50% body weight loss to be a successful result (9). Our result is 42.6% mean reduction of body weight 
12 months after surgery, which can be accepted as “successful” (Figure 2). We had 1 patient with 
relatively “unsuccessful” result. After careful questioning we found out that having a hunger crisis that 
patient took liquid chocolate and high caloric drinks a lot. He showed improvement after a special diet. 

One of the most dangerous complications in surgery for obesity is anastomosis leakage. 
MEDLINE search reports about 2.9% rate in series of 4888 patients underwent sleeve gastrectomy (10). 
We had no anastomosis leakage in our series. 

Though short and mid-term follow-up results of LSG are promising, there are no sufficient long-
term follow-up results yet. 3 of 4 patients with morbid obesity show significant improvement of 
concomitant diseases after surgery. Our small series of LSG is first in Azerbaijan and gives promising 
results as well. 

Table 1 Mean weight of patients and change of BMI 

Postoperative month Mean weight, kg Mean reduction of BMI, kg/m² 

1 150.8 52.8 

3 122.4 41.8 

6 101.2 35.6 

12 85.6 27.5 
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Abstract 

               Sleeve gastrectomy is traditionally performed with the aid of 5 to 7 abdominal trocars. We aim to 
present our early experience concerning laparoscopic sleeve gastrectomy for morbid obesity, with a more 
minimal invasive approach, using three ports- trocars. Fifteen cases of sleeve gastrectomy for morbid obesity 
were retrospectively analysed. The procedure includes percutaneous insertion of a suture under direct 
laparoscopic vision which is fixed to the right crus of the diaphragm. Furthermore, sectioning and stapling of the 
stomach was performed before the gastroepiploic division, reducing the need of another left sided trocar. All the 
patients had an uncomplicated recovery. No liver injury or wound problem was mentioned. 

Keywords: Three-port, reduced port, sleeve gastrectomy, morbid obesity, single-incision, laparoscopic, 
suture-based retractor. 

Introduction  

Laparoscopic surgery has replaced open procedures in the field of morbid obesity, offering the 
advantages of less hospitalization , less postoperative pain, quick mobilization and recovery, less morbidity and 
mortality and better cosmetic outcome. The last decade was marked by a wide effort to replace compatible 
laparoscopic techniques by more minimal approaches. Therefore, several modifications have been proposed as 
alternatives to standard techniques, in order to reduce the number or size of trocars. Single-incision procedures 
have already gained great acceptance as safe and effective. Three-port laparoscopic sleeve gastrectomy could be 
a reproducible alternative approach 1,2.  

Material/Methods 

We present our early experience with fifteen cases of three-port laparoscopic sleeve gastrectomy for 
morbid obesity. All cases were retrospectively analyzed in terms of trocar placement and postoperative outcomes  
(period 2012-2014). Six of them were men and 9 women. The average age was 36 years old (18-49). Mean Body 
Mass Index (BMI) before surgery was 48.0 kg/m2. Pre-operative abdominal CT scan and/or Ultra-sound was 
conducted to all our patients so as to  measure the liver and determine the hepato-splenic characteristics.  

The patient was typically placed in a supine reverse Trendelenburg position, with the legs abducted. 
The surgeon standed between the patients’ legs with an assistant on the right (or left) side. Compression 
stockings were used in all the patients for deep venous thrombosis prophylaxis. Pneumoperitoneum was 
achieved through insertion of a veress needle in the left upper quadrant. The typical position of the trocars 
included one supraumbilical of 10mm for a camera of 30o (optical port), and another two trocars of 12mm on the 
right and left midclavicular lines, respectively (operative ports) “Fig. 1”. The procedure includes percutaneous 
insertion of a suture under direct laparoscopic vision which is fixed to the right crus of the diaphragm “Fig. 2”. 
Careful traction of the suture lifts the left lobe of the liver offering better surgical field and access to the 
gastroesophageal junction without any liver retractor “Fig. 3. A gauze is used to protect liver parenchyma from 
possible injury “Fig. 4”. 3,4 
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Figure 1. Trocar placement. Stitch inserted subxiphoidally 

 

Figure 2. Insertion of the needle 

 

Figure 3. The suture lifts the left lobe of the liver 

 

Figure 4. A gauze is used to protect liver parenchyma 

The procedure included sectioning and stapling of the stomach before the gastroepiploic division, 
reducing the need of another left sided trocar, which could have been used for traction “Fig. 5”. This is a 
modification of the standard technique where the division of the gastrocolic and gastrosplenic ligament are 
performed at the fisrt steps. In other words, after trocar placement, a point on the greater curvature 3-4 cm 
proximal to the pylorus was identified and the lesser sac was entered. The retrogastric space was revealed and 
thoroughly inspected with the camera head up to the angle of His. The short gastric vessels were divided 
meticulously via the retrogastric anatomic plane using a cautery or ultrasonic device, creating a window to the 
angle of His and the gastroesophageal junction. A 38-French bougie was then passed transorally to the level of 
the pylorous. A linear cutting stapler device was introduced and transected the stomach along the bougie creating 
a narrow gastric tube. The greater curvature ligaments (gastrosplenic, gastrocolic) and the short gastric vessels 
were then divided up to the angle of His. The staple line was typically oversewn with reinforcing intracorporeal 
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interrupted absorbable sutures. The specimen was removed through the supraumbilical trocar site and a drain 
was placed near the staple line.  

As a result, only 3 trocars are used for the whole procedure offering a widely acceptable cosmetic 
outcome “Fig. 6”. 

 

Figure 5. Sectioning and stapling of the stomach, before the gastroepiploic division 

 

Figure 6. Cosmetic outcome 

Results 

Mean operative time was 125 (95-155) minutes and blood loss minimal (30-50ml). In the absence of an 
additional left sided trocar, postoperative pain was minimized. Typically a methylene blue test was performed on 
the second postoperative day. Since no leakage was detected, the drain was removed and oral intake was 
commenced. All the patients had an uncomplicated recovery. No liver injury or wound problem was mentioned. 
No incisional hernia was referred. Mean hospital stay was 3.3 days. Detailed instructions and nutritional 
guidance were provided for the postoperative period and all the patients were followed-up for a long period. 
Mean weight loss in the first year was 65% of the excess weight (EWL). 

Discussion 

Bariatric surgical interventions have gain wide acceptance worldwide in the treatment of morbid obesity 
and its complications. Obesity can lead to metabolic syndrome, sleep apnea, congestive heart failure, 
musculoskeletal disorders, depression. It is essential for the surgeon to select the appropriate operation in terms 
of safety, effectiveness, experience, patient’s needs5. Sleeve gastrectomy  has been shown to have greater excess 
weight loss and improvement in diabetes, than adjustable gastric band6. Sleeve gastrectomy and Roux-en-Y 
gastric by-pass (RYGB) are the cornerstone of bariatric surgery. In a recent meta-analysis, there was no 
significant difference between gastric by-pass and sleeve gastrectomy with regard to glycosylated hemoglobin, 
fasting plasma glucose, the numbers of subjects using oral antihyperglycemic medications and insulin, BMI, 
waist circumference. RYGB was associated with decreased cardiovascular risk7. However, Laparoscopic Sleeve 
Gastrectomy (LSG) is safer and has a reduced rate of complications8, 9. 

Minimal invasive techniques  has already been established in the management of morbid obesity. 
Reduced port procedures offer the advantage of reducing postoperative pain, hospital stay, wound infections and 
complications as well as cosmetic outcome. Additional trocars and retractor instruments may enhance the risk of 
iatrogenic injuries during LSG. On the other hand, it is essential to maintain a clear view of the operative field. 
Surgeon needs to standardize his technique so as to avoid injuries and reduce operative time, without 
compromising safety and efficacy. Several techniques have been described. In a large case series of morbid 
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obesity patients Torre et al showed that Suture-based liver retraction is safe and efficient with extremely low rate 
of complications (0.4%)3 . Shimizu et al introduced the “Endolift™” system consisting of two clips which are 
attached to the left crus of the diaphragm and the peritoneum above the right liver lobe through or beneath the 
falciform ligament4. Takemura et al described a liver retraction technique for lateral lobe of the liver using a 
silicone disk consisting of a silicone rubber membrane inside a flexible ring and four monofilament 
threads10.Shibao et al developed a novel and safe technique for the retraction of the liver and falciform ligament 
during laparoscopic surgery, called disk suspension method, based on a snake retractor and elastic band fixation 
with a silicon disk11. Woo et al described a minimally traumatic liver retraction method using a simple liver 
suspension with gauzes pads, which were secured to the pars condensa with surgical clips and externally tied to 
suspend the liver toward the abdominal wall with prolene 2-0 suture12. Lee IS et al et al suggest lifting up the 
liver by suturing the pars condensa and the right diaphragmatic crus at the same time (triangle-shaped sling)13. 
Kim DG et al described a double-sling suture retractor14. Shinohara et al described a protective technique for 
retraction of the liver using a Penrose drain15. Finally, Lee JS et al described the “Prolene Hanging-Up Method” 
using only a 75 cm 2-0 prolene suture, which was passed through the abdominal wall with a straight needle at the 
two points of the epigastrium and at the pars condensa of the gastrohepatic ligament without any protective 
material or knotting.16 

Innovative technologies and novel procedures have been described the last decade, gaining wide 
acceptance. In spite of reduced port techniques many alternate procedures have been applied. Single-incision 
LSG was initially described in 2008 and has been applied in several series on selected patients with results 
comparable to those of multiport sleeve gastrectomy17-21. Rapid evolution of robotic technology has led to its 
application in weight loss procedures and continues to evolve22. Natural Orifice Specimen Extraction (NOSE) 
laparoscopic surgery has also been introduced recently to avoid minilaparotomy, possibly reducing postoperative 
pain, hospital stay, and improving quality of life and cosmetics. In this technique the specimen is extracted 
transorally23. Furthermore, Natural Orifice Translumenal Endoscopic Surgery (NOTES) in morbidly obese 
patients is still controversial due to safety and technical issues (trangastric or transvaginal approach).24 

The procedure of suture insertion and liver retraction we described is simple, cost-effective, minimizes 
liver injury and provides excellent view of the hiatus and gastroesophageal junction. However, experience and 
skilled handling is needed while dissecting and suturing, because of the absence of any retracting left sided 
trocar. The fact that only two operative trocars are used makes suturing demanding especially in cases where the 
staple line is reinforced with intracorporeal interrupted absorbable sutures. Therefore a prolonged learning curve 
is required. Probable difficulties may arise in cases of super-obese patients (with extremely high BMI levels), as 
well as in cases of excessive hepatomegaly, where a trocar-based liver retractor often seems to be necessary.   

Conclusions 

The placement of a suture at the right crus of the diaphragm can reduce the number of trocars, leading 
to less postoperative pain, risk of hernia and better aesthetic outcome without compromising the safety of the 
operation, or the rate of postoperative complications. We assume that excessive hepatomegaly or extremely high 
BMI levels could be possible drawbacks in our technique. More studies need to be done (randomized clinical 
trials) to reinforce these assumptions.  
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Abstract 

Revision procedures after laparoscopic adjustable gastric band (LAGB) placement are often necessary 
in cases of severe band-related complications, inadequate weight loss or weight regain. Inflammation and foreign 
body reaction make the procedure of band removal technically demanding. Simultaneous (single-stage) gastric 
band removal and sleeve gastrectomy seems to be a safe procedure in experienced hands and selected cases, 
while others support the two-stage procedure. We present a case of a 41 year-old male with insufficient weight 
loss after LAGB placement (Body Mass Index 55.6 kg/m2 before definitive revision operation). He had 
underwent two operations of gastric band placement. The first gastric band developed slippage, while the second 
one which was replaced, developed infection without erosion. A single-stage laparoscopic removal of the band 
and sleeve gastrectomy was performed. No postoperative complications were mentioned and the patient was 
discharged three days after surgery. Weight loss in the first year was 60% of his excess weight. Single-stage 
laparoscopic gastric band removal and sleeve gastrectomy for morbid obesity seems to be safe and efficient, 
especially in cases of absence of gastric erosion. Inflammation and foreign body reaction make the procedure 
more demanding, leading to a prolonged learning curve. 

Keywords: Gastric band, sleeve, revisional procedures, single-stage convertion, obesity, laparoscopic. 

Introduction  

Revision procedures after laparoscopic adjustable gastric band (LAGB) placement are often necessary 
in cases of severe band-related complications, inadequate weight loss or weight regain. Inflammation and foreign 
body reaction make the procedure of band removal technically demanding 1-3. Simultaneous (single-stage) 
gastric band removal and sleeve gastrectomy seems to be a safe procedure in experienced hands and selected 
cases, while others support the two-stage procedure 4-7.  

Case presentation 

We present the case of a 41 year-old male with insufficient weight loss after LAGB placement (Body 
Mass Index 55.6 kg/m2 before definitive revision operation). He had underwent two operations of gastric band 
placement. The first gastric band developed slippage, while the second one which was replaced, developed 
infection without erosion. 
 
First LAGB placement. A LAGB had initially been placed five years ago. The patient had had adequate weight 
loss until 15 months postoperatively. However he complained about gradual weight regain (approximately 
30kg). Endoscopy was performed and showed gastric band slippage. The gastric band was removed 20 months 
postoperatively.  

Second LAGB placement. Six months later, a second LAGB was placed with adequate weight loss for the first 
six postoperative months. The patient remained in good clinical condition until a second complication took 
place. He presented 15 months post-op with epigastric pain, fever and weight gain. His Body Mass Index (BMI) 
was 55.6 kg/m2 . Laboratory examination revealed mild leukocytosis (White Blood Cell count 11200/μl) and C-
reactive protein elevation (8.0mg/dl). Endoscopy was preformed and infection of the gastric band and port was 
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revealed, as well as pouch dilation. He was administered intravenous antibiotics for fifteen days with significant 
clinical improvement. A complete preoperative evaluation was done and the patient was scheduled for surgery.   

Definitive surgery. A single-stage removal of the band and sleeve gastrectomy was performed.  

Band removal. The patient was placed in the supine position, with the legs abducted and the table in steep reverse 
Trendelenburg position. The surgeon standed between patients legs and two assistants on each side. A veress needle 
was introduced into the peritoneal cavity through the left upper quadrant to achieve pneumoperitoneum.  Four 
trocars were used: one 10 mm-trocar was inserted approximately 10cm below the xiphoid process in the midline 
(optical trocar), one right subcostal of 10mm for liver retraction and another two trocars of 5mm and 10mm at the 
midclavicular lines bilaterally, under direct vision. Lots of adhesions were found due to previous operations, 
making the dissection difficult. All adhesions between the omentum and the abdominal wall as well as the anterior 
surface of the stomach and the left hepatic lobe were carefully taken down. A liver retractor was used to achieve 
better exposure of the cardia and gastro-esophageal junction. The gastric band position was identified, with much 
fibrosis around it (Figure 1). The main stages of the procedure included meticulous dissection of the medial part of 
the band, freeing of the gastric tunnel by cutting the fibrotic tissue and attachments on the outer side of the band, 
detaching of the locking system, mobilization and division of the band by cutting with scissors and removal through 
a special plastic bag (Figure 2). Much attention was paid to good hemostasis and respect of the gastric wall and 
anatomical planes. After careful assessment of the gastric serosa and given that any erosion or perforation was ruled 
out, a convertion to sleeve gastrectomy was decided (Figure 3).   

 

Figure 1. Adjustable Gastric band 

 

Figure 2. Band removal 

 

Figure 3. Gastric wall - serosa assessment  

Sleeve gastrectomy. A point on the greater curvature 3-4 cm proximal to the pylorus was identified as the distal 
point of the gastroepiploic division. The lesser sac was entered by opening the gastrocolic ligament. 
Electrocautery was used to divide short gastric vessels and the greater curvature ligaments (gastrosplenic, 
gastrocolic) up to the angle of His (Figure 4). A 38-French bougie was passed transorally to the level of the 



20th World Congress of the IFSO (26-29 August 2015, Vienna, Austria) 

© Medimond  .  S826C0197 45

pylorous. A linear cutting stapler device was introduced and transected the stomach along the bougie creating a 
narrow gastric tube (Figure 5). The staple line was oversewn with reinforcing interrupted absorbable sutures. The 
specimen was removed through the supraumbilical trocar site and a drain was placed near the staple line.    

 

Figure 4. Gastroepiploic division 

 

Figure 5. Gastric transection with linear cutting stapler  

 

Figure 6. Reinforcement of the staple line with interrupted sutures  

Results 

The operative time was 150min. Blood loss was minimal (about 50ml) and pain completely tolerable. 
Postoperative methylene blue test detected no leakage, the drain was removed and oral intake was commenced 
on the 2nd postoperative day. No postoperative complications were mentioned and the patient was discharged 
three days after surgery. He followed detailed instructions and nutritional guidance for the postoperative period. 
Weight loss in the first year was 60% of his excess weight. 

Discussion 

Laparoscopic Sleeve Gastrectomy (LSG) seems to be more effective than LAGB in morbid obesity with 
higher percentage Excess Weight Loss (EWL). In a meta-analysis involving 1004 patients the mean percentage 
EWL for LAGB was 33.9 % after 6 months in six studies and 37.8 % after 12 months in four studies; for LSG, 
EWL was 50.6 % after 6 months and 51.8 % after 12 months in the same studies. LSG was also superior to 
LAGB in treating in type 2 diabetes mellitus8. Chakravarty et al in another meta-analysis suggest that LAGB is 
not the most effective surgical procedure to reduce weight, however it is associated with lower early 
complications and shorter operative time and length of stay compared with other procedures9. Colquitt et al in a 
more recent meta-analysis including 1748 participants confirmed that isolated sleeve gastrectomy led to better 
weight-loss outcomes than adjustable gastric banding after three years follow-up10. Similar outcomes were 
shown in a recent meta-analysis including obese adolescents11. 
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On the other hand, many obese patients were treated with LAGB the last decades with controversial 
outcomes. Laparoscopic adjustable gastric banding procedures have a favorable risk-benefit profile as part of the 
overall management of obesity. However LAGB has several complications such as gastric band slippage, port or 
tubing malfunction, stomal obstruction, band erosion, pouch dilation and port infection. Most of them lead to 
insufficient weight loss and significant morbidity, requiring surgical  removal of the band12. Revision procedures 
(sleeve gastrectomy or Roux-en-Y gastric by-pass) are feasible and relatively safe13.  

Using the database of the American College of Surgeons National Surgical Quality Improvement 
Program, Aminian et al showed that conversion of LAGB to LSG in a single-stage has comparable safety to 
primary LSG14. Single-stage revision can be performed safely, with minimal increases in hospital stay and 30-
day complications. Weight loss is greater in those who undergo primary LSG compared to those who undergo 
LSG as revision3. Park et al compared the one and two-stage revision in case of erosion, suggesting the one-stage 
only in selected cases4. Obeid et al found no statistical difference in 30-day outcomes when performed in one or 
two stages5. As mentioned above, others suggest the two-stage procedure, claiming that the complication rates 
for one-step band removal are higher than for a two-step approach6,7.  

Our patient had already had a LAGB as a revisional procedure, before the definitive operation. Despite 
having a single-stage definitive removal and convertion to LSG, he had an uncomplicated recovery. Operative 
time seems to be quite longer than the mean operative time of primary sleeve gastrectomy. Nine patients in our 
institution had underwent this one-stage revision, at the period 2012-2014, with no major complications. All of 
them had had an endoscopy before decision-making for surgery. We suggest preoperative endoscopy as a 
mandatory procedure to exclude perforation or severe erosion, before deciding the one- or two-stage revision.  

Conclusions 

Single-stage laparoscopic gastric band removal and sleeve gastrectomy for morbid obesity seems to be 
safe and efficient, especially in cases of absence of gastric erosion. Inflammation and foreign body reaction 
make the procedure more demanding, leading to a prolonged learning curve.  
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Abstract 

Introduction: The rapid reversal of diabetes, hypertension, hyperlipidemia and morbid obesity 
(MO) by bariatric surgery has challenged the management of metabolic syndrome. Laparoscopic sleeve 
gastrectomy (LSG), which developed initially as a first-step procedure for biliopancreatic diversion with 
duodenal switch, has seen an exponential rise in popularity as an effective alone laparoscopic bariatric 
procedure. Material and method: We encountered 268 pts. with LSG performed between 2010 and 2014. 
We study 134 pts. with metabolic syndrome, with a median follow-up period of 18 months (range 12-52 
months). We prospectively collected data regarding excess weight loss (EWL), blood pressure, diabetes 
mellitus (DM)), hormonal status and lipidic profile of the patients. Results: Diabetus mellitus remission 
after sleeve gastrectomy – 87.67%, hypertension remission is 63.82 %, The most significant value was for 
sleeve gastrectomy – 74.45 % after 1 year, EWL was 74.45 % after 1 year. Conclusions: Superior excess 
weight loss, a low complication rate, and excellent food tolerance, combined with a short hospital stay, have 
made this the procedure of choice for patients and surgeons across the globe. Optimum surgical outcomes 
allow minimization of metabolic syndrome, reducing cardiovascular and cerebrovascular risk. 

Keywords: Laparoscopic sleeve gastrectomy (LSG), morbid obesity (MO), diabetes mellitus 
(DM), chronic venous insufficiency (CVI). 

Introduction  

Morbid obesity is an important public health problem worldwide; its impact on the population is 
extreme due to its comorbidities. So, hypertension, diabetes type I or type II, chronic venous insufficiency 
of the lower limbs, lumbar problems and other diseases of bones and joints, lead to decreased life span of 
obese patients more than 20 years. In Romania one of three adults is obese. Conservative treatment has 
temporary effect and often is followed by regaining weight greater than the loss. Laparoscopic sleeve 
gastrectomy is a relatively new bariatric procedure, being performed for the first time in the year 2000 by 
Gagner. It is a successful bariatric method due to its high efficacy and feasibility.  

This study presents our experience in performing LSG and its outcomes on comorbidities as 
DM, hypertension and other factors that are included in metabolic syndrome (hyperlipidemia, abdominal 
waist). We succeeded to demonstrate that due to the extremely low postoperatory complications rate and 
mortality rate, LSG is an efficient and safe procedure for morbid obese patients with very good results on 
ESWL in the follow-up period. 

Material and method 

We conducted a prospective non-randomized study including 268 patients who underwent LSG 
between January 2010 and December 2014. The patients performed surgery in a single center – Surgical 
Clinic II in County Hospital Timisoara. The laparoscopic sleeve gastrectomy was performed by a 
standard approach starting from 4 to 6 cm from pylorus and we always used a 36 Fr calibration tube. 

Post-operative we administrated to all the patients proton pump inhibitors 2*40 mg/day, anti-
inflammatory and anti-nausea/ vomiting drugs. Low molecular heparins were administrated for up to 
three weeks to prevent deep vein thrombosis and superior mesenteric vein thrombosis.  
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Postoperative diet was resumed 24 hours after surgery and consisted only in fluids up to the 9th 
POD. Next three weeks all the food will be semi-liquid.  

Measurements were performed for all patients at the seven study time points (baseline, 1, 3, 6 
and 12 months post-op and annually), as per protocol. Body weight was measured to the nearest 0.5 kg 
and height to the nearest 1 cm. BMI was calculated as body weight in kilograms divided by the square of 
the height in meters. Percent excess weight loss (%EWL) was calculated according to the following 
equations: 

%EWL = [(preoperative weight − follow-up weight)/preoperative weight-ideal body weight] x100 

The mean follow up period was 18 months (range 12 - 52 months) and the follow up percent was 
80.59 % (216 patients followed up).  

From these 268 patients we encountered 134 patients with metabolic syndrome. We studied: sex 
ratio, source environment, age, distribution on years, degree of disease, postoperatory complications, 
comorbidities, the remission of comorbidities, mortality rate, ESWL.  

Results 

Among the 134 patients studied, 99 were females and 35 males. Sex ratio was 2.82. The mean 
age was 36.25 (limits 17 – 68). The age decade most affected was the third one, followed by the second 
and the fourth. The mean operation time was 63 ±13 minutes. The average blood loss was 50 ±10 ml. The 
mean BMI was 46 (range 36- 63). We had 32 cases with BMI under 40 and the rest of 102 cases with 
BMI over 40. The hospital stay was 3 days (range 2-10) (Table 1). 

Table I. Demographics and the perioperative data  

Patients  n=134  
Sex ratio F:M  2.82  
Age (years) *  36.25  
BMI  46 (36-63) 
OR time(minutes)*  63 (40 - 102)  
Hospital stay (days)*  3 (2 - 10)  

The results, in terms of BMI and EWL, of the procedure are summarized in Table II.  

Table II. BMI and EWL results  

 

The postoperative complications rate was 3.27%. There were 6 complications: two leakage on 
the stapler line, one pleural abscess, one stenosis, one hemorrhage from the gastric line and one 
pulmonary embolism. The leakage rate was 1.09%. One was solved conservatory by drainage and the 
other one was late diagnosed through an old peritonitis that required reintervention, but patient evolution 
was unfavorable. The pleural abscess was solved by reintervention and drainage. The stenosis of gastric 
tube was solved by reintervention and conversion into a gastric bypass. The hemorrhage was stopped by 
laparoscopic reintervention and hemostasis with clips on gastric line. Pulmonary embolism had an 
unfavorable evolution and the patient died.  

Associated diseases were in order on frequency: diabetes mellitus type II, venous chronic 
insufficiency, hypertension, lumbar discopathy, chronic cardiac failure, diabetes mellitus type I (Fig.1). 
Existing comorbidities are severe affecting the subjects� quality of life. An important parameter of the 
longitudinal gastrectomy in bariatric surgery is represented by remission of comorbidities (such as 
diabetes type II or hypertension) or regression of others (CVI, CCF, lumbar discopathy, type I diabetes). 
Of the 73 cases of type II DM, 64 were completely resolved. Regression of CVI was over 30% in all 

 0  1 month  3 months  6 months  12 months 2 years 3 years 

BMI 
(kg/m2)  

46  41.6  37.8  35.3 28.9 30.2 31.7  

EWL %  -  28.7  35.9  48.9  74.4 68.3 63.3 
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cases by improving edema and pain in the lower limbs. Hypertension is kept under control by less 
medication in 17 cases, in the remaining 30 it disappeared completely. Discopathy, lumbar pain were 
reduced in 27 patients, for the other 10, they disappeared completely (Fig.2). Congestive cardiac failure is 
kept under control by a smaller number of drugs in the 29 affected subjects. Type I diabetes is treated 
with diet and no longer needed insulin. The mortality rate was 1.09%. There were two deaths. One of the 
patients died due to pulmonary embolism, the other patient died because of an old peritonitis caused by a 
leakage on the gastric line. ESWL at one year was 74.45%, ESWL at two years was 68.32%, ESWL at 
three years was 63.34%. 

 
Figure 1. Distribution of cases by comorbidities 

 

Figure 2. Distribution of cases by comorbidities regression 

Disscusions 

Morbid obesity is one of the major health problems of the 21st century. Once considered a 
problem only of high-income countries, obesity rates are rising worldwide and affecting both the 
developed and developing world (1).  
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The bariatric surgery developed several techniques to improve the long term results for obese 
patients. Among bariatric procedures we consider laparoscopic sleeve gastrectomy as an effective and 
good procedure due to good outcomes and less complications.  

We agree the principles debated in The Third Summit for Bariatric Surgery in 2010 and our 
study demonstrates it by values of ESWL (in the Summit 62.7% at 1 year, 64.7% at 2 years and 64% at 3 
years) and mortality rate – 1-3% in the Summit. (2)  

Our complications rate of 3.27% integrates to literature data. Chopra et al (3) in 2012 mentioned 
a complication rate of 14.09%, while Yaghoubian et al (4) has 9% as complications percent and in the 
same year Boza et al (5) mentioned a 3.4% as the rate of complications. The lowest rate is mentioned by 
Choi et al (6) which present a value of 0.52% of complications.  

The incidence of leakage in our lot is of 1.09%. Similar percents are reported by various authors. 
So, Sakran (7) present a percent of leakage of 1.5% on 2834 patients and concludes that the fistula 
algorithm of therapy still needs to be debated. Using of local drainage, reintervention, the endoscopic 
stent placement, clipping or using fibrin glue to seal the leakage depends on the surgeons’ choice. In our 2 
cases of leakage, for one we performed a reintervention and for the other local drainage. In 2012 
Gentileschi (8) published a rate of leakage of 1% and Aurora et al (9) a value of 2.4% on 4888 cases. The 
last author correlates the size of calibrating bougie with the risk of leakage. The higher the diameter of 
bougie (40 Fr or more), the lowest is the leakage risk. In our lot we use a 36 Fr bougie to calibrate the 
gastric tube. We consider the risk for fistula to be highly correlated with the learning curve and 
reinforcement of the staple line. We had the 2 cases of leakage in the beginning period and after 
reinforcement of staple line we had no more leakage cases. Gentileschi (10, 11) in 2012 reminds the 
procedure to reinforce the staple line and had no difference between fibrin, thrombin gel or poliglycolic 
acid for reinforcement. The sewing procedure is considered by the same author as a little bit longer than 
the other described procedures. In our lot we used first the sewing procedure and after introducing fibrin 
reinforcement we use this one to seal the margins.  

The most frequent comorbidity in our study was type II diabetes mellitus. We had a remission of 
it of 87.67% - similar with other authors. Abbatini et al (12) in 2012 mentioned a percent of remission for 
DM type II of 84.6% at 36 months, Cavarreta et al (13) had a 83% remission, Ruiz Tovar J et al (14) – 
83.3% remission for DM type II, Pequignot et al (15) published a 64% remission and Rawlins et al (16) a 
100% remission. Leonetti et al (17) mentioned a remission of 80% due to LSG and compares with 
medical remission which is 0%.  

Hypertension – another important comorbidity for obese patients – in our study had a cured 
percent of 63.82%. Shen DJ et al (18) in 2012 has a lower cure rate, of only 45.5% , Sarkhash et al (19) 
reminds a 58% of healing cases while Prasad et al (20) had 85.7% hypertension remission.  

We had one rare complication – left pleural abscess solved by thoracoscopic drainage. In 
literature there are mentioned as rare cases – gastro-bronchial fistula by Abraham et al (21) in 2012 or 
splenic abscess by Sakran et al (22). 

In our study on follow up at one, 2 and 3 years, we had an ESWL of 74.45%, 68.32% and 
63.34% respectively. Ohta et al (23) mentioned an ESWL at 2 years of 68% and Fischer (24) in 2012 
details an ESWL at one,2 and 3 years of 56.1%, 64.3% and 66%, the 2 years ESWL according to him is 
similar with ESWL at 2 years for gastric by-pass as a bariatric procedure. The same opinion is sustained 
by Ortega et al (25). Sarela et al (26) with a very good follow up presence reports one year ESWL of 
73%, two years ESWL of 78% and three years one of 73%.  

Conclusions 

LSG is a very good bariatric procedure with excellent results on short term follow up and with a 
very good balance between advantages and complications. After overcoming the learning curve the 
surgical technique is feasible and the complication rate is low. We need a longer follow up period for 
more detailed results.  
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Summary 

80 consecutive patients undergoing sleeve resection for morbid obesity with a follow up of 12 
months were investigated for clinical signs of GERD. Out of 17 preoperatively symptomatic patients 13 
(76%) could discontinue medication, 4 (24%) continued to require therapy. 9 patients (11%) developed  
De Novo GERD. GERD following gastric sleeve resection can occur the course however of pre existing 
GERD is mild in the majority of patients or can develop into cure of GERD which in this study was 
stastically significant (p<0.0001).  

Introduction 

Gastric acid production, hiatus hernia and increased intra abdominal pressure in the obese patient 
are supporting GERD. Gastric sleeve resection for weight reduction  with the resection of the angle of 
HIS, a great part of the acid producing B-cells and weight loss associated with a decrease in intra 
abdominal pressure as a result of the operation  will potentially ameliorate GERD. However gastric sleeve 
is considered a contra indication in patients with GERD and gastric bypass is proposed instead.  

Patients and methods 

The incidence and course of GERD was investigated in 80 consecutive patients undergoing 
gastric sleeve resection. Follow up was performed 3,6,12 months post op and yearly thereafter by clinical 
signs of GERD i.e. medical history, requirement of antacids and gastroscopy.  

 
Fig.1: Gender distribution in 80 patients with gastric sleeve resection. 

17 patients were males and 63 females (Fig.1).  
The BMI was 49,5kg /m². 17 patients (21%) required antacids preoperatively but without signs of reflux 
esophagitis.  
Statistics: The student t-test was used for quantitative differences and Fisher´s exact –test for qualitative 
differences. 

Results 

A total of  9 patients (11%) developed   De Novo GERD with treatment required. Out of 17 
preoperatively symptomatic patients 13 (76%) could discontinue medication, 4 (24%) continued to require 
therapy (p<0.0001)( Fig.2). Weight reduction was 14 BMI points one year after surgery (p<0.0001) (Fig.3). 
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No patient required change to gastric bypass construction.   

      

% Reflux 

Fig.2: Incidence of GERD pre OP, postOP and De Novo Fig.3: Development of BMI one year following gastric sleeve 

Conclusion 

The data suggest that GERD following gastric sleeve can occur the course however of pre 
existing GERD is mild in the majority of patients or can develop into cure of GERD most likely due to 
the effective weight reduction and resection of acid producing cells. However GERD is also reported in 
patients who do not have hiatus hernia and no improvement in GERD symptomatic patients was seen in 
Hiatus hernia repair patients (1). And improvement of GERD symptoms was seen in patients with no 
hiatal hernia and sleeve resection and heart burn and regurgitation was significantly decreased 
postoperatively in sleeve gastrectomy patients only. The crural repair patients had even  higher heartburn 
frequency-intensity scores(1) speculating that hiatal repair could actually destroy the natural anti reflux 
mechanisms thus perpetuating or worsening reflux. 

If one considers reflux disease and hiatal hernia repair it becomes clear that in the original patho- 
mechanisms fundoplication or semi fundoplication are intrinsic features to restore the angle of HIS and 
lower oesophageal sphincter function and to prevent GERD (2). However in correctly performed sleeve 
resection including the gastric fundus for weight reduction in obese patients fundoplication or semi 
fundoplication is impossible for anatomical reasons. Whether crural repair is sufficient for the prevention 
of GERD is unknown. 

It is well known that the reduction of B- cells following gastric resection and the decrease of intra 
abdominal pressure following weight reduction ameliorates symptomatic reflux (3,4) and so it is most likely 
that these factors are substantially contributing to the natural course of decreasing reflux symptoms in these 
patients.  At the same time it is worth recognizing that postoperative GERD is also reported in patients 
undergoing gastric bypass or those without hiatus hernia  undergoing Sleeve resection (4). 

Studies with longer follow up and randomization of  preoperative degree of the disease, surgical 
technique and postoperative weight loss are required. 
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Abstract 

Aim: We here report the outcomes of all patients who had undergone LSG in our hospital for 
morbid obesity over 5 years period. Results: A total of 49 patients had undergone sleeve gastrectomy. The 
mean BMI at time of the surgery was 39.8±4.8 kg/m2. The mean body weight was 105.2 ± 17.1 kg. The 
maximal percentage of excessive weight loss (%EWL) following laparoscopic sleeve gastrectomy was 
64.5 ± 21.4% at 14.3 ± 8 months after the operation. The diabetic remission rate was 58% (22/38 patients). 
There was  97% (37/38) of all the diabetic patients has either remission in diabetes mellitus or 
improvement in the condition. In those who have remission in DM after LSG, the mean A1c before and 
after operation were 6.87 ± 1.8% and 5.69 ± 0.89% respectively (p<0.001), even in those diabetic who 
remained diabetic after LSG, the mean hemoglobin A1c was significantly better after LSG (8.17 ± 1.16% 
vs. 7.08 ± 1.32%, p=0.036).  The remission rate of hypertension is 26% (11/42). In those reminded 
hypertensive after LSG another 26% (11/42) patients had reduction in requirement of anti-hypertensive. 
There were also significant reduction in LDL-cholesterol (mean LDL-C 2.79 ± 0.72mmol/L vs. 2.52 ± 
0.96mmo/L; P= 0.028) and triglyceride level (mean triglycerides 1.67 ± 0.84mmol/L vs. 1.14 ± 
0.54mmol/L; P<0.001) observed, and significant improved HDL-cholesterol level (mean HDL-C 1.67 ± 
0.4mmol/L vs. 1.82 ± 0.45mmol/L; P=0.009). There was no mortality seen after the operation.  
Conclusions: LSG is safe in morbid obese patient and results in sufficient and lasting weight loss, and 
significant improvement in obesity associated co-morbidities. 

Keywords: Laparoscopic sleeve gastrectomy, morbid obesity, bariatric surgery, diabetes mellitus  

Introduction  

Obesity (BMI>30kg/m2) is a global pandemic affecting about 25% of population in the 
developed countries and 10% of the population in the developing countries1. Obesity is associated with 
multiple physical and psychological diseases, such as DM, HT, depression and musculoskeletal problems. 
In 2010, overweight and obesity were estimated to cause 3.4 millions deaths, 4% of years of life lost, and 
4% of disability-adjusted left-years worldwide1. 

Even though Asians have lower rates of overweight and obesity then the Western counterparts, 
yet in some Asian countries the prevalence of diabetes is similar to or even higher than the Western 
Countries2. The risk of type 2 diabetes starts at a lower BMI for Asians than for Europeans3. The 
prevalence of obesity is increasing dramatically world-wide4, and the BMI threshold for bariatric surgery 
had been lowered5, a safe, effective and ideally easy to learn bariatric procedure is much needed. 

Established bariatric procedures included gastric banding, gastric bypass and biliopancreatic 
diversion with duodenal switch (BPD/DS). Laparoscopic sleeve gastrectomy (LSG) was initially a part of 
BPD/DS in super obese patients. Cottman in 2006 showed that LSG resulted in significant weight loss 
and improvement in comorbidities and in ASA classes in patients with BMI>60kg/m2 with serious 
cormorbidities6. Some patients was able to undergo 2nd stage surgery resulting in further weight loss.  

LSG is increased used as a stand-alone/primary bariatric surgery. In 2010, 43.5% of more than 
26,000 bariatric operations performed in France were LSG7, and in the USA, LSG account for about one 
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third of all bariatric procedures in 20128.  We evaluated the outcomes of all patients who had undergone 
SG since 2008 to the end 2012. 

Materials and Methods 

Medical records of all the patients underwent sleeve gastrectomy at the Department of Surgery, 
United Christian Hospital, during the period of January 2008 to December 2012 were reviewed 
retrospectively. 

Demographic data, co-morbidities, weight changes, etc. during each follow up were recorded. 
Particular attentions were given to changes in co-morbidities such as diabetes mellitus (DM), 
hypertension (HT), Obstructive sleep apnea syndrome (OSAS), Hemoglobin A1c level and lipid profile 
taken before operation and during the period at which the trough weight was achieved were recorded.  
The needs for proton pump inhibitor (PPI) before and after the operation was also recorded. All the data 
was obtained in late June 2014.  

Surgical Details 

The laparoscopic sleeve gastrectomy was performed as standardized operation. Patients were put 
in reverse Trendelenburg position with legs split.  Five ports were used. The 12mm camera port is usually 
supra-umbilical, another 12 mm port at the left upper quadrant, one 5 mm in the right upper quadrant and 
the other 5 mm port is at the left subcostal region. The liver retractor was inserted under direct vision in 
epigastrium region. The surgeon stands between patient’s legs and the two other assistants stand on 
patient’s sides. Most of the LSG was performed with 8-10mmHg CO2 pneumoperitoneum.  After 
dissection of the omentum from the greater curvature of the stomach using energy device, the antrum 
pouch was created 6 cm from the pylorus and the stomach was reduced to a narrow gastric tube with 
linear staples, while a 36 Fr bougie was inserted to the stomach to avoid stenosis at the lesser curvature. 
Reinforced mental clips were added between junctions of staples. Test for air leak was done but injecting 
gas into the sleeved stomach while the staple line was covered with water. In the first few cases a tubal 
drain was used, and this practice was later abandoned in later cases. Most patients would be closed 
monitored in ICU setting during immediate post operation period mainly for airway monitoring. 

Weight loss is expressed as percentage of excess weight loss based on BMI of 23kg/m2 for 
Chinese population. Results are expressed as mean ± 2 standard deviations. The operation time and blood 
loss were report as median. Statistical evaluation was performed by pared T tests using SPSS version 22. 
Statistical significance was set at a p value of < 0.05. 

Results  

During the five-year period a total of 49 patients had underwent sleeve gastrectomy. In all but 
one patient, who needed laparotomy for control of bleeding from splenic injury, underwent LSG. 
Demographic data of the study population is listed in Table 1. The mean BMI at time of the surgery was 
39.8±4.8 kg/m2. The mean body weight was 105.2 ± 17.1 kg. Out of 49 patients, there were 38 suffered 
from DM; 19 from OSAS; 11 from GERD and 42 from HT. All the patients are Chinese (17 males and 32 
females) with mean age 44.4 ± 8.9 years old.  

The median operation time is 120 (minimum 55, maximum 299) minutes. The median blood loss 
is 30 (minimum 5, maximum 200) ml after excluding the case required laparotomy for splenic injury. The 
mean length of stay after the operation was 6.1 ± 2.9day. 

The mean baseline BMI was 39.8kg ± 4.8kg/m2. The BMI at maximal weight loss is 29.4 ± 
4.5kg/m2 at 14 ± 8 months after LSG. The Mean BMI at last follow was 32.4 ± 7.2kg/m2 at mean follow-
up period of 37 ± 16 months (Fig.1). The mean percentage of excessive weight loss (%EWL) following 
laparoscopic sleeve gastrectomy was 64.5 ± 21.4% at 14 ± 8months after the operation (Fig.2). 

Most patients showed some weight regain after the maximal weight loss, and the mean %EWL 
during the last follow up was 50.7 ± 23.4%. The means rebound weight was 7.1 ± 7.3kg. One patient was 
pregnant after LSG and did not showed significant weight loss after the delivery. Four patients underwent 
laparoscopic duodenal switch due to insufficient weight loss, two of them suffering from iatrogenic 
Cushing’s syndrome as a result of steroid treatment for severe asthma. 
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Table1. Demographic data, co-morbidities, operation details and weight loss after gastrectomy. 

      

  n Mean (±SD) 
Total number of cases 49   
Male 17   
Female 32   

Age (years old)  44.4 (±8.9) 
     
Co-morbidities before gastrectomy    
     
Diabetes mellitus 38   
Hypertension 42   
Obstructive sleep apnea syndrome (OSAS) 19   
GERD needed PPI 11   
     

Operation time (mins)  135 (±57) 

Blood loss (ml)  164 (±795) 

Length of stay (days)  6.3 (±3.2) 
     
     
Weight (kg)    
     

Baseline  105.2 (17.1) 
At maximal weight loss  77.5 (±15.1) 
Weight in last Follow-up    
     

BMI (kg/m2)    
Baseline  39.8 (±4.8) 
At maximal weight loss  29.5 (±4.5) 
     
Follow-up duration in all cases (months)  36.5 (±16.2) 
     
Duration to trough weight after LSG (months)  14.3 (±8.1) 
     
Percentage of Excessive Weight Loss (%)    
     
Trough  64.5 (±21.4) 
At last follow-up  50.7 (±23.4 
     
Rebound weight after maximal weight loss (kg)  7.1 (±7.3) 
     
     
      

There were 22 patients out of 38 diabetic patients had remission (normalized fasting blood, and 
all diabetes medication stopped) in diabetes mellitus. 3 out 19 patients had remission in OSAS, and 11 out 
of 42 had remission in hypertension. 

The impact of the weight loss on associated metabolic conditions was tested by paired T-test and 
the result was listed in table 2. There was 58% (22/38) of diabetic patients had remission in diabetic, and 
in all, except one, DM patients who remained diabetic after gastrectomy had reduced requirement in oral 
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hypoglycemic agents and/or insulin, i.e. 97% (37/38) of all the diabetic patients has either remission in 
diabetes mellitus or improvement in the condition. In those who have remission in DM after LSG, the 
mean A1c before and after operation were 6.87 ± 1.8% and 5.69 ± 0.89% respectively (p<0.001), even in 
those diabetic who remained diabetic after LSG, the mean hemoglobin A1c was significantly better after 
LSG (8.17 ± 1.16% vs. 7.08 ± 1.32%, p=0.036).  

Changes in BMI before and after LSG
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20
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30
35
40
45

Baseline BMI Trough BMI Last FU BMI

BMI (kg/m2)

 
Fig.1. The body mass index (BMI: kg/m2) at baseline, during maximal weight loss (trough BMI) and 
during last follow-up. 

 
Fig.2. The percentage of excessive weight loss (EWL %) during maximal weight loss (trough EWL %) 
and at last follow-up. 

The remission rate of hypertension is 26% (11/42). In those reminded hypertensive after SG 
another 26% (11/42) patients had reduction in requirement of anti-hypertensive. We can conclude that 
there is at least 50% patient hypertensive patient had improvement in hypertension after SG.  

There were also significant reduction in LDL-cholesterol (mean LDL-C 2.79 ± 0.72mmol/L vs. 
2.52 ± 0.96mmo/L; P= 0.028) and triglyceride level (mean triglycerides 1.67 ± 0.84mmol/L vs. 1.14 ± 
0.54mmol/L; P<0.001) observed, and significant improved HDL-cholesterol level (mean HDL-C 1.67 ± 
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0.4mmol/L vs. 1.82 ± 0.45mmol/L; P=0.009). There was not significant change in total cholesterol level 
before and after LSG.  

Table2. Results of Paired T-tests 

Paired T-tests         
       
  Before gastrectomy vs After gastrectomy sig.(2-tailed) 
       
  baseline weight   Trough weight   
  105.2 +/- 17.1kg  77.5 +/- 15.1 kg <0.001* 
       
  Baseline weight   Weight at last follow up   
  10.52 +/- 17.1kg  83.1+/-15.5kg <0.001* 
       
       
DM cases 38  16 (58% cured) <0.001* 
       
HT cases 42  32 =0.001* 
       
OSAS cases 19  16 =0.013* 
       
on PPI cases 11  43 <0.001* 
       
HbA1c 6.87+/- 1.28  5.69+/-0.89 <0.001* 
       
Total cholesterol 4.79+/-0.87  4.57+/-1.04 =0.104 
       
LDL cholesterol 2.79 +/-0.72  2.52 +/-0.96 =0.028* 
       
Triglycerides 1.67+/-0.84  1.14+/-0.54 <0.001* 
       
HDL-cholesterol 1.67+/-0.4  1.82+/-0.45 =0.009* 
       
          
     

The number of patients who were put on PPI increased from 11 to 43. There was no patient 
required conversion to another bariatric procedure due to severe reflux disease. 

There was no mortality seen after the operation.  There was one case developed diabetic ketotic 
acidosis shortly after discharge and the patient responded well to medical treatment. There was not 
leaking or gastric tube stricture noted in this group of patients. 

Discussion 

In the present study, we evaluated the outcomes of LSG up to six years post operation, the mean 
maximal weight loss, the trough EWL at 14 ± 8 months after SG was 64.5 ± 21.4% and is comparable 
with other international centers. 

In a recent systematic review including 123 papers describing 12,129 patients, the mean EWL 
after sleeve gastrectomy is about 59% at 1 year, 64.5% at 2 years and 60.9% at 4 years9. This study also 
showed that the EWL at 2 years is similar to that of gastric bypass surgery. 

The pattern and level of weight regain after maximal weight loss in our cohort showed a 
remarkable similarity as other studies on LSG10&11. In Jimenez cohort10, the maximal % excess weight 
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loss was observed at 18 months after surgery (68.8±20.1%), and the %EWL for those follow–up for 60 
months the mean %EWL was 50.7 ± 24.9%). In Braghetto cohort11 the %EWL at first year was 84.8%, 
and regain weight was observed in about 40% of patients and the % EWL decreased to 57.3±23.3% after 
5 years. 

Excess Weight Loss in patients with  different follow-up 
periods

58,5
49,3 43,2
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Fig. 3. The percentage of excess weight loss (EWL %) in patients with different maximal follow-up periods. 

 
Fig.4. The Changes in HbA1c level in DM patients before and after LSG. 

 How about the results of LSG as compared to other bariatric procedures? In most previous 
reviews, the EWL is better then gastric banding and but not as good as gastric bypass surgery7.  Not until 
recently, we start to have results from RCTS. In Kehagias study, 60 patients were equally randomized to 
laparoscopic Roux-en Y gastric bypass (LRYGB) or LSG, the mean age and BMI and female to male 
ratio were similar.  The mean BMI was around 45 in each group. It showed that that LSG have significant 
better EWL in 1st and 2nd years.  There was no significant difference in the overall improvement of 
comorbidities12. Nutritional deficiencies occurred at the same rate in two groups except vitamin b12 
deficiency that was more come after LRYGB (p=0.05). There was no mortality in both groups, and 
complications rate was similar.  
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Fig. 5. The change in lipid profiles before and after LSG. 

In another RCT involving 217 patients with mean BMI of 44kg/m2, the mean operative time was 
less for LSG than for LRYGB, the conversion rate was similar was 0.9% in both groups13 Early 
complication occurred more often in LRYGB than in LSG. Except for GERDs, which showed a higher 
resolution rate after LRYGB, the comorbidities and quality of life were significant improved after both 
procedures. 

The rates of diabetic and hypertension remission/improvement are comparable with other 
reports14&15. In patients reminded diabetic after SG, the requirement of oral hypoglycemic agents and 
insulin reduced, and yet with improvement in HbA1c level. 

This study also showed improvement of “quality “ of lipid profiles after SG in terms of reduced 
mean triglyceride and LDL-cholesterol level, and increased mean HDL-cholesterol level.  

The number of patients who were put on PPI increased from 11 to 43. The effect of laparoscopic 
sleeve gastrectomy on GERD remains controversial. As previous reported that acid reflux and even 
erosive esophagitis without reflux symptoms were common in patients after LSG16, PPI were used 
liberally in these patients even for only minor symptoms of GERD. 

The advantage of laparoscopic sleeve gastrectomy:  
1. It results in sufficient and lasting excessive weight loss. 
2. It results in significant remission or improvement in comorbidities. 
3. It has a relatively shorter learning curve for surgeons. 
4. There is no anastomoses required, and with less complications.  
5. The remaining stomach and the biliary system are still approachable for endoscopy. 
6. The need for post-operative supplement of vitamins (except b12) and micronutrients is rarely required.  
7. It is still feasible in patients with previous SB surgery or inflammatory bowel disease. In case of weight 
loss failure, second step procedures such as re-sleeve, gastric bypass, and BPD/DS are still possible.  

Conclusions 

LSG is safe in morbid obese patient and results in sufficient and lasting weight loss, and 
significant improvement in obesity associated co-morbidities 
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Summary 

Single-incision laparoscopic surgery has rapidly gained popularity and various procedures have 
been carried out with this  technique, one of this is sleeve gastrectomy. This technique has gained 
widespread acceptance as a primary and definite bariatric procedure. We describe SILS sleeve 
gastrectomy (SILS-G)  using SILS Port and Staple line reinforcement.  

Introduction 

Bariatric surgery has been estabilished as the best option for morbid obesity treatment. In recent 
years single-incision laparoscopic surgery (SILS) has expanded rapidly,even for bariatric procedures have 
become no exception to the ever advancing quest of minimally invasive surgery. SILS is used above all in 
bariatric procedures. Single incision transumbilical laparoscopic sleeve gastrectomy is safe, technically 
feasible and reproducible.  

Materials And Methods 

100 SILS Port laparoscopic sleeve gastrectomies were successfully performed.  Selection criteria 
are low bmi (35-40 Kg /m2) , no surgeries in the past , young age (30-40 y.o.). 

Technical Procedure 

The patient is placed in the supine position.  The surgeon stands between the legs of the patient 
with the assistant on the left side. The SILS Port was placed through the umbilicus in all patients. The 
umbilcal scar is pulled up using Kocker graspers on two sides. A 2 cm transverse intraumbilical  skin 
incision  is created and after to have identified the preperitoneal fat a fascial opening up to a length of 2 
cm in order to prevent gas leakeage and inadeguate pneumoperitoneum. After the SILS Port has been 
introduced into the abdomen three 5-mm trocars are introduced through the access channels. 
Pneumoperitoneum is initiated to a pressure of 15 mm Hg and a 5-mm flexibile tip laparoscope is 
inserted. The pylorus is identified and it is measured by the same 6 cm. Preparation of the greater curve 
and scheletrizzation with Ligasure. Hiss angle preparation. After  fully mobilized stomach a 36-French 
orogastric tube  is inserted orally and placed against the lesser curvature in order to calibrate the size of 
gastric sleeve then, we changed one 5 mm trocar and into 12 m trocar. Gastric transection is performing 
with laparoscopic  endogia 60 inserted through the 12-mm trocar  with positioning of SEAMGUARD 
BIOABSORBABLE (Staple Line Renforcement) over the entire suture line along the length of the 
orogastric tube until the angle of His is reached. The latest procedure require the extension of a 5 mm 
trocar for the placement of a drain near to staple line. A nasogastric tube is placed .  The integrity of the 
staple line is tested by infusing methylene blue into the remaining stomach. The resected stomach is 
extracted along with the SILS Port. The fascial defect of the port site is closed with 3/0 vycril suture to 
prevent port site hernias. Suture intradermal skin.  
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Results 

100 SILS Port laparoscopic sleeve gastrectomies were successfully performed. The mean 
operating time was 55 minutes (range 30-90 min).  No mortalities or postoperative complications noted 
during the immediate follow-up period of all patients. The operative blood loss was insignificant. Mean 
hospital stay was 4.2 days (range 3-6 days). No leak o bleeding of the staple line were observed during 
postoperative follow up.  
                              

1. Sils Port                                                        2. Stomach 

                     

  3.Seamguard Bioabsorbable                             4. Gastric stapling                                                          

 

 

                            

       5.  Gastric tubulization                                           6. Insufflation after sleeve.  

 

Conclusion 

SILS-G is a feasible and safe operative procedure.  Staple line reinforcement reduces the risk for 
staple line failure, leak and bleeding while redistribution of pressure on the staple line improves 
hemostasis. SILS approach is associated with a significant reduction of less postoperative pain, a lower 
need for analgesic and decreased length of hospital stay compared with a multiport access procedure.  
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Abstract 

Introduction: Laparoscopic Sleeve gastrectomy (LSG) is the most common restrictive procedure 
performed worldwide for treatment of morbid obesity. 

Objectives: To assess the safety, effectiveness and complications of LSG performed for Iraqi 
patients and the challenge of performing LSG in military conflict regions. 

Methods: Prospective clinical case series study conducted in Al-Jumhoori Teaching Hospital and  
involved 70 patients (57 females and 13 males);their age (19-59 average 37 years) underwent LSG(6 open 
,64 laparoscopically with one conversion);51 patients finish 1 year follow up and only 7 cases performed 
after the conflict. 

Results: The initial body weight 70-195(122Kg); BMI 31.8-65.9 (50.16Kg/m2); two patients 
with diabetes mellitus and BMI less than 35Kg/m2 involved. 

The average weight loss assessed and found to be (13.85, 32.8, 40.8 and 48.3 Kg) in 1st, 3rd, 6th 
and 12th month interval; The BMI reduced from 50.16 to 35.43 and 29.52 at 6th and 12th months. 

We recorded 1 mortality after 10 days (massive pulmonary embolism), 1 case converted to open 
and minigastric bypass due to narrowing of the sleeve part. 

The associated comorbidities improved after weight loss, and the quality of life improved in 88% 
of patients depending on bariatric analysis and reporting outcome systems (BAROS). 

Conclusion: Sleeve gastrectomy is relatively safe and effective procedure to decrease weight for 
morbid obesity and it improves the quality of life, but all bariatric procedures needs good health resources 
and settled countries which were not present in Iraq for the time being. 

Keywords: Laparoscopy, Bariatric, Sleeve, Gastrectomy ,Iraq ,Obesity. 

Introduction  

There is an accelerated growth in the practice of bariatric surgery to address the global epidemic of 
morbid obesity [1-3]. In Iraq the ministry of health, directorate of public health and primary health care in 
collaboration with the world health organization mention in a report of "chronic non-communicable diseases 
risk factors survey in Iraq 2006 " an increased of obesity in Iraq to reach to the W.H.O. definition of obesity, 
two thirds (66.9%) of the people respondents to the survey were found to be overweight (BMI ≥ 25) and 
nearly one third of the respondents were obese. Obesity was proportionately higher than overweight among 
female (38.2% Vs. 31.4%), whereas overweight supervened among male (37.4% Vs. 26.2%) [4]. 

There is bariatric explosion which occurs due to the poor results obtained with non-surgical 
treatments, increasing evidence of significant and durable weight loss with surgery, as well as to a wide 
diffusion over the media and, consequently, an increased patient demand. This exponential growth is also 
related to the expansion of laparoscopy in the treatment of morbid obesity. The physiologic and clinical 
benefits of the laparoscopic bariatric surgery over the open approach [5, 6] have encouraged physicians to refer 
morbidly obese patients for surgical treatment, and have motivated more patients to pursue this approach. 

Michel Gagner at Mount Sinai Hospital in New York, USA [7, 8] first performed laparoscopic 
SG (LSG) as the restrictive part of BPD-DS in 1999. However, the initial reports on BPD-DS showed an 
increased morbidity and mortality in male and super-super-obese patients [9, 10]. To reduce 
complications and mortality, Gagner and co-workers proposed LSG as the first step of a two-stage 
laparoscopic BPD-DS (LBPD-DS) in 2000, and later, as the first step of a two-stage laparoscopic roux-
en-Y gastric bypass (LRYGB) in 2003 [11]. Since then, the use of LSG has been extended worldwide 
[12-14] due to its major potential benefits, including its technical simplicity and significant weight-loss 
outcomes with low rate of complications and mortality. 
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Objectives 

To assess the safety, effectiveness (including weight loss and assessments of comorbidities) and 
complications of LSG in obese Iraqi patients and the challenge of performing LSG in military conflict 
regions. 

Methods 

 Prospective clinical case series study conducted in Al-Jumhoori Teaching Hospital in Mosul 
governorate in Iraq and involved 70 patients (57 females and 13 males); their age (19-59 average 37 
years) underwent LSG (6 open, 64 laparoscopically with one conversion); 51 patients finish 1 year follow 
up and only 7 cases performed after the conflict and fall of the city by ISIS. 

Results 

The initial body weight 70-195(122Kg); BMI 31.8-65.9 (50.16Kg/m2); two patients with 
diabetes mellitus and BMI less than 35Kg/m2 involved. 

The average weight loss assessed and found to be (13.85, 32.8, 40.8 and 48.3 Kg) in 1st, 3rd, 6th 
ans 12th   month interval; The BMI reduced from 50.16 to 35.43 and 29.52 at 6th  and 12th  months as 
shown below 

Table 1. Pre- and postoperative weight loss parameters of 70 patients who underwent 
laparoscopic sleeve gastrectomy 

Parameter Pre-operative Post-operative
B.W(Kg) 70-195(122) 52-123(87) 
BMI(Kg/m2) 31.8-65.9 (50.16) 29.52 
WL(average) ------------------ 48.3 
%EWL(average) ------------------ 70 
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Fig.1. Shows the average weight loss in Kg during 1st, 3rd, 6th and 12th month's interval. 
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Fig.2.Shows the average BMI loss in Kg/m2 during 3rd, 6th and 12th month's interval. 
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The associated comorbidities improved after weight loss as shown below. 

Table 2. Pre- and postoperative obesity-related comorbidity rates and changes among 
patients who underwent laparoscopic sleeve gastrectomy 

comorbidity Pre operative n. Resolved Improved 
Knee/hip pain 48 29 19 
Hypertension 34 20 14 
Dyslipidemia 21 13 8 
DM 20 14 6 
Obstructive sleep apnea 11 9 2 
Depression/anxiety 17 12 5 
Hormonal disturbance 11 8 3 

The quality of life improved in 88% of patients depending on bariatric analysis and reporting 
outcome systems (BAROS). 

We recorded 1 mortality after 10 days (massive pulmonary embolism in spite of all 
precautions),2cases of intra operative bleeding (controlled by clips), while 1 case of LSG converted to 
open and minigastric bypass due to narrowing of the sleeve part and 3 cases had simple wound infection. 

Discussion  

We reviewed the 70 cases who underwent LSG in the same center and by the same team and the 
overall patient satisfaction with the procedure has been high, even among the patient who had conversion 
and MGB. 

 The recoded average weight loss outcomes from LSG in this study were 48.3 Kg which was 
equal to 70%EWL and these results are better than the early results of Canadian [15] study which shows 
38% while our results were comparable with Brethauer and colleagues, [15] in which 23 studies including 
1639 patients reported data for mean %EWL 55.1% (range 33%–85%). The better results in this study 
may be related to the operative technique which was well standardized, also some studies have small 
number of patients (34 patients in the Canadian study). In addition to weight loss, reduction in obesity-
related comorbidities is another important outcome in bariatric surgery and we recorded resolution of DM 
in 70 % which was comparable with the Canadian early experience 74% [15]and better than literature 
55.7% [16]( 754 patients, 10 studies) while hypertension resolved in 58.8% and again better than other 
literature which was 49.6% (733 patients, 9 studies); Dyslipidemia resolved in 61.9% which was much 
better than studies 43.0% (513 patients, 6 studies) these better results  can be explained by our small 
sample. The 81.8% resolution rate of OSA in our patient population was consistent with results reported 
in the literature76%.  We also found a high rate of subjective improvement in joint pain and mood, 
suggesting an improvement in quality of life and we depend on BAROS system that shows improvement 
of quality of life in 88%.The bariatric procedures needs well trained surgeons and operative theatre that is 
well equipped for advanced bariatric procedure in addition to settled country and the patient should have  
good health and economic state so that we can offer LSG to him(Most of these criteria are not available in 
military conflict region like Iraq) so this reflects on the number of patients who underwent LSG.  

Conclusion 

Sleeve gastrectomy is relatively safe and effective procedure to decrease weight for morbid 
obesity and it improves the quality of life, but all bariatric procedures needs good health resources and 
settled countries which were not present in Iraq for the time being. 
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Abstract 

Background Relatively little is known about ERAS following bariatric surgery in general or 
following laparoscopic Roux-en-Y gastric bypass (LRYGB) in particular. 

Patients and Methods This is a prospective, observational study of 388 consecutive patients that 
underwent LRYGB with ERAS in a general hospital.  

The ERAS protocol included standardizations of pre-, intra-, and postoperative modalities in 
order to reduce the stress response of the patients. Primary outcome measures were length of stay (LOS), 
postoperative morbidity, readmissions, and reoperations. 

Results Mean LOS was 1.3 days (1.1), median 1 day (1-14). Of all patients, 322 (83%) were 
discharged on the first postoperative day (POD). Overall morbidity was 9.8%. The readmission rate was 
4.9%.. With a follow up rate of 83% at 1 year TWL was 31% and EBMIL 70%. Total remission of DM2 
and HT was achieved in 70% and 42% of the patients, respectively. 

Conclusion Enhanced recovery following LRYGB with ERAS programs is possible and safe 
even in a low volume, general hospital. Early discharge does not increase postoperative morbidity or 
readmissions.  

Keywords: LRYGB; ERAS; fast track; enhanced recovery; bariatric surgery; outcome; postoperative 
morbidity. 

Introduction  

Enhanced recovery after surgery (ERAS) programs incorporate evidence-based modifications of 
pre-, intra-, and postoperative modalities, aiming at standardized and optimized perioperative care in 
order to reduce the stress response and thereby enhance the recovery of the patients. In short, the concept 
includes extensive preoperative counseling, short-acting anesthetics, effective opioid-sparing 
postoperative pain and nausea control, avoiding unnecessary invasive monitoring, and early ambulation 
and oral nutrition. 

The aim of this study was to test the safety of our ERAS program for consecutive primary 
LRYGB patients operated in a general hospital and to see if our results are comparable with those 
reported from high volume, dedicated bariatric centers.  

1.1 Patients and Methods 

Between March 2011 and March 2015, 514 patients were treated for their morbid obesity by 
bariatric surgery at our hospital. Of these, 388 patients were operated by primary LRYGB and included in 
this analysis, as they were all eligible for at least three months of follow-up. We excluded 126 patients 
because of revisional surgery in 84 patients (mainly failed gastric banding procedures), sleeve 
gastrectomies in 24 patients, and short follow up in 18 patients (not yet eligible for their 3 months follow 
up). The diagnosis of DM2 was based on the presence of anti-diabetes medication or glycosylated 
hemoglobin (HbA1c) more than 6.5%. The diagnosis of HT was based solely on the presence of 
medication for high blood pressure. Both short-term and long-term morbidity was graded according to the 
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Dindo-Clavien classification (D-C) [1]. Data are presented as mean ± SD or median (range) as 
appropriate. 

1.2 ERAS program 

Patients were treated by a fast track pathway as introduced by Kehlet and Wilmore [2]. 
Basically, we utilized a similar protocol as we use for colorectal surgery patients. The protocol includes 
modifications of pre-, intra-, and postoperative routines. 

1.3 Outcome measures 

Primary outcome measures were LOS, postoperative morbidity, readmissions, and reoperations. 
Secondary outcome measures were WL, EBMIL, and resolution/improvements of the most common 
obesity related comorbidities, DM2 and HT in 1–2 years’ follow up. Remission of DM2 was defined as 
discontinued diabetes medication and HbA1c below 6%. Improvement of DM2 was defined as reduced 
medication. Resolution and improvement of HT was defined as discontinued or reduced medication, 
respectively. 

Results  

Mean (SD) and median (range) operative time was 73.8 (16.9) and 65 (40-143) minutes, 
respectively. Mean LOS was 1.3 days (1.1), median 1 day (1-14). Of all patients, 323 (83%) were 
discharged on the first postoperative day. Overall, 38 patients (9.8%) suffered from postoperative 
complications of which 16 (4.1%) had major complications (D-C grade III–IVb). Life-threatening grade 
IV complications occurred in 3 patients (0.8%). There was no mortality (grade V). Thirteen patients 
(3.4%) needed at least one reoperation, and 19 patients (4.9%) were readmitted to the hospital. Of these 
19 patients 15 (3.9%) were readmitted in less than 30 days and 7 (1.8%) in less than 7 days.  

Discussion 

A literature search revealed 9 relevant articles reporting outcomes following LRYGB with 
ERAS programs [3-11].   

Already ten years ago, in 2005, McCarthy et al. [10] reported successful discharge within 23 
hours in 84% of 2000 consecutive LRYGB patients and demonstrated, by both univariate and multivariate 
analyses, that surgical experience was the most predictive factor for early discharge. The importance of 
standardized perioperative care was highlighted, although specific fast track protocols were not 
mentioned. At the time, the results generated some debate but were later confirmed by comparable results 
reported by Bergland et al. [5] in 2008, highlighting the importance of standardized anesthesiology 
methods. The same group described later a more detailed fast track protocol in a larger cohort in 2012 [8]. 
Only recently a few reports on outcomes after bariatric surgery following specific ERAS programs have 
been published [3, 6, 7, 9, 11], usually with similar short LOS and low complication rates. The literature 
remain scarce, and all these afore mentioned publications come from high volume and specialized 
bariatric centers. Whether the reported outcomes are a result of specific ERAS programs or merely reflect 
the vast experience of the surgical teams remains unclear. According to a recent systematic review the 
fast track management of patients undergoing LRYGB is feasible, but the authors concluded that further 
studies from independent researchers are required to determine the safety of a generalized adoption of this 
approach outside of dedicated bariatric units [12].  

 
To the best of our knowledge, there is only one randomized trial comparing ERAS with standard 

care after sleeve gastrectomies [13]. This trial concluded that median hospital stay was significantly 
shorter in the ERAS group (1 day) than in the control group (2 days). Although readmissions were 
frequent (20%), there was no difference between the groups. We were unable to find any randomized 
trials comparing ERAS with standard care following LRYGB. This may be due to the fact that there is a 
problem with the design of such a study as blinding the procedures is impossible. Taking into account the 
growing evidence from observational studies it may even be regarded unethical to randomize patient to 
standard care. In a registry study, including almost 10 000 LRYGB operations, multivariate analysis of 
patient characteristics and operative details predicted LOS, and the authors concluded that such data can 
be used to identify patients inappropriate for fast track protocols [14]. There seems to be some confusion 
throughout the literature in this regard. Higher risks do not exclude the use of ERAS programs. On the 
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contrary, the higher the risks, the more effort should be given to enhance recovery. According to our 
results every patient can be treated by ERAS program, although not every patient will be fit for discharge 
on the first postoperative day. 

 
Some may fear that too early discharge will lead to an increased readmission rate which also 

may be hazardous if there are any delays in detecting severe complications. Our readmission rate (4.9%) 
was higher than that reported in most of the earlier studies, reporting readmission rates ranging from 0% 
to 1.9%. Only in one study was the readmission rate reported higher (8.3%) [7]. However, only 1.8% of 
our readmissions appeared in less than 7 days of discharge, and these are the only readmissions that may 
have been prevented by a longer LOS. Although it is important to report also more long-term morbidity 
(more than 30 days) in order to exclude any effect of the ERAS program itself, it is unlikely that the LOS 
will have any impact on long-term (more than 30 days) morbidity or readmissions beyond 7 days. All our 
life threatening C-D grade IV complications were diagnosed and handled promptly before discharge. 

 
It is unlikely that ERAS programs will have any impact on other outcome measures such as 

weight loss and the resolution/improvement of comorbidities. Nevertheless, it is important to show that 
these outcomes are not affected in any negative way. Our EBMIL of 70% at 1–2 years and 
resolution/improvements in 97% of DM2 patients and 83% of HT patients are well in line with what is 
most often reported [15, 16].   

 
In summary, our results confirm the findings in previous observational studies and demonstrate 

that ERAS programs may be equally successful outside high volume, highly dedicated bariatric centers. 
The standardization of perioperative care enhances recovery from LRYGB and enables early discharge 
(POD 1) in more than 80% of the patients with a possible decrease in morbidity and without any increase 
in readmission rates. 

References 

[1] Dindo D, Demartines N, Clavien PA. Classification of surgical complications: A new proposal with 
evaluation in a cohort of 6336 patients and results of a survey. Ann Surg 2004;240:205-213. 

[2] Kehlet H, Wilmore DW. Multimodal strategies to improve surgical outcome. Am J Surg 
2002;183:630-641. 

[3] Awad S, Carter S, Purkayastha S, Hakky S, Moorthy K, Cousins J, et al. Enhanced recovery after 
bariatric surgery (erabs): Clinical outcomes from a tertiary referral bariatric centre. Obes Surg 
2014;24:753-758. 

[4] Bamgbade OA, Adeogun BO, Abbas K. Fast-track laparoscopic gastric bypass surgery: Outcomes 
and lessons from a bariatric surgery service in the United Kingdom. Obes Surg 2012;22:398-402. 

[5] Bergland A, Gislason H, Raeder J. Fast-track surgery for bariatric laparoscopic gastric bypass with 
focus on anaesthesia and peri-operative care. Experience with 500 cases. Acta Anaesthesiol Scand 
2008;52:1394-1399. 

[6] Dogan K, Kraaij L, Aarts EO, Koehestanie P, Hammink E, van Laarhoven CJ, et al. Fast-track 
bariatric surgery improves perioperative care and logistics compared to conventional care. Obes 
Surg 2015;25:28-35. 

[7] Geubbels N, Bruin SC, Acherman YI, van de Laar AW, Hoen MB, de Brauw LM. Fast track care for 
gastric bypass patients decreases length of stay without increasing complications in an unselected 
patient cohort. Obes Surg 2014;24:390-396. 

[8] Jacobsen HJ, Bergland A, Raeder J, Gislason HG. High-volume bariatric surgery in a single center: 
Safety, quality, cost-efficacy and teaching aspects in 2,000 consecutive cases. Obes Surg 
2012;22:158-166. 

[9] Matlok M, Pedziwiatr M, Major P, Klek S, Budzynski P, Malczak P. One hundred seventy-nine 
consecutive bariatric operations after introduction of protocol inspired by the principles of enhanced 
recovery after surgery (eras(r)) in bariatric surgery. Med Sci Monit 2015;21:791-797. 

[10] McCarty TM, Arnold DT, Lamont JP, Fisher TL, Kuhn JA. Optimizing outcomes in bariatric surgery: 
Outpatient laparoscopic gastric bypass. Ann Surg 2005;242:494-498; discussion 498-501. 

[11] Pike TW, White AD, Snook NJ, Dean SG, Lodge JP. Simplified fast-track laparoscopic roux-en-y 
gastric bypass. Obes Surg 2015;25:413-417. 

[12] Elliott JA, Patel VM, Kirresh A, Ashrafian H, Le Roux CW, Olbers T, et al. Fast-track laparoscopic 
bariatric surgery: A systematic review. Updates Surg 2013;65:85-94. 



20th World Congress of the IFSO (26-29 August 2015, Vienna, Austria) 

© Medimond  .  S826C0736 72

[13] Lemanu DP, Singh PP, Berridge K, Burr M, Birch C, Babor R, et al. Randomized clinical trial of 
enhanced recovery versus standard care after laparoscopic sleeve gastrectomy. Br J Surg 
2013;100:482-489. 

[14] Carter J, Elliott S, Kaplan J, Lin M, Posselt A, Rogers S. Predictors of hospital stay following 
laparoscopic gastric bypass: Analysis of 9,593 patients from the national surgical quality 
improvement program. Surg Obes Relat Dis 2014 

[15] Buchwald H, Avidor Y, Braunwald E, Jensen MD, Pories W, Fahrbach K, et al. Bariatric surgery: A 
systematic review and meta-analysis. JAMA 2004;292:1724-1737. 

[16] Colquitt JL, Picot J, Loveman E, Clegg AJ. Surgery for obesity. Cochrane Database Syst Rev 
2009:CD003641. 



20th World Congress of the IFSO (26-29 August 2015, Vienna, Austria) 

© Medimond  .  S826C0761 73

Early experience with Laparoscopic Mini-Gastric 
Bypass (One Anastomosis Bypass) in comparison 
with Laparoscopic Sleeve Gastrectomy in obese 
patients for bariatric surgery. 

Quiros H.E.1, Melnik I.2, Kogan E.3, Dukhno O.4, Yoffe B.5 

1 General Surgery Resident, Barzilai University Medical Center. (Mexico)  
2 General Surgery Resident, Barzilai University Medical Center. (Israel)  
3 Head Nurse of Bariatric Surgery Outpatient Clinic, Barzilai University Medical Center. (Israel)  
4 Head of Laparoscopic Surgery and Bariatric Surgery, Barzilai University Medical Center. (Israel) 
5 Head of Department of General and Vascular Surgery, Barzilai University Medical Center. (Israel) 
E-mail: enrique.quiros@gmail.com 

Abstract 

Obesity is a worldwide public health problem, according to the Center for Disease Control and 
Prevention (CDC), in the United States more than one third of adults are obese. Bariatric surgery has 
arisen as one of the solutions for this problem. In the last years Laparoscopic Mini-Gastric Bypass 
(LMGB) or One Anastomosis Bypass has gain popularity and has been shown as a safe and successful 
method to cure Obesity. The purpose of this study was to present our experience with this surgery in 
comparison with Laparoscopic Sleeve Gastrectomy (LSG). Our results showed that LMGB had a minor 
complication rate of 7.4% in comparison with 0.71% of those patients that underwent LSG. In our 
population the moderate/severe complications rate (Anastomotic leak, gastric volvulus, etc.) was higher in 
the patients that underwent LSG (3.7%-5.0%, LMGB-LSG). Our conclusion is that LMGB is a safer and 
effective bariatric procedure in obese patients with less moderate/severe complication rates in comparison 
with those that underwent LSG. Laparoscopic Mini-Gastric bypass can also serve as a salvage procedure 
after failure of a previous bariatric surgery. 

Keywords: Mini-gastric bypass, One Anastomosis Bypass, Sleeve Gastrectomy, bariatric complications, leak. 

Introduction  

Obesity and overweight are currently one of the leading preventable cause of death in the United 
States1, and may soon overtake tobacco as the leading cause. Obesity has reached pandemic proportions, 
being a worldwide public health problem. According to the CDC, one third of the U.S. adult population is 
obese2. It is well known that Obesity it is related to hypertension, heart disease, diabetes mellitus, 
hyperlipidemia, etc. Bariatric surgery has risen as one of the answer to this problem, compared with non-
surgical interventions; surgery has a greater improvement in weight loss and associated comorbidities3. 
Among the different bariatric surgeries, Laparoscopic Mini-Gastric Bypass (LMGB) has gained 
popularity in recent years.  It was originally described in 1997 as an alternative to traditional gastric 
bypass, which results in excellent weight loss and control of comorbidities4. 

The surgical technique of the LMGB in our hospital is as follow.  This procedure is done under 
general anesthesia, and preferable the patient on supine position with the legs abducted. After proper 
surgical area is clean and covered with sterile fields, pneumoperitoneum and proper colocation of the trocars 
is done. After the insertion of the laparoscope and proper identification of structures, dissection of the lesser 
omentum in the lesser curve and liberation of the fundus is performed. Insertion of a 32F caliber gastric tube 
from the mouth is then performed by the anesthesiologist. A long gastric pouch, (approximately 80-120 cc) 
is created using a Covidien Purple Endo-GIA or Ethicon Echelon Endopath stapler (60 mm) starting 5-6 cm 
from the pylorus (Angular incisure) following the gastric tube until the fundus. A gastro-entero anastomosis 
is created ¨Fig. 1¨, approximately 200 cm from the Treitz ligament with the endostapler (60 mm). Proper 
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closure of access windows in the intestinal and gastric wall is performed with Covidien V-loc Endo Stitch. 
Leak test is performed using methylene blue after the anastomosis is completely done and closed. Ethicon 
Evicel is then applied in the anastomosis and staples lines to prevent further leaks. One abdominal drain is 
then located under the anastomosis and safely secured at skin level. The operation is then finished, gas is 
evacuated from the abdominal cavity and stiches to the skin wound are applied. The patient is extubated in 
the operation room and send to the recovery room. When the patient is stable it is transfer to our department 
to continue his post-operative treatment. Medical indications are given strictly under the bariatric surgery 
protocol.  Two days after the surgery the patient is then discharged and continue his follow-up in our 
Outpatient Bariatric clinic, if no complication is find. 

 

Fig.1. This figure explains how the pouch is created using an endo-stapler. Later this pouch is anastomosed to the 
intestinal loop. Picture retrieved from http://obesitycoverage.com/mini-gastric-bypass-the-good-bad-and-ugly/ 

According to many information and meta-analysis, the LSG is an effective and safe procedure to 
reduce weight in overweight and obese patients, in some studies, the LSG has showed to be safer than 
other procedures such as Laparoscopic Roux-en-Y, with reduced rate of complications and reoperation5.  
In the other hand, according to studies data, the LMGB is a safe and effective procedure that has a very 
small probability of complications, such as leak or sepsis6. 

Based on this information, we decided to evaluate this two procedures, according to our 
experience in our institution.  We considered this study very important because we have to be take in 
consideration the possibilities of a severe complication when deciding which surgical procedure can be 
better for a certain patient.   

Objective 

The purpose of the study was to present our experience with LMGB concerning the operative 
and post-operative results, complications, and outcome, compared with Laparoscopic Sleeve Gastrectomy 
(LSG). Our hypothesis was that LMGB is a safe procedure with less moderate/severe complications in 
comparison with LSG. 

Methods 

We retrospectively analyzed and reviewed the charts of all the patients who underwent LMGB 
and LSG under the period of May, 2013 to May, 2015 in our institution.  We compared the techniques in 
two main aspects: Post-operative outcomes – post-operative complications, length of hospitalization – and 
techniques efficiency – weight loss and diabetes/hypertension control - . 

The medical records of the total of patients were included in a Microsoft Excel databases and 
were analyzed using the same platform.  
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Results 

During this period of time a total of 194 surgeries were performed, from those: 54 surgeries were 
LMGB, and 140 were LSG. From the total of patients 49 were men (9/54 for LMGB and 40/140 for 
SLG), and 145 were women (45/54 for LMGB and 100/140 for LSG). Mean age was 47.74  for LMGB 
and 42.31 for LSG. The mean BMI for LMGB was 43.52 and 42.82 for LSG. “Tab.1” 

 Data LMGB SLG 
Age 47.74 years 42.31 years 

BMI 43.52 kg/m2 42.82 kg/m2 

Male 9/54 40/140 

Female 46/54 100/140 

Length of Hospitalization 4.61 days 3.43 days 

Tab.1.Demographics. This table explains the characteristics of the population of the 
study, including mean for: age, sex, BMI, and hospitalization rate. 

For the LMGB group the mean length of hospitalization was 4.61 days. A total of five patients 
had a postoperative complication; two patients had fever, one patient had port-site infection, one had 
anastomotic ulcer, one patient had bilateral pneumonia with anastomotic leak. The mean for 
complications after LMGB in our study was 11.11% “Tab.2.1”.  We divided the complication rate in 
minor and moderate/severe complication according to the Clavien Classification "Fig.1". For this group 
the minor complication rate was 7.4%. The moderate/severe complication rate was 3.7%. 

Complication  for LMGB 

Complication Patients Clavien Classification 

Fever 2 I 

Leak 1* III B 

Bilateral Pneumonia 1* II 

Port-site Infection 1 I 

Anastomosis Ulcer 1 III A 

TOTAL COMPLICATIONS 6 

*The same patient had bilateral pneumonia and leak from anastomosis. 

Tab.2.1 Complication for LMGB according to the Clavien classification. 

 

Fig.2. Clavien Classification8.  

Data from the LSG group showed that the mean length of hospitalization was 3.43 days. A total 
of eight patients had complications; four patients presented leak, one patient port-site infection, one 
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presented stricture of sleeve, one had intraabdominal abscess, and one had gastric volvulus “Tab.2.2”. 
After LSG the complication rate was 5.71%. Minor complication rate was 0.71%, in comparison with the 
moderate/severe complication rate of 5.0%“Tab.3”. 

COMPLICATIONS FOR  LSG 

Complication Patients Clavien Classification 

Port-site Infection 1 I 

Leak  4 III A 

Stricture of Sleeve 1 III B 

Intraabominal abscess 1 III A 

Gastric Volvulus 1 III B 

TOTAL COMPLICATIONS 8 

Tab.2.1 Complication for LSG according to the Clavien classification 

CLAVIEN COMPLICATION LMGB LSG 

Minor complications 4/54 (7.40%) 1/140 (0.71%) 

Moderate/Severe complications 2/54 (3.70%) 7/140 (5.00%) 

TOTAL COMPLICATIONS 6/54 (11.11%) 8/140 (5.71%) 

Tab.3 Complication comparison according to the Clavien Classification. 

It is important to clarify that 19 patients that underwent LMGB were patients that had previously 
undergone bariatric surgery. The indication for this procedure was failure lose weight or 
failure/complication of previous surgery. “Tab.4” 

FAILED/COMPLICATED SURGERIES  BEFORE LMGB 

Laparoscopic gastric banding (LGB) 12 

Laparoscopic Vertical Banded Gastroplasty (LVBG) 2 

Laparoscopic Sleeve Gastrectomy 5 

TOTAL OF PATIENTS  19 

Tab.4. List of patients that underwent a previous surgery prior LMGB. 

All patients demonstrated postoperative weight loss, improved levels of blood pressure, as well 
as improvement in glycemia levels. 

Discussion 

After reviewing the data from our study, we identified that the number of patients that underwent 
LSG was bigger than the one underwent LMGB. The majority of population from our study was female, 
approximately 3:1. The mean age and BMI was almost the same in both groups. Regarding the length 
hospitalization it was greater in the LMGB group.  

Speaking about the minor complication rate, we saw that the LSG group had a lower percentage 
than the one obtained from the LMGB group. When we analyzed the obtain data as moderate/severe 
complications we saw a greater chance of this events in patients that underwent LSG (leak, stricture, 
intraabdominal abscess and gastric volvulus). This complication represent a greater morbidity to this 
patients, in comparison with the one obtained in the LMGB group (Leak). We calculated the risk for 
moderate/severe complication in both groups and obtained that the patients that underwent LSG had a risk 
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of 5.00% of moderate/severe complication, in comparison with 3.70% for the patients that underwent 
LMGB. 

We also observed that the patients that underwent LMGB had a higher incidence of previous 
bariatric surgeries. LMGB can be used as a safe and effective method and can also serve as a rescue 
procedure in complicated or failed bariatric surgery7. In our study 19 patients underwent this procedure 
because they had a failed bariatric surgery, in all cases this patients lost weight and had improvement in 
their comorbidities problems such as hypertension and diabetes mellitus. 

Conclusion 

LMGB is a safe and efficient bariatric surgery as well as the LSG.  According to our results, 
LMGB is a safer alternative to LSG because it has less moderate/severe complication, like anastomotic or 
gastric leak. The moderate/severe complication rate was 3.70% for LMGB and 5.00% for LSG.  LMGB 
can also serve as a salvage procedure after failure of a previous bariatric procedure. Further studies must 
be done in order to compare the same amount of patients for both surgeries to have a more accurate and 
significant data. 
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Abstract 

The intent of this work is to study the outcome of a new surgical intervention aimed at weight 
reduction and correction of metabolic disorders. This article presents the results from15 gastric plications 
(greater curvature plication of the stomach) conducted at Hospital №9 of Zaporizhzhya Medical Academy 
of Postdiploma Education. Thirteen women and two men were operated on. The following comorbidities 
were identified: diabetes mellitus, hypertension, trigliceridemia, ventral hernia, and holecystitis. Six to 
twelve months after surgery,A gradual reduction of 32% to 69% in excess body weight was noted Patients 
do not  report specific complaints. Reduction of comorbidity manifested in normalization of blood 
glucose level and blood pressure in a majority of patients. Manifestations of sleep apnea disappeared in 
all patients who exhibited sleep apnea symptoms prior to the surgery. Preliminary results of applying 
gastric plication in patients with morbid obesity suggest that this technique  is organ-preserving, does not 
present technical difficulties, is easily tolerated by patients, results in a gradual and sustained body mass 
reduction, and does not require large monetary expenditures. This operation can also be used as 
preparation for biliopancreatic diversion with duodenal switch in super-obese patients..  

Keywords: Obesity, gastric plication, sleeve 2, LGCP. 

Introduction  

Gastric plication (hist.; gastroplicatio; lat. (gastro),  stomach + lat. (pliko), fold, twist) is a 
surgical suturing of the stomach wall in order to reduce its volume [1]. This operation has been known 
since the early 20th century and has been used to reduce the volume of the stomach for its atony and 
expansion. However, it was not widely applied, and was abandoned. A century later, this procedure 
received a new life when it started to be used for weight loss in obese patients. In research, this operation 
has the following abbreviation -  LGCP (Laparoscopic Greater Curvature Plication).  

This operation refers to a group of restrictive bariatric surgeries and reduces a patient’s capacity to 
consume food. This group also includes the following operations: LSG (Laparoscopic Sleve Gastrectomy) - 
longitudinal cutter gastric resection and LGB (Laparoscopic Gastric Banding) - gastric banding. 

Gastric plication become actively used as a method of restriction of the stomach in patients with 
obesity in Asian countries. In Ukraine, the exptise of using it is only developing. In this regard, the intent 
of this study is to understand the effectiveness of using longitudinal gastric placation of greater curvature 
of the stomach in patients with obesity and metabolic disorders.   

Materials and methods 

An operation of longitudinal gastric plication has been applied in the clinic GB "ZMAPO the 
Ministry of Health of Ukraine" at the department of surgery and proctology (City Hospital №9). From 
January 2012 to January 2013, this surgery was performed in 15 patients (two male, 13 female, aged 35 to 
62 years) with III and IV level of obesity, who had previously unsuccessfully been treated with 
conservative methods.  Average body mass index (BMI) of the patients before surgery was 37 ± 4.2kg / 
m2. Patients were examined: clinical tests, anthropometric measurements, questionnaires. 

The following comorbidities were identified:  diabetes mellitus, hypertension, COPD, sleep 
apnea, Hyperlipidemia, ventral hernia, and cholelithiasis. The operation was performed under general 
endotracheal anesthesia. , The surgery was performed laparotomically in the first four patients and three 
patients with concomitant ventral hernia; the other operations were performed laparoscopically. In 
patients with the presence of cholelithiasis, laparoscopic cholecystectomy was performed simultaneously. 
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Early mobilization and prevention of thromboembolic complications were performed in the postoperative 
period. 

1.1. Technique of laparoscopic surgery 

Patient is placed on a table with spread lower limbs. We used a 5 troacar access (2 – 10 mm and 
3 - 5mm). After the mobilization of the greater curvature of the stomach and the bottom areas we made a 
phased intussusception of the large curvature in the gastric lumen, the imposition of two rows of sero-
muscular sutures. First row – nodal suture with non-absorbable suture threads, second row - encircling 
stitch thread V-Loc until the formation of a stomach tube. Plication of the greater curvature of the 
stomach was performed using a thick gastric tube with diameter of 20 mm, from the angle of Hiss and 
ending at 3 cm to the pylorus. As a result, it formed a stomach tube to a reservoir about 50 ml at the distal 
piloroantral part of the stomach. At the end of the operation gastroscopy procedure take place in order to 
control stomach passability. Pic.1.  

 

 
One peculiarity of gastric plications is that, unlike in traditional laparoscopic surgical 

interventions,  the post-operative period exhibits a  more pronounced and prolonged effects of nausea. In 
order to prevent this phenomenon in patients, we prescribed antiemitical therapy in the postoperative 
period. Patients received infusion therapy until they  begin consuming take liquid food on their own. 
After being discharged from hospital, patients received recommendations to continue taking antisecretory 
drugs up to six months. 
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Results and discussions 

The average hospital stay was five days. All operated patients had no general surgical 
complications. Two patients had severe nausea, despite receiving antiemitical drugs, one of them had also 
experience dysphagia and hypersalivation, which manifested  till the fourth day after the operation. 

The average follow-up in the postoperative period was 11.2 ± 5.6 months. During this time, a 
decrease of body mass index was: in the first three months 5.5 ± 2.1 kg / m2, six months 6.1 ± 2.9 kg / m2 
for 11 months 6.7 ± 3.4 kg / m2. By the end of the year, the reduction in excess body weight ranged from 
32% to 69%.  

Table. 1. Dynamics of comorbidities connected to metabolic disorders and obesity  before operation convalescence improvement diabetes mellitus 5 people 3 people 2 people hypertension, 11 people 7 people 5 people 
hyperlipidemia 7 people 3 people 4 people  sleep apnea syndrome 6 people 6 people - 

As displayed in Table 1, most of the metabolic abnormalities associated with excess body weight 
are, if not subject to a complete cure, then at least to a significant improvement. Body weight over the 
period of our observation also had a progressive downward trend. 

Despite the fact that neither in Ukraine, in the CIS nor in the world there is still a sufficient 
number of long-term results of treatment in patients undergoing gastric plication for clinical trials, the 
available results are very encouraging [2,3]. 

According to the results of this study, longitudinal gastric placation is an effective and reasonably 
safe procedure. During the observation period there were no significant complications that required follow 
up treatment. Although in literature there are descriptions of such serious complications as the eruption of 
sutures leading to the development of gastric perforation, strictures of a stomach tube with the development 
of its complete obstruction, gastric fistulas, invaginate infringement of the stomach [4,5,6]. 

The first results of the longitudinal gastric placations are comparable to other restrictive bariatric 
surgical operations, such as the longitudinal gastrectomy and gastric banding. Thus, gastric plication has a 
number of advantages: the operation is reversible, not performed an autopsy of the lumen of the stomach 
and removal of its parts, there is no implantation of foreign devices into the abdominal cavity. It should 
also be noted that the cost of this operation is relatively low. 

Conclusions 

1. Early postoperative results show that the vertical gastric plication  is a viable alternative to 
other bariatric surgical operations. 

2. In order to obtain reliable results and to expand the applications  of this technique in obese 
patients, more research and analysis of long-term results in a larger number of patients is needed. 
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Abstract 

Introduction: Minimally invasive bariatric surgery is a relatively new innovation, increasingly used 
in the management of severe obesity. We aim to compare the uptake of laparoscopic bariatric procedures 
with regards to regional socioeconomic deprivation, using cholecystectomy as a novel baseline comparator. 

Methods: Data were collected on all bariatric and cholecystectomy procedures conducted 
between 2003–2013 at a high volume specialist bariatric centre in the United Kingdom (UK). For each 
procedure, the Index of Multiple Deprivation (IMD 2010), a measure of socioeconomic status, was also 
obtained for each case. 

Results: 5954 cases were included in the study (4221 cholecystectomies and 1733 bariatric 
operations). The median IMD score for laparoscopic cholecystectomy was 24.0 and had not significantly 
changed over the study period (p = 0.118). Relative to cholecystectomy, the median IMD for bariatric 
procedures was significantly lower at 18.0 (p < 0.01). The yearly median IMD for bariatric patients was 
lower than that of cholecystectomy patients (p < 0.001 in 2005, p = 0.04 in 2012) but increased over the 
study period (p <0.01). 

Conclusions: Early uptake of bariatric surgery was from more affluent areas, with later adoption 
taking place in more deprived areas. However patients undergoing bariatric surgery remain significantly 
less deprived than those undergoing cholecystectomy. In the West Midlands region of the UK, the 
average IMD score for laparoscopic cholecystectomy patients appears to be independent of the patient 
deprivation score and area of residence. 

Introduction   

Over the last 30 years, the advent and subsequent diffusion of minimally invasive procedures, 
such as laparoscopic cholecystectomy, has revolutionised the field of general surgery.1-3 New innovations 
often follow a distinct pattern of diffusion over a period of time. There is an initial period of slow 
dissemination as early uptake is conducted by relatively few individuals, followed by accelerated 
adoption as the novel innovation gains increased support. For most novel developments, the rate of 
adoption then stagnates as the targeted cohort is saturated with the innovation. For many innovations the 
diffusion rate may decrease following this plateau phase, as they are superseded by newer developments.4  

Within the field of medicine and surgery, early adoption of new innovations is more likely to be 
associated with higher socioeconomic status, with lower socioeconomic groups more likely to be 
associated with later uptake.5 This can result in an initial exacerbation of pre-existing health inequalities 
between socio-economic groups.  

Whilst the efficacy of laparoscopic surgical procedures has been well established by numerous 
studies, the presence and evolution of socioeconomic inequalities in the diffusion of these procedures has 
yet to be investigated. Using cholecystectomy as a novel baseline comparator, the present study aims to 
compare the diffusion of laparoscopic bariatric with regards to regional socioeconomic deprivation over a 
10 year period. 
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Methods 

Data were collected on all patients who underwent laparoscopic cholecystectomy, laparoscopic 
bariatric surgery at the Heart of England NHS Foundation trust between 2003 – 2012. Patients 
undergoing emergency procedures were excluded from the dataset. For bariatric procedures, those that 
were conducted on patients residing outside the West Midlands were excluded from the analysis. 

The laparoscopic cholecystectomy is a procedure conducted on acutely unwell patients who are 
generally referred to their local NHS trust. The population who receive these procedures tend to be 
middle aged, over weight females and have not previously been associated with any particular 
socioeconomic group. It is hypothesised that these patients should be able to act as a normal control for 
studying patients socioeconomic groups compared to the bariatric patients.  

For each procedure, the patient’s postcode was used to group individuals to a Lower Layer Super 
Output Area (MSOA) - a census based geographical area of 1,000-3,000 people developed by the Office 
for National Statistics.6   

Each MSOA was subsequently assigned its Index of Multiple Deprivation (IMD) for 2010. 
Calculated by the Department for Communities and Local Government, the IMD 2010 is a measure of 
deprivation at an LSOA level. The detailed methodology of its calculation has been described 
previously.7 In brief, 7 domains of deprivation (Income, Employment, Health & Disability, Education 
Skills & Training, Barriers to Housing & Other Services, Crime and Living Environment) were used to 
generate a continuous and relative measure of local deprivation.     

Parametrically distributed data was presented as the mean and the standard error of the mean 
(s.e.m). Independent variables were compared using unpaired independent samples T test. Non-
parametrically distributed data was presented as the median (interquartile range, IQR) and compared by 
using the Mann-Whitney U test. Categorical data was compared using the χ2 test. A p value of <0.05 was 
considered statistically significant. 

Statistical analysis was conducted by using R Project for Statistical Computing (R Foundation 
for Statistical Computing, Vienna, Austria).8   

Results 

The total study population comprised of 5954 patients of whom 4221 (70.9%) underwent 
cholecystectomy, whilst 1733 patients (29.1%) had a bariatric procedure. An average of 417 
cholecystectomies, and 173 bariatric procedures were conducted on an annual basis over the study period.  

The demographic characteristics of the two groups are shown in Table 1. Patients who 
underwent cholecystectomy were significantly older than patients who underwent bariatric surgery. 
Furthermore relative to the bariatric group, a significantly greater proportion of patients who underwent 
cholecystectomy were female. There were also differences in the median IMD scores between the two 
groups, with patients undergoing cholecystectomy having a significantly higher score compared to those 
who underwent bariatric surgery (24.0 vs. 18.0 p <0.01).         

Table 1: Demographic parameters of the study population. 

Characteristic Cholecystectomy Bariatric surgery p-value 

Mean age (SD) 48.5 (15.5) 44.9 (10.3) <0.01 

% Female (n) 79.8 (3367) 76.0 (1317) <0.01 

Median IMD score (IQR) 24.0 (25) 18 (20) <0.01 

Table Caption: Table indicating the demographic characteristics of the study cohort 
following division into operative groups 

Legend: SD – Standard Deviation; n – total number; IQR – interquartile range 

Over the study period, the number of cholecystectomies conducted annually increased from 400 
in 2003, to 506 in 2012. However the median IMD score within this group was relatively stable, ranging 
from a minimum of 22 to a maximum value of 26. There were no significant differences between the 
yearly median IMD score within this group (p=0.118).  
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With regards to bariatric procedures, there was a substantial increase in the number of operations 
conducted annually from a minimum of 4 in 2003, to 226 in 2012. The maximum number of procedures 
was conducted in 2010 with 355 operations. The median IMD score within the bariatric group was far 
more variable, ranging from 8 to 22. In this cohort, there was a general increase in the annual median 
IMD scores, with statistically significant differences between the yearly scores throughout the study 
period (p<0.01) (Figure 1). Furthermore the yearly median IMD score of the bariatric cohort remained 
lower than that of the laparoscopic cholecystectomy group throughout the study period. This difference 
was statistically significant during 8 of the 10 years examined by this study (Table 2). 

 
Figure 1: Annual IMD scores for laparoscopic cholecystectomy & bariatric surgery. 

Figure Caption:  Graph illustrating the relatively stable IMD score associated with cholecystectomy, and 
the increasing trend in the IMD score associated bariatric surgery throughout the study period. 

 
Table 1: Table comparing yearly median IMD scores for both procedures. 

Table Caption: Table highlighting the annual procedure specific median IMD score. Patients from 2013 
were excluded from analysis as data was only available from the first quarter of the year. 

Year Cholecystectomy Bariatric Surgery p-value 

2003 22.0 10.0 0.l57 

2004 22.0 8.00 0.0450 

2005 26.0 15.0 <0.01 

2006 25.0 22.0 0.154 

2007 23.0 16.0 <0.01 

2008 25.0 18.0 <0.01 

2009 25.0 16.0 <0.01 

2010 22.0 17.0 <0.01 

2011 23.0 20.0 0.004 

2012 25.0 20.0 0.004 
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Discussion 

The present study is the first to describe the diffusion of bariatric surgery within a region of the 
United Kingdom. This is also the first study to use a past surgical innovation, such as laparoscopic 
cholecystectomy, as a novel comparator for study of such diffusion patterns. Our results demonstrate that 
the initial uptake of bariatric surgery was predominantly focused around groups of higher socioeconomic 
status, with later uptake occurring from lower socioeconomic cohorts. In contrast, there were no 
socioeconomic gradients amongst patients undergoing laparoscopic cholecystectomy, who remained 
significantly more deprived than those undergoing bariatric surgery.  

Whilst our results cannot be directly compared to other studies, they are similar to those reported 
with other innovations in health care. Diffusion of  procedures such as angioplasty and coronary artery 
bypass graft have been more extensively studied and exhibit substantial socioeconomic gradient in their 
rates of uptake.  Early and greater rates of uptake occurred in groups of higher socioeconomic status, 
leading to a diffusion lag in more deprived groups.5,9-10 However these studies also found that such 
inequalities dissipate over time, with uptake rates reaching a plateau in higher socioeconomic groups, yet 
continuing to rise in groups of lower socioeconomic status.5 The present study also reports similar 
findings with a steady increase in the median IMD associated with bariatric surgery observed throughout 
the study period. Although the uptake rates in each IMD bracket was not directly observed in this study, it 
is highly likely that the overall increase in IMD was due to an increase in the rate of uptake in lower IMD 
groups and relative stagnation in groups with a higher IMD score.  

Such findings are of significant importance as they highlight the possible impact of new 
innovations on known socioeconomic gradients of disease. Obesity is known to have a distinct 
socioeconomic gradient, with increased prevalence and worse outcomes in groups of lower 
socioeconomic status.11, 12 Through greater early uptake of bariatric surgery, the obesity related health 
outcomes of higher socioeconomic groups were likely to be improved further. Conversely the outcomes 
amongst lower socioeconomic cohorts would have remained the same, thus exacerbating pre-existing 
health inequalities amongst socioeconomic groups. This phenomenon is predicted by the inverse inequity 
hypothesis, 13 and although the gradient in diffusion appears to be gradually dissipating over time, it is 
imperative that service providers explore mechanism through which new innovations can be diffused 
more equally.       

It is important to note that the present study did not examine the differences in the prevalence, or 
obesity associated outcomes between IMD groups. As such, a definitive conclusion on the effect of this 
diffusion pattern on the health of different socioeconomic groups cannot be made. Furthermore we are 
unable to comment on how many patients were referred for surgery but did not undergo a procedure due 
to contraindications or patient preferences. As such, future studies should examine the burden of obesity, 
and its association with referral for bariatric surgery and subsequent uptake of bariatric surgery amongst 
different IMD groups.  

In conclusion, there was a significant socioeconomic gradient in the uptake of bariatric surgery, 
with early uptake occurring from relatively more affluent areas. Although recent adoption is taking place 
in more deprived areas, patients remain significantly less deprived than those undergoing well diffused 
procedures such as laparoscopic cholecystectomy. Regional centres need to promote the uptake of 
bariatric surgery amongst more deprived cohorts, aiming towards a level of diffusion similar to that of 
cholecystectomy - a procedure independent of deprivation.  
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Abstract 

Introduction: Self-reported current health status is a good predictor of future disability, 
hospitalization and mortality  

Objective: Evaluate the Self-reported current health status in postoperate obese patients.  
Methods: A group of 34 patients with BMI > 36 % from US aged from 30 to 54 years old were 

selected in different private hospitals from the border city of Tijuana, Mexico; through a simple random 
method. Every patient answered a questionnaire that measured sociodemographic aspects and physical 
and emotional wellbeing.  

Results: Participants in the study were 34 obese patients underwent laparoscopic sleeve 
gastrectomy LSG. Average 40.2 years; almost all were married, two thirds were women; Self-reported 
current health status was significant in these postoperate patients (CI 95% p < 0.05) and consistent with 
the excessive body weight loss EBWL and regression of comorbidities. Two thirds were satisfied with all 
aspects of your life. EBWL at 3rd, 6th and 13 month was 28%, 46% and 74 % respectively p < 0.002.  

Conclusions: Self-reported current health status is a good predictor in postoperate obese patients 
in short and long term and is useful in the follow up of this kind of patients 

Introduction  

Self-reported current health status is a good predictor of future disability, hospitalization and 
mortality. The self-rated health question is purposely vague so as to seize people’s own assessment of 
health according to their own definition of health.(Snead, Christine M, 2007) Although the answer to the 
self-rated health question is based on what people think—and thus is subjective—it is a statistically 
powerful predictor of mortality in all populations (Idler, Ellen L; Benyamini, Yael,1997). 

 It has been demonstrated using hypothetical scenarios – formally referred to as vignettes – that 
make it possible to compare self-reports from respondents with different socioeconomic and other 
personal characteristics (Salomon JA, 2004). The bias has also been demonstrated by the finding that 
advantaged populations tend to report higher levels of poor health than disadvantaged populations.1 In 
spite of reporting heterogeneity, a recent meta-analysis of 40 studies found a strong, statistically 
significant positive association between education and health, such that individuals with higher education 
reported better health status (Furnée CA, 2008). We updated the literature review from the meta-analysis 
to include over 60 publications. Although most of these studies showed a positive association between 
self-rated health and education, they varied widely in terms of sample size, the specification of the self-
rated health and education measures, the choice of the covariate set and the modelling strategy. Also, few 
studies (Subramanian SV 2009; Rahman MO, 2003)  have focused on low- and middle-income countries, 
perhaps due to doubts about self-rated health assessments (Sen A. 2002; King G 2004).  Thus, there is a 
need for a study of any association between self-rated health and education in a dataset that is globally 
representative and designed for making comparisons among as well as within countries. 
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An association between education and self-rated health would not in itself show whether self-
rated health is a precise or valid means of assessing population health. For example, one study has 
suggested that people in Sweden tend to overrate, and those in Germany to underrate, their health status 
(Jürges H. 2007). However, in both Germany and Sweden, socioeconomic status was found to have a 
statistically significant positive association with health (Von dem Knesebeck O, 2006) Also, even if self-
reports of health are not valid for comparing aggregate health among countries, they may still be valid for 
a within-country comparison (Jürges H, 2009). Since the strong association between self-rated health and 
mortality (Idler, Ellen L 1997) is used as proof that this measurement is valid, because mortality is 
considered as the most objective measurement of the general health of an individual (Quesnel-Vallée, 
2007). 

Methods  

A group of 34 patients with BMI > 36 % from US aged from 30 to 54 years old were selected in 
different private hospitals from the border city of Tijuana, Mexico; through a simple random method. 
Every patient answered a questionnaire that measured sociodemographic aspects and physical and 
emotional wellbeing.  

Results  

Participants in the study were 34 obese patients underwent laparoscopic sleeve gastrectomy 
LSG. Average 40.2 years; almost all were married, two thirds were women; Self-reported current health 
status was significant in these postoperate patients (CI 95% p < 0.05) (Table 1), and consistent with the 
excessive body weight loss EBWL and regression of comorbidities. Two thirds were satisfied with all 
aspects of your life (Fig 1).EBWL at 3rd, 6th and 13 month was 28%, 46% and 74 % respectively p < 
0.002 (Fig 2,3). 

Table.1.logistic in self-report of health 

 OR   IC 95 %      P 
Sex life improved 1.31 0.77-  2.2 0.310      
Marital status  2.68 1.41- 5.08 0.002      
Social interaction  2.02 1.17- 3.52 0.012      
cons 0.47 0.023  0.96 0.038      

satisfied/a somewhat satisfied/a
very satisfied/a
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Fig 3. EBWL and time 

Conclusions 

Self-reported current health status is a good predictor in postoperate obese patients in short and 
long term and is useful in the follow up of this kind of patients.This study fills a critical gap by providing 
baseline global assessments of the association between WLS and self-rated health. Although self-reports 
of health may not always accurately capture variations in absolute health between individuals, However, 
the ease, speed and economy of collecting self-reports of health  makes this type of parameter attractive to 
a rapid appraisals. However it needs to be done longitudinal studies designed to show the accuracy of this 
parameter in the field of bariatric surgery. 
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Summary 

Repair of complex abdominal wall defects is a challenging task, especially in obese and 
postbariatric patients. Seven postbariatric patients (weight loss: mean 53 kg; range 40-65 kg) and 10 
morbidly obese patients with large abdominal defects were scheduled for hernia repair and simultaneous 
panniculectomy and abdominoplasty. Nine patients (53%) suffered from loss of domain. In 5 patients 
(29%) small intestine or colon had to be resected simultaneously. In the 10 morbidly obese patients, 
weight reduction was induced before hernia repair either by operation (n=5, mean 34 kg, range 14-60) or 
by diet (n=4, mean 11 kg, range 3-30); one patient was an emergency case with an ileus. Major repair 
technique was inlay/onlay mesh (n=5), Ramirez component separation (n=4) and sublay mesh (n=8). 
Panniculectomy and abdominoplasty were performed simultaneously in all 17 patients. In 4 patients a 
localized wound necrosis occurred, 3 of them had a biliopancreatic diversion; one patient developed a 
seroma; one patent died after emergency ileus operation from necrotizing fasciitis. To avoid seroma 
formation it appears prudent to combine hernia repair with panniculectomy and abdominoplasty in obese 
or postbariatric patients. Biliopancreatic diversion patients have an increased risk of localized necrosis 
(p<0.05). 

Keywords: abdominal wall defect, panniculectomy and abdominoplasty, loss of domain, biliopancreatic 
diversion. 

Introduction 

Repair of complex abdominal wall defects is a challenging task, especially in obese and 
postbariatric patients. To avoid postoperative seroma formation, the feasibility of combining hernia repair 
routinely with panniculectomy and abdominoplasty was tested. 

Material and Methods 

Between September 2013 and January 2015, consecutively n=17 morbidly obese patients with 
large abdominal wall defects were scheduled for hernia repair and simultaneous panniculectomy and 
abdominoplasty. All operations were performed by the author at the hospital Krankenhaus 
Sachsenhausen, Frankfurt, Germany (former head of the surgical department: Prof. Dr. Rudolf Weiner). 
For comparison of complications, the Fisher’s exact test was used. 

Results 

Seven patients experienced weight loss due to bariatric surgery. In 9 patients weight reduction 
before hernia repair was induced by operation (n=5) or by diet (n=4). One patient (76 year old female 
patient with a BMI of 60 kg/m2) was an emergency case with an ileus. 

Characteristics of the patients are shown in “Table 1”, characteristics of the hernias are shown in 
“Table 2”. 

Depending on anatomical and individual situation different repair techniques had to be realized. 
The different repair techniques are described in “Table 3”. Panniculectomy and abdominoplasty was 
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performed simultaneously in all 17 patients. Excised skin and subcutaneous fat tissue weighed 5.9 kg 
(mean, range 1.5-15 kg). In 5 patients small intestine or colon had to be removed simultaneously. 

A loss of domain was experienced in 9 patients. The procedures in these cases are shown in “Fig. 
1” in comparison to the patients without loss of domain. It is evident that most of the inlay/onlay 
procedures and the Ramirez procedures were performed in patients with loss of domain, whereas sublay 
repair technique is usually the preferred repair technique in patients without loss of domain. 

In 7 patients a potential intraoperative contamination occurred due to resection of small bowel, 
colon, appendix or gall bladder. In these cases the repair technique had to be adapted. The performed 
procedures are shown in “Fig. 2”. The essential aspect is that the use of non-resorbable mesh was avoided 
whenever possible. 

Few postoperative complications. In 4 patients a localized wound necrosis occurred, 3 of them 
had a BPD. One patient developed a seroma. The emergency patient with an ileus died from necrotizing 
fasciitis and subsequent multiple organ failure. 

Table 1. Characteristics of patients 

 

Table 2. Characteristics of abdominal wall defects 
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Table 3. Repair techniques 

 
 
 

 

Figure 1. Patients with loss of domain (n=9) 
For each major repair technique the percentage of patients with loss of domain in relation to all patients with the 
corresponding technique is demonstrated. The more complex the hernia, the more a complex repair technique was 
required. 
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Figure 2. Patients with intraoperative contamination (n=7) 
Potential contamination was due to small bowel resection in 4 cases (entero-cutaneous fistula twice, ileus situation 
once, and frozen abdomen once), colon resection in 1 case (unanticipated colon cancer), appendectomy in 1 case 
(perforated appendicitis) and cholecystectomy in 1 case (acute cholecystitis). 
For each major repair technique the percentage of patients with intraoperative contamination in relation to all 
patients with the corresponding technique is demonstrated. In detail, all inlay/onlay repairs were done as two-step 
procedures, the Ramirez technique was done without mesh, in the sublay technique the 2 patients were treated with 
prolonged antibiotic therapy. 
 

Conclusions 

Combining abdominal hernia repair with panniculectomy and abdominoplasty is a feasible technique to 
avoid seroma formation in morbidly obese or postbariatric patients. Complication rate of the combined 
surgery is low. Patients with loss of domain require more complex operations. In patients with potential 
intraoperative contamination of the abdominal cavity the use of non-resorbable mesh should be avoided 
whenever possible. Patients after biliopancreatic diversion have an increased risk of localized wound 
necrosis. 
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Abstract 

Introduction Silastic ring vertical gastroplasty (SRVG) has been the first method of bariatric 
surgery used in Romania. However, as a consequence of the increased number of complications we 
changed the technique into laproscopic sleeve gastrectomy (LSG) and gastric by pass (GB). LSG is 
nowadays regarded as a sole bariatric procedure due to the good results in terms of weight loss and safe 
postoperative outcome.  

In the present study we aimed to asses the role of dynamic upper gastrointestinal swallowed 
barium X-ray examination in the detection of complications after SRVG as well as in analyzing the 
anatomical characteristics of the tubular stomach after LSG and identification of leaks, stenosis or gastric 
dilatation. 

Methods The key point of the testing consisted in a dynamic upper gastrointestinal X-ray 
barium examination (images on the radiological screen) followed-up by the surgeon. All the patients 
submitted to bariatric surgery have been investigated using the dynamic upper gastrointestinal barium X-
rays at 30 and 90 days after the surgery. 

Results Using the radiological examination we identified 4 cases of post LSG complications. 
Three of them had leaks (4,5%) and they were resolved by stenting and one patient had stenosis (1,5%) 
for which he was submitted to endoluminal dilatation.  

Conclusions  LSG is a safe intervention, with few complications. Still, in order to diagnose the 
possible post-operative complications the dynamic upper gastrointestinal barium X-ray examination can 
be a useful tool. 

Keywords: silastic ring vertical gastroplasty, laparoscopic sleeve gastrectomy, dynamic upper 
gastrointestinal barium X-ray examination, postoperative complications  

Introduction  

Obesity has become a real challenge worldwide. Bariatric surgery is the only effective treatment 
for obese/morbidly obese patients who have failed to obtain and sustain a significant weight loss [1]. 
 The first method of bariatric surgery has been introduced in Romania in 1997 within the 
Bariatric Center form the Second Surgical Clinic of Cluj-Napoca (Romania) and consisted in the silastic 
ring vertical gastroplasty (SRVG). Due to the increased number of stenosis and enlargements of the ring 
but also influenced by the international progress in the field, after 17 years of performing SRVG, we 
changed the technique into laproscopic sleeve gastrectomy (LSG) and gastric by pass (GB).  
 Laparoscopic sleeve gastrectomy (LSG), initially considered as a second-stage surgical 
procedure for the high-risk morbidly obese patients [2] is nowadays regarded as a sole bariatric procedure 
[3,4] due to the good results in terms of weight loss, and safe postoperative outcome [5]. Also, it has been 
proven to be a good solution for patients who fail to obtain significant weight loss or for those who 
experience weight regain after other procedures such as SRVG, gastric banding or gastric bypass [6,7]. 
The technique consists in the removal of the great curvature of the stomach form the antrum to the angle 
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of His with the resection line parallel to the lesser curvature [8], leading to a reduced gastric volume, and 
therefore limitation of food intake [5]. As a consequence of the gastric fundus resection, which is the most 
expandable part of the stomach, the mechanisms through which this procedure has been postulated to 
work are reduced distensibility, higher intraluminal pressures and supression of the ghrelin effect which 
all bring about an early satiety feeling [5, 9-11] .  
 The most frequent complications after LSG are leaks. Other complications include stenosis, 
hemorrhage, abscesses, gastro-esophageal reflux disease, gastric dilatation, hematomas, hernias or 
infections [12,13]. The complication rates vary from 2.9-15.3% with an overall mortality rate of 0.39% 
[14,15]. 

The radiological evaluation represents a useful and reliable tool in detecting postoperative 
complications. In this respect, radiologists are asked to analyze the anatomical characteristics of the 
tubular stomach, the mean gastric capacity, the emptying rate and the presence of leaks or strictures [15]. 
However, the presence of the surgeon at the moment of investigation could sustain taking the final 
decision. 

 In the present study we aimed to asses the role of dynamic upper gastrointestinal swallowed 
barium X-ray examination in the detection of complications such as stenosis, enlargements of the ring or 
suture line disruptions after SRVG as well as in analyzing the anatomical characteristics of the tubular 
stomach after LSG and identification of leaks, stenosis and gastric dilatations. 

Method 

SRVG technique was initiated by Mason in 1980 and was taken over by us from Professor Ilan 
Charuzzi form the Wolfson-Hollon Hospital of Tel Aviv, Israel. Between 1997 and 2013, 1366 operations 
have been performed. Due to the increased number of stenosis and enlargements of the ring (93 cases, 
8.37 %) but also influenced by the international progress in the field, after 17 years of vertical 
gastroplasty with the ring, we changed the technique into LSG and GB. In some cases of SRVG failure 
we converted the intervention into LSG or GB.  

For LSG the greater curvature including the complete fundus was resected from the distal 
antrum (2-3 cm proximal to the pylorus) to the angle of His (1 cm). We used a laparoscopic stapler, 
EndoGIA (Autosuture, Norwalk, CT, USA) with a 60-mm cartridge (5-6) in order to divide the stomach 
parallel to and alongside a 34 CH bougie.  
 The key point of the testing consisted in a dynamic upper gastrointestinal X-ray barium 
examination (images on the radiological screen) followed-up by the surgeon. After SRVG the evaluation 
analyzed the esophagus, the gastric cardia, the filling and the emptying of the upper pouch (starts at 15-
20”), the passage through the gastric strait (filiform), the filling of the lower pouch (4-5 min), and the 
evacuation into the duodenum (10 min).  

All the patients submitted to bariatric surgery have been investigated using the dynamic upper 
gastrointestinal barium X-rays at 30 and 90 days after the surgery. 

Results 

Between 1997 and 2013, 1366 operations have been performed. 1111 patients were submitted to 
SRVG.  Using this technique we had good results in 91.15 % cases with a weight loss ranging from 40 to 
100 kg. However, excessive weight loss (in 47 cases) and weight regain (in 46 cases) after surgery were 
observed. In these cases surgical revisions and corrections were performed (8.37% cases). Severe 
complications that leaded to death were observed in 6 cases representing a percentage of 0.54 %. In 162 
patients we performed plastic surgery for the skin surpluses, predominantly abdominal, but also femoral-
crural, buttock, breast and brachial. 

For a functional ring the dynamic follow-up ranged from 2 to 3 minutes (Fig. 1). 
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Fig. 1 Dynamic upper gastrointestinal barium x-rays examination for a functional ring 

The follow-up time was up to 15 min for stenosis, 3 min for enlargement of the ring and 5 min 
for the suture line disruption. The radiological follow-up of a case leaded to obtaining between 15 and 30 
images.  

For the cases with stenosis we observed that the emptying of the superior pouch took place 
slowly up to 10 minutes and was incomplete (Fig.2).  

 

 

Fig. 2. Dynamic upper gastrointestinal barium x-rays examination for stenosis 

An enlargement of the ring leaded to a fast emptying of the upper pouch which lasted form 15 to 
30 seconds (Fig.3). 

 

Fig. 3. Dynamic upper gastrointestinal barium x-rays examination for enlargement of the ring 

Also, we noticed that the disruption of vertical suture line showed a barium emptying in the 
lower pouch in 1-2 minutes (Fig. 4).   
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Fig. 4. Dynamic upper gastrointestinal barium x-rays examination for disruption of the suture line 

66 interventions of LSG were performed during May 2013 and July 2015. Weight loss ranged 
form 20 to 25 kg at 3 months after surgery and from 30 to 60 kg at 1 year after the intervention. Using the 
radiological examination we were able to identify 3 patients with leaks (4,5%), which were resolved by 
stenting and 1 case with stenosis (1,5%), which was submitted to endoluminal dilatation. Also, 2 LSG and 
4 GB were performed after SRVG.  

In a 34 old male patient (initial weight 180 kg) with a weight loss of 10 kg at 30 days after LSG 
we observed a tubular pattern of the remnant stomach and a complete evacuation at 8 minutes (Fig.5).  

 

 

Fig. 5 Tubular pattern of the remnant stomach showing a complete evacuation at 8 minutes. 

An inferior-superior pouch pattern was observed in a case of a 43 year old female (initial weight 
of 142 kg and 106 kg at 7 months after surgery) (Fig.6).  
 

 
 



20th World Congress of the IFSO (26-29 August 2015, Vienna, Austria) 

© Medimond  .  S826C0266 101

 

 

 

Fig. 6. Inferior-superior pouch pattern 

Discussion  

The importance of the dynamic upper gastrointestinal barium x-rays examination lies in the fact 
that the surgeon can easily observe the anatomical characteristics of the stomach, the rate of emptying and 
the presence of complications. In these last cases, re-interventions for the removal and replacing of the 
ring with a larger one or a medio-gastric segmentation using a band are mandatory in case of SRVG. In 
some cases of SRVG failure, conversions into GB or LSG can be performed. During a follow-up on the 
effect of SRVG Paran et al. [15] reported an early complication rate of 10%. Also, the authors showed 
that late complications included postoperative ventral hernia (18%), esophagitis (31%), ring stricture 
(19%), ring erosion (2 patients), failure of staple line (8%) and obstruction of the pouch with food (19%). 
30% of the patients required another procedure [15].  From our experience we concluded that rings have a 
shorter life (5-10 years) meanwhile LSG and BG live longer.  

An important aspect regarding LSG reffers to the vertical suture line. According to Werquin et 
al.[16] the X-ray pattern of the gastric tube can be classified into: the tubular pattern, the superior pouch, the 
inferior pouch, the inferior-superior pouch and the pseudodiverticular pattern. In case the suture line is closer 
to the vertical and orizontal line of the lesser curvature (1/3), there is a significant risk for stenosis. The 
inferior pouch pattern is associated with a suture line that starts at 7 cm from the pylorus. On the other hand,  
if the suture line is localized at more than 3 cm form the His angle a superior pouch pattern could be 
observed. The best suture line should have an adequate curvature at the small gastric curvature, should to be 
placed at 2-3 cm from the pylorus and should end at 1 cm form the His angle. This is the tubular pattern 
(Fig. 7).  

 

Fig. 7. Different stapler line sutures 
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However, Ginecchi et al. [6], demonstrated that gastroesophageal reflux and delayed 
gastroesophageal transit exclusively affected the tubular pattern at the early X-ray examination. Still, late 
X-ray examination showed a good function of the gastroesophageal junction and of the gastric tube. The 
authors reported 1 leak, 2 pouches and 1 gastric fistula detected at early X-ray examination. Therefore, 
due to the low incidence of surgical complications at this time point the authors consider that this 
evaluation should not be used as a routine tool in all operated patients [6].  

Triantafyllidis et al. [8] reported a tubular pattern of the gastric remnant in 65.9% of cases, a 
superior pouch pattern in 25.9% cases and an inferior pouch pattern in 8.2% patients. Post-operative 
complications were observed in 12.9% subjects and included leaks, hemorrhages, strictures, pulmonary 
embolism, trocar site hernia and hematoma. As compared to other authors [6], Triantafyllidis et al. [8] 
suggests that the post-operative (3 days after surgery) radiological evaluation by upper gastrointestinal 
examination is important for diagnosis and management of the complications following LSG.  

In terms of surgical complications Burgos et al. [15] reported an incidence of stenosis of 0.69% 
and explained that it could result from an anatomical stricture of the gastric tube or gastric tube twisting. 
The treatment consisted in endoscopic dilatation and conversion to Roux en Y GB.  

Braghetto et al. [18] reported that an important increase in the residual gastric capacity after LSG 
may occur in some patients (provided that objective radiological measurement are made early and late 
after surgery) and speculated that this increase in gastric volume may be responsible for weight regain 
after this operation. However, there is no consensus which is the optimal technique regarding to the 
diameter of the gastric tube, but a capacity of 100–120 ml has been suggested [18]. On the other hand, 
Pomerri et al. [19] have demonstrated that residual gastric fundus did not correlate with the weight loss at 
1 year after surgery, implying that complete resection of the gastric fundus may be unnecessary. Also, the 
authors also showed that a fast sleeve voiding is associated with good weight loss.  

Our study has limitations. They consists in the fact that we did not evaluate the mean gastric 
capacity and the sleeve voiding in our series of patients. Further studies are warrent in this respect.  

In conclusion, LSG is a safe intervention, with few complications. Still, in order to diagnose the 
possible complications the dynamic upper gastrointestinal barium X-ray examination can be a useful tool. 

References 

1. Buchwald, H., Avidor, Y., Braunwald, E., Jensen, MD., Pories, W., Fahrbach, K., Schoelles, 
K.(2004). Bariatric surgery: a systematic review and meta-analysis. JAMA 292, pp. 1724–1737. 

2. Deitel, M., Crosby, R., Gagner, M.(2008).The first international consensus summit for sleeve 
gastrectomy (SG), New York City, October 25– 27, 2007. Obes Surg 18, pp. 487–96. 

3. Lewis, CE., Dhanasopon, A., Dutson, EP., Mehran, A.(2009) Early experience with laparoscopic 
sleeve gastrectomy as a single-stage bariatric procedure.Am Surg 75(10), pp. 945-949 

4. Kueper, MA., Kramer, KM., Kirschniak, A., Königsrainer, A., Pointner, R., Granderath, FA. (2008). 
Laparoscopic sleeve gastrectomy: standardized technique of a potential stand-alone bariatric 
procedure in morbidly obese patients.World J Surg 32(7), pp. 1462-1465. 

5. Papailiou, J., Albanopoulos, K., Toutouzas, KG., Tsigris, C., Nikiteas, N., Zografos, G. (2010). 
Morbid obesity and sleeve gastrectomy: how does it work? Obes Surg 20(10), pp. 1448-1455. 

6. Gnecchi, M., Bella, G., Pino, AR., Staltari, I., Di Leo, N., Polli, NA., Drudi, FM. (2013). Usefulness of 
x-ray in the detection of complications and side effects after laparoscopic sleeve gastrectomy. Obes 
Surg 23(4), pp. 456-459. 

7. Sánchez-Santos, R., Masdevall, C., Baltasar, A., Martínez-Blázquez, C., García Ruiz de Gordejuela, 
A., Ponsi, E., Sánchez-Pernaute, A., Vesperinas, G., Del Castillo, D., Bombuy, E., Durán-Escribano, 
C., Ortega, L., Ruiz de Adana, JC., Baltar, J., Maruri, I., García-Blázquez, E., Torres, A. (2009). 
Short- and mid-term outcomes of sleeve gastrectomy for morbid obesity: the experience of the 
Spanish National Registry. Obes Surg 19(9), pp. 1203-1210. 

8. Triantafyllidis, G., Lazoura, O., Sioka, E., Tzovaras, G., Antoniou, A., Vassiou, K., Zacharoulis, D. 
(2011). Symptoms of gastroesophageal reflux following laparoscopic sleeve gastrectomy are related 
to the final shape of the sleeve as depicted by radiology. Obes Surg 21(3), pp. 295-259. 

9. Yehoshua, RT., Eidelman, LA., Stein, M., Fichman, S., Mazor, A., Chen, J., Bernstine, H., Singer, P., 
Dickman, R., Beglaibter, N., Shikora, SA., Rosenthal, RJ., Rubin, M. (2008) Laparoscopic sleeve 
gastrectomy--volume and pressure assessment. Obes Surg 18(9), pp. 1083-1088. 

10. Weiner, RA., Weiner, S., Pomhoff, I., Jacobi, C., Makarewicz, W., Weigand, G. (2007). Laparoscopic 
sleeve gastrectomy--influence of sleeve size and resected gastric volume. Obes Surg 17(10), pp. 
1297-1305. 



20th World Congress of the IFSO (26-29 August 2015, Vienna, Austria) 

© Medimond  .  S826C0266 103

11. Karamanakos, SN., Vagenas, K., Kalfarentzos, F., Alexandrides, TK. (2008). Weight loss, appetite 
suppression, and changes in fasting and postprandial ghrelin and peptide-YY levels after Roux-en-Y 
gastric bypass and sleeve gastrectomy: a prospective, double blind study. Ann Surg 247(3), pp. 401-
407. 

12. Burgos, AM., Braghetto, I., Csendes, A., Maluenda, F., Korn, O., Yarmuch, J., Gutierrez, L. (2009). 
Gastric leak after laparoscopic-sleeve gastrectomy for obesity. Obes Surg 19(12), pp. 1672-1277. 

13. Frezza, EE., Reddy, S., Gee, LL., Wachtel, MS. (2009). Complications after sleeve gastrectomy for 
morbid obesity. Obes Surg 19(6), pp. 684-687. 

14. Bellorin, O., Lieb, J., Szomstein, .S, Rosenthal, RJ. (2010). Laparoscopic conversion of sleeve 
gastrectomy to Roux-en-Y gastric bypass for acute gastric outlet obstruction after laparoscopic 
sleeve gastrectomy for morbid obesity. Surg Obes Relat Dis 6(5), pp. 566-558. 

15. Burgos, AM., Csendes, A., Braghetto, I. (2013). Gastric stenosis after laparoscopic sleeve 
gastrectomy in morbidly obese patients. Obes Surg 23(9), pp. 1481-1486.  

16. Paran H,, Shargian, L., Shwartz, I., Gutman, M. (2007). Long-term follow-up on the effect of silastic 
ring vertical gastroplasty on weight and co-morbidities. Obes Surg 17(6), pp. 737-741. 

17. Werquin, C., Caudron, J., Mezghani, J., Leblanc-Louvry, I., Scotté, M., Dacher, JN., Savoye-Collet, 
C. (2008). Early imaging features after sleeve gastrectomy. J Radiol 89(11 Pt 1), pp. 1721-1728. 

18. Braghetto, I., Cortes, C., Herquiñigo, D., Csendes, P., Rojas, A., Mushle, M., Korn, O., Valladares, 
H., Csendes, A,, Maria Burgos, A., Papapietro, K. (2009). Evaluation of the radiological gastric 
capacity and evolution of the BMI 2-3 years after sleeve gastrectomy. Obes Surg 19(9), pp. 1262-
1269. 

19. Pomerri, F., Foletto, M., Allegro, G., Bernante, P., Prevedello, L., Muzzio, PC. (2011). Laparoscopic 
sleeve gastrectomy--radiological assessment of fundus size and sleeve voiding. Obes Surg 21(7), 
pp. 858-863.  

 
 
 
 
 



 

 

 



20th World Congress of the IFSO (26-29 August 2015, Vienna, Austria) 

© Medimond  .  S826C0376 105

The effects of oral antidiabetic drug metformin 
on liver metabolism by real-time cell monitoring 
system 

Koldemir Gündüz M.1, Zengin Ü.2, Taşkin M.3, Süsleyici Duman B.1 

1Marmara University, Faculty of Science and Letters, Department of Molecular Biology, �stanbul, 
Turkey.  
2Bezmialem Vakıf University, Medical Faculty, Department of Anesthesiology and Intensive Care, 
�stanbul, Turkey. 
3Istanbul University Cerrahpasa Medical Faculty, Department of General Surgery, �stanbul, Turkey. 
e-mail: belgin.susleyici@marmara.edu.tr 

Abstract  

Introduction: Non-alcoholic fatty liver disease is associated with like other insulin resistance 
syndromes with obesity, hypertriglyceridemia, diabetes and hypertension metformin is known to restrict 
hepatic gluconeogenesis and reduces glycogenolysis. 

Objectives: The study was investigated for the proliferative capacity of AML12 hepatocytes by 
continuous monitoring assay (iCELLigence system) to investigate cytotoxicity of oral antidiabetic drug 
metformin. The effects of metformin on gene expression profiles of FTO, CD68 and RAN in AML12 
hepatocytes were also evaluated.  

Methods: iCELLigence cell index (CI) impedance measurements were performed in AML12 
hepatocyte cell line after resuspended in medium and adjusted to subsequently 100.000 cells/mL. After 
seeding 150μL of the cell suspensions into the wells of the E-plate L8, AML12 cells were monitored 
every 15 min for a period of up to 96h by the iCELLigence system. Gene expression profiles were 
determined with qPCR 

Results: Half maximum inhibitory concentrations (IC50) were determined based on the dose–
response curves derived by iCELLigence measurements. IC50 values for 24h metformin exposed AML12 
hepatocytes were 230 μM after 24h metformin administration which demonstrate the therapeutic affect of 
metformin at 230 μM concentration after 24h is prominent in hepatocytes. Metformin administred 
decreasing effect over FTO, CD68, and RAN gene expressions compared to control hepatocytes.  

Conclusion: In conclusion, 230 μM metformin therapy may be effective in improving glucose 
homeostasis via changing the gene expression of RAN, these pathways may have therapeutic results and 
supply the new strategies for treatment of insulin resistance.  

Keywords: AML12 hepatocyte, iCELLigence system, metformin, non-alcholic fatty liver disease  

Introduction  

Type 2 diabetes mellitus (T2DM) is usually formed by the interaction of genetic and 
environmental factors and resulting in excessive increase in blood glucose levels, chronic, complex, and 
is a common metabolic disorder [1]. Type 2 diabetes, insulin secretion and activity of (fat, muscle and 
liver) is characterized by deterioration and associated with obesity [1]. The pathogenesis of type 2 
diabetes beta cell dysfunction, insulin resistance and increase hepatic glucose takes place [2]. There are 
several genetic disorders that cause T2DM. This genetic disorder of glucose, lipid and protein metabolism 
leads to the formation of T2DM [3]. Obesity, hyperglycemia, hypertension, and plasma lipid 
abnormalities accompanied by insulin resistance [2]. 

Non-alcoholic faty liver disease (NAFLD), like other insulin resistance syndromes is closely 
associated with obesity, hypertriglyceridemia, diabetes and hypertension [4]. NAFLD patients are seen 
40%  with diabetes and 20% with impaired glucose tolerance. NAFLD is for the treatment of obesity and 
insulin resistance [5]. Liver and adipose tissues, is a multipotent cell origin. Therefore, adipose tissue and 
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liver common or overlapping metabolic and immune function pathways via regulated by key molecules 
and signaling systems [6, 7]. In obese patients increasing the plasma level of free fatty acids insulin 
resistance occur in the target tissues [8, 9]. Circulating cytokines and free fatty acids in the different 
adipose tissue depot on the mechanism of action is not clearly [10]. High amounts of free fatty acids in 
serum with NASH in hepatocytes programmed cell death and fibrosis relationship were identified, but it 
is not known the role of adipokines secreted from adipocytes in the process [11]. 

Fat mass and obesity-associated gene (FTO) is highly expressed in the hypothalamus and 
pancreatic islets and is found in a number of tissues (adipose tissue, liver, and skeletal muscle) [12]. In 
genome wide association studies, FTO gene polymorphisms were associated with increased risk obesity 
[12-14]. It has been reported that FTO gene over expression induced obesity [15, 16]. Several reports 
suggested that FTO expression could be regulated by environmental factors, such as fasting and feeding 
which are known to impact on insulin responsiveness and FTO over expression is related to induce fat 
accumulation and thus obesity [17-19]. CD68 is a member of the lysosome associated membrane protein 
(LAMP) family that is restricted in its expression to cells of the monocyte/macrophage lineage. Weisberg 
et al. [20] reported that up to 50% of the cells in the adipose tissue were positive for CD68. Reductionof 
inflammatory gene expression in adipose tissue has also been associated with weight loss in obese 
subjects [21, 22].  

RAN (LOC100045999 GTP-binding nuclear protein Ran) protein regulates a multitude of 
cellular responses, including nucleo-cytoplasmic shuttling, various aspects of mitosis, and other 
cytoplasmic transport mechanisms in specialized cell types [23-25]. Ran signaling is highly evolutionary 
conserved, and is thought to be essential for cellular homeostasis [26]. RAN protein plays a role in 
adipogenesis with unknown mechanism [27]. 

The synthesis began with the discovery of Gallega officinalis -like compounds derived galega (a 
plant traditionally employed in Europe as a drug for diabetes treatment for centuries) to metformin [28]. 
The dose–response of metformin was related to its glucose lowering capacity and that metformin toxicity 
also displayed a wide security margin [28]. Metformin first reduces glucose release from the liver and 
secondly, increasing muscle glucose uptake in peripheral tissues [29]. Metformin’s efficacy, benefit 
cardiovascular and metabolic effects, and its capacity to be associated with other antidiabetic agents 
makes this drug the first glucose lowering agent of choice when treating patients with type 2 diabetes 
mellitus [30]. 

In this study, the proliferative effect of AML12 hepatocytes by continuous monitoring assay was 
performed to investigate cytotoxicity of commonly used oral antidiabetic drug metformin and we sought 
to determine the effects of oral antidiabetic drug metformin on FTO, CD68 and RAN gene expressions in 
AML12 hepatocytes.  

Materials and methods 

Cell Culture 

Murine AML12 hepatocytes were purchased from the American Type Culture Collection 
(ATCC) (Manassas, USA). AML12 cells were cultured in a 1:1 mixture of Dulbecco's modified Eagle's 
medium and Ham's F12 medium with 0.005 mg/ml insulin, 0.005 mg/ml transferrin, 5 ng/ml selenium, 
and 40 ng/ml dexamethasone, 90%; fetal bovine serum, penicillin (100 units/ml), and streptomycin (100 
μg/ml), 10% in a humidified atmosphere of 5% CO2 at 370C with a change of medium every 2-3 days. 
Sub-cultured as necessary by routine trypsinization method. 

Proliferation assay using iCELLigence system 

Cell proliferation was examined by iCELLigence system according to manufacturer’s 
instructions (Roche Applied Science and ACEA Biosciences). AML12 hepatocyts were grown in culture 
flask. After the cells reached 75% confluency cells in the flask, cells were washed with PBS and treated 
with trypsin. 150 μL of cell culture media was added into each well of E-plate L8. Then the E-plate 
placed in the system and was controlled in the cell culture incubator for suitable electrical contacts and 
the background impedance was measured. The cells were resuspented in cell culture medium and adjusted 
to 100.000, 50.000, 25.000, 12.500, 6.300, 3.100 and 1.600 cells/mL (Fig. 1).  150 μL each cell 
suspension was added to the 150 μL medium containing wells on E-plate L8 for determined to optimum 
cell concentiration. E-plate was incubated for 30 minute in cell culture incubator within the iCELLigence 
system. The adhesion, growth and proliferation capabilities of the cells were monitored every 15 min for 
a period up to 96 h via incorporated sensor electrode arrays of the E-plate L8. The iCELLigence 
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monitoring software records the IC50 values which can be used to calculate theoretical doubling time (as 
cell density increases, so does IC50) however as these values are affected by cell properties such as shape, 
adhesion, and mobility of cells, the system can be used to monitor morphological changes.  
 

           

Figure 1: (A) The cells were resuspended in cell culture medium and adjusted to 100.000, 50.000, 25.000, 12.500, 
6.300, 3.100 and 1.600 cells/mL. (B) iCELLigence cell index (CI) impedance measurements were performed, AML12 
cells were resuspended in medium and adjusted to subsequently 100.000 cells/mL. 
 

Cytotoxicity assay using iCELLigence system 

The optimal cell concentration for proliferation experiments of AML12 hepatocytes were 
determined. After seeding the cells in 150 μL medium to each well of the E-plate 8, the proliferation of 
cells were monitored every 10 min by the iCELLigence system. Approximately 24h after seeding, the 
cells were subjected to 50 μL of medium containing the following substances  metformin  2 mM, 4 mM, 
5 mM, 7.5 mM and 10 mM. Only culture medium was added to control cell group. All experiments were 
monitored up to 70 h. 

RNA Isolation and Real-Time PCR Analysis 

Total RNA was extracted from cells using the High Pure RNA Tissue Kit (Roche, Germany) 
according to the manufacturers instructions. Total RNA samples were diluted in DNase–RNase free 
sterile water and stored at −80°C until use. For cDNA synthesis, transcriptor HiFi cDNA synthesis kit 
was used (Roche, Germany). Expression of FTO, CD68 and RAN genes were determined by quantitative 
real-time PCR using a LightCycler Nano (Roche Diagnostics, Germany) instrument. Measurements were 
carried out on at least three occasions for each sample. Cq values lower than 40 were not included to 
advanced statistival calculations. The expression amounts were calculated by using the reference gene 
(GAPDH) expression. Existence of specific gene products were confirmed with melting curve analysis. 
The gene expressions studies were repeated three times.  

Statistical analysis 

For the evaluation of results obtained from the iCELLigence system, statistical analyses were 
performed using the iCELLigence system software. The system software make a curve-fitting of elective 
“sigmoidal dose–response equation” to the experimental data points and calculates logarithmic half 
maximum inhibition concentration (log [IC50]) values.   

Results 

Effects of metformin over proliferation of  AML12 hepatocytes. 

To investigate the effect of metfrmin on proliferation, AML12 hepatocytes were cultured for 24 
h in standard medium (untreated). Metformin was performed after 24h the hepatocytes were viewed for 2 
mM, 4 mM, 5 mM, 7.5 mM and 10 mM levels of metformn administration (Fig. 2A).  We found that 5 
mM, 7.5 mM and 10 mM levels of metformin have antiproliferative effect on AML12 hepatocytes. 2 mM 
and 4 mM metformin levels did not change the proliferative activity of hepatocytes (Fig. 2A).   IC50 
values were determined as 230 μM after 24h metformin administration (Fig. 2B).  
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Figure 2: (A) Normalized cell index versus time curves. Comparison of AML12 proliferation as a response to 2 mM, 
4 mM, 5 mM, 7.5 mM, 10 mM metformin administration.  (B) IC50 values for metformin administred after 24h. 

Gene Expression Levels of FTO, CD68 and RAN Under Oral Antidiabetic Drug Metformin  

FTO, CD68 and RAN gene expression levels in response to metformin AML12 hepatocytes are 
given in Fig. 3 for 24h 230 μM concentration of metformin  administred decreasing effect over FTO, 
CD68 and RAN  gene expressions respectively as 0.130, 0.359 and 0.748 fold compared to control 
hepatocytes ( Fig. 3).  

 
Figure 3: The relative expressions of FTO, CD68 and RAN genes as a response to 230 μM of 24h 
metformin exposure. 

Discussion 

Obesity, type 2 diabetes and hyperlipidemia associated with the disorders that often nonalcoholic 
fatty liver disease. The clinical importance of nonalcoholic liver disease is progress to liver failure. Key 
findings of fatty liver disease is the accumulation of fat in hepatocytes. Insulin resistance is determining 
factors fat accumulation in fatty liver diseases. Relationship in obesity-insulin resistance and nonalcoholic 
fatty liver disease development, increasing the release of free fatty acids from adipose tissue explained 
[31, 32]. There is no direct drug developed for the treatment of fatty liver disease in the world. Treatment 
begins with diet and exercise in individual patients.  

We demonstrated that AML12 hepatocytes, FTO, CD68 and RAN gene expressions in response 
to metformin exposure. Treating fatty hepatocytes with metformin was detected to cause an decrease 
FTO, CD68 and RAN compared to control cells. Supporting this finding, morphologically we also we 
observed that cells under metformin were more diminished in size in comparison to control cells.   

FTO over expression is related to induce fat accumulation and thus obesity. Several animal 
model studies have demonstrated that FTO is positively associated with fat accumulation. FTO gene 
encodes a 2-oxoglutarate-dependent nucleic acid demethylase which may have a potential role in 
regulating the transcription of genes involved in metabolism by nucleic acid demethylation of DNA [12, 
33].  In the present study the finding that metformin decreased FTO gene expression (norm. ratio: 0.130) 
hepatocyte cells in our study support the idea that metformin effect hepatocyte FTO gene expression level 
may prevent inflammation. 

CD68, a macrophage marker, is dramatically upregulated in white adipose tissue. We found that 
metformin decreased C68 gene expression (norm. ratio: 0.359) hepatocyte cells, in our study support the 
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idea that similar to FTO gene expression metformin effect CD68 gene expression level may prevent 
inflammation in hepatocyte cells. Relationships between FTO mRNA expression and expression of the 
proinflammatory molecules TNF-α and NF-κB have been previously reported [34]. We also found that 
AML12 hepatocyte stimulated with metformin resulted in positive correlation of FTO and 
proinflammatory CD68 mRNA levels. 

RAN, protein regulates a multitude of cellular responses, including nucleo-cytoplasmic shuttling, 
various aspects of mitosis, and is thought to be essential for cellular glucose homeostasis [26]. In the 
current study we found that metformin exposure decreased RAN gene expression (norm. ratio: 0.748) in 
AML12 hepatocytes. Xia et al. [26] found that their study of transgenic mice demonstrate that a finely-
tuned balance of Ran signaling is essential for postnatal pancreatic islet development and glucose 
homeostasis, in vivo. Our result show that the decreased expression of RAN gene as a response to 
metformin may reflect the decreased glucose homeostasis regulatory activities of hepatocytes. 

Conclusions 

In conclusion metformin exert’s its effect by decreasing FTO, CD68 and RAN gene expression. 
The reducing effect of metformin on CD68 and FTO may prevent inflammation in hepatocyte cells. 
Metformin exposure to hepatocytes RAN gene may reflect the reduced glucose homeostasis regulatory 
activities of hepatocytes.  
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Summary 

Many follow-up studies underline that binge and nibbling eating behaviors determine  poor 
outcome after bariatric surgery. The aim of this study  is to show the  binge and nibbling characteristics of 
the related mental dimensions determining failure after bariatric surgery and the connected therapeutic 
program. 107 binge and 107 nibbling were enrolled in this study. They underwent psychiatric assessment 
for bariatric surgery. Binge is characterized by  high scores of every examined mental dimensions 
testifying a global mental disorder. Nibbling is defined by low scores of impulsiveness, anxiety, mood 
and a medium level of body dissatisfaction and uneasiness related to the high BMI. These results stress 
the importance of specific psychological/psychiatric program before and after  bariatric surgery. We 
suggest psychotherapy and/or psychopharmacology for binge before surgery; psychotherapy associated 
with bariatric surgery for nibbling. 

Keywords: nibbling, binge, mental dimensions, therapeutic program, bariatric surgery 

Introduction 

Bariatric surgery is actually considered the most effective treatment for severe obesity. However, 
follow-up studies show that subjects regain a significant amount of weight 18–24 months after surgery 
[1,2]. Weight regain is connected to pre-surgical maladaptive eating behaviors and may have impact on 
weight outcomes [3,4,5]. Binge, grazing and nibbling are considered the most frequent maladaptive 
patterns after bariatric surgery determining poor outcome.  Binge is generally defined as eating, in a 
discrete period of time, an amount of food that is definitely larger than most people would eat in a similar 
period of time under similar circumstances accompanied by the inability to refrain from eating or to stop 
eating once started [6]. Nibbling is described as eating in an unplanned and repetitious manner between 
meals and snacks [7,8]. The aim of this study is to show the specific mental features of binge and nibbling 
determining a poor outcome after bariatric surgery. Moreover these results stress the necessity to 
associate psychological/psychiatric treatment to bariatric surgery in order to obtain weight loss and 
maintenance. 

Materials and Methods  

From January 2013 to December 2014, 450 obese patients obese subjects underwent psychiatric 
assessment before nutritional or bariatric surgery therapy. 107 binge and 107 nibbling obese subjects were 
enrolled in this study assessed by Eating Behaviour structured interview according to the cognitive-
behavioural model of Garner and Dalle Grave (9). They were referred to the Eating Disorders and Obesity 
Unit of University Federico II of Naples taking part of the multidisciplinary team for nutritional or 
bariatric surgery therapy. Demographic features are indicated in Table 1.  All patients underwent:  

1) psychiatric examination  to exclude psychiatric disorders according to the Diagnostic and 
Statistical Manual of Mental Disorders (APA) [6]. Patients with diabetes were excluded for a 
major incidence of depression. Subjects who performed unvalid psychodiagnosis and those 
whose binge behaviour was a symptom of bipolar disorder, psychosis were also excluded; 
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Table 1  Demographic features of the sample 

2) psychometric evaluation performed by rating scales validated for the psychopathological 
dimensions to be investigated: Binge Eating Scale (BES) [10,11], Barratt Impulsiveness Scale  
(BIS-11) for Impulsiveness  [12]; Body Uneasiness Test (BUT) for Body Image dissatisfaction 
and uneasiness [13]; Beck Depression Inventory-II (BDI-II) for Mood [14]; State-Trait Anxiety 
Inventory - Y form 2 (STAI-Y2) for Anxiety [15]; 

3) structured interview to identify the Eating Behavior types. 
 
 

 
Figure 1 Data analysis results 
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Results  

Data analysis shows (Fig. 1):   
- at Impulsiveness assessment BES and Global BIS-11 mean scores are: binge 30 and 80,6; nibbling 

10,5 and 54. 
- at Body Image assessment BUT: Global Severity Index (GSI) mean score is: binge 3,2;   nibbling 

2,1. 
- at Mood assessment  BDI-II mean score is: binge 24,3; nibbling 11,9. 
- at Anxiety assessment  STAI-Y2 mean score is: binge 53,6; nibbling 41,3. 

Conclusions  

Data analysis highlights that binge subjects have a disorder of every mental dimension. 
Particularly, the  high level of impulsiveness determines the loss of control of food intake. The high level 
of body image uneasiness stressing the disorder of the body image components: perceptive, cognitive-
affective and behavioral could indicate the lack of worries for being fat. Nibbling subjects show: low 
level of impulsiveness that can explain the sensation of uncontrolled eating during the food intake;  low 
level of depression related to the metabolic syndrome and low anxiety.  Body uneasiness results underline 
a medium disorder of Body Image related to  the high Body Mass Index (BMI). 

According to these results, the bariatric surgery program  inducing weight loss requires also a 
change in mental dimensions to achieve weight maintenance. Binge subjects suffering from a real Eating 
Disorder  are at risk for failure after bariatric surgery as many studies on weight outcome emphasized 
[16]. They need psychiatric treatment: psychotherapy and/or psychopharmacology  before any bariatric 
surgery procedure. Obese subjects with nibbling behavior need to learn new strategy to regulate the food 
intake.  Individual or group psychotherapy  associated to bariatric surgery can be the more effective tool 
for enhancing the outcome [5]. 
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Abstract 

Background and aim: The goals of bariatric surgery are to improve the quality of life by 
lowering body mass index (BMI) but also to treat obesity comorbidities and consequently prolong life 
expectancy. One of the mechanisms of reducing the cardiovascular risk associated with obesity is the 
positive metabolic response after surgery. The aim of our study was to evaluate the impact of bariatric 
surgery on main components of lipid metabolism. 

Methods: 85 obese patients from a prospectively collected database, operated between June 2012 
and March 2015 were included. Basal, 3 and 6 months after surgery serum concentrations of triglycerides, 
total cholesterol, low density lipoproteins (LDL)-cholesterol and the high density lipoproteins (HDL)-
cholesterol were measured. 

Results: Mean age was 39.7±9.5 years , mean BMI was 43.5±6.4 kg/m2. The bariatric 
intervention was laparoscopic gastric sleeve (LSG). CTCAE 3-4 morbidity rate was 4.1%. Initial and final 
lipid profile data were available for 40 patients. At six months after the intervention, we find significant 
improvements of triglycerides (P-value = 0.004, decreased by 25.7%). Despite the decreasing trend of 
cholesterol, we could not find a statistically significant reduction of total cholesterol (P-value = 0.06, 
decreased by 5%). The changes of LDL-cholesterol and HDL cholesterol were not statistically significant. 

Conclusions: The positive effect of bariatric surgery was mainly on triglyceride and total 
cholesterol. The main drawback of the study was the small lot of patients. A larger study and a longer 
follow-up is necessary for establishing the metabolic impact for this bariatric surgery procedure . 

Keywords: Obesity, dyslipidemia, bariatric surgery. 

Introduction  

Obesity, defined by body mass index (BMI) ≥ 30 kg/m2, often coexists with the metabolic 
syndrome, which is associated with increased CVD risk. High BMI has been associated with increased 
risk for the development of coronary, cerebral, and peripheral vascular disease; however, due to the 
coexistence of multiple risk factors, the quantitative assessment of CVD risk exclusively associated with 
obesity is complicated. 

The risk of serious health consequences are associated with an increase in body mass index (BMI) 
(Robins SJ, 2003 ) but it is an excess of body fat in the abdomen, measured simply by waist circumference, 
that is more indicative of the metabolic syndrome profile than BMI. Excess lipid accumulation in several 
organs, including adipose tissue, liver, muscle, heart, and blood vessels, results in insulin resistance and 
triggers metabolic inflammation, a low-grade and chronic inflammatory response [1] [2].Bariatric surgery, 
designed to achieve and sustain substantial weight loss and reduce food intake, effectively prevents and 
remediates type 2 diabetes. Moreover, gastric bypass surgery reduces adverse cardiovascular events, not 
only in obese adults [3], but also in patients suffering from type 2 diabetes without severe obesity [4]. The 
actions of metabolic surgery on metabolic control are unclear, but it is likely that the surgery resets 
metabolic parameters in a balanced way, such that energy intake and expenditure are controlled. 
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Obesity is associated with hypertension, diabetes, elevated triglyceride (TG) levels, and 
decreased HDL-cholesterol (HDL-C) levels, all acknowledged as independent CVD risk factors by the 
AHA [5]. Most patients with obesity present with lipid abnormalities; however, only 20% of the obese 
patients population are not showing classical metabolic lipid changes [6]. Patients with abdominal obesity 
are more likely to have atherogenic dyslipidemia than those who have increased levels of the Low density 
lipoprotein (LDL). Hyperlipidemia is widely recognized as one of the main co-morbidities in severe 
obesity. It is therefore not surprising that research and treatment are increasingly focused on lipid profiles 
in the drive to potentially reduce cardiovascular related-diseases [7] . 

The aim of our study was to evaluate the impact of bariatric surgery on main components of lipid 
metabolism in Romanian obese patients. 

Patients and methods 

Patients selection 

This prospective study was conducted between June 2012 and March 2015 on obese patients 
hospitalized for bariatric surgery in the Surgery Service, “Sf. Spiridon” Clinical Emergency Hospital in 
Iasi (Romania). The study included 85 obese patients proposed for bariatric surgery according to the 
international valid guidelines (Johnson RJ et al., 2012): BMI≥ 40 kg/m2, BMI≥ 35 kg/m2, if there are ≥ 1 
obesity-related morbidities, BMI between 30 and 34.9 kg/m2, if type 2 diabetes or metabolic syndrome. 
The study was approved by Ethics Committee of “Grigore T. Popa” University of Medicine and 
Pharmacy, Iasi (Romania) and all patients signed the informed consent. 

Characteristics of the study group 

Mean age of the study group was: 39.7±9.5 years. Mean BMI was: 43.5±6.4 kg/m2 and 36% of 
the patients were morbidly obese (BMI>45 kg/m2). In our study group of 85 patients, 52 were females 
(61.2%) and 33 were males (38.8%)  

The bariatric surgery intervention was Laparoscopic Sleeve Gastrectomy (LSG). CTCAE 3-4 
morbidity rate was 4.1%. Mean follow-up was 9 months (range 1 – 20).  

Anthropometric measurements 

Anthropometric data were collected at three different points: preoperatively, at 3 months and at 6 
months after surgery. Anthropometric evaluation was based on the determination of weight (kg), height 
and BMI (kg/m2).  

Lipid profile measurements 

We evaluated the lipid metabolic profile in obese patients before bariatric surgery (baseline 
levels) and at 3 and 6 months post-operative follow-up. Serum levels of triglycerides (TG), total 
cholesterol (TC), low density lipoprotein cholesterol (LDL-C) and high density lipoprotein cholesterol 
(HDL-C) were measured. The blood samples were collected after a 12 hour of fast. The dyslipidemia cut-
off levels for the lipid parameters were set using the reference values of the IDF Definition of the 
Metabolic Syndrome (2006): TG> 150 mg/dl, TC>200 mg/dl and HDL-C < 40 mg/dl (male patients)/ 
HDL-C<50 mg/dl (female patients). From the initial study group of 85 patients, we recorded 40 patients 
with complete lipid profile follow-up at 3 months and 6 months in order to evaluated the paired statistical 
significance of the post-bariatric surgery impact.  

Statistical analysis 

The statistical analysis was performed using Windows 19.0 version of SPSS software (SPSS 
Inc., Chicago, IL, USA). Numerical data are reported as means ± SD. Categorical data are reported as 
number (%) and compared by the Pearson chi-square test. Changes in lipid profiles between the baseline 
and the six-month evaluations were assessed using Student's t-test for paired samples. Statistical 
significance was set at P < 0.05. 

Results 

The lipid profile for our study group is characterized by atherogenic dyslipidemia with high 
levels of triglycerides and total cholesterol and low levels of cardio-vascular protective fraction: HDL-
Cholesterol (Tab. 1). 
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The mean excess weight loss was 23.1% at 3 months after the surgery and 31.2% at 6 months 
after the intervention. 

Table 1: Baseline evaluation of the lipid metabolism parameters (N = 85). 

Lipid metabolism parameter Baseline values1 
 

Altered lipid metabolism 
parameter 

Percentage of patients with 
altered lipid metabolism (%) 

Total cholesterol (TC) (mg/dl) 206.7 ± 56.4  Total cholesterol > 200 mg/dl 52.9 
Low-density lipoprotein (LDL-
C) (mg/dl) 

131.0 ± 35.1  Total cholesterol > 100 mg/dl 81.4 

High-density lipoprotein 
(HDL-C) (mg/dl) 

41.6 ± 11.8  HDL- cholesterol < 50 mg/dl 
(female patients)  
HDL-cholesterol < 40 mg/dl 
(male  patients) 

71.4 

Triglycerides (TG) (mg/dl) 163.1 ± 93.7  Triglycerides ≥ 150 mg/dl   40.4 

1Mean values ± standard deviation 

Tab. 2: Changes in BMI and lipid parameteres after obesity surgery (LSG intervention) in obese patients (N=40) 

Parameter Before surgery At 3 months  At 6 months  Change at 6 
months (%) 

P-value* 

BMI (kg/m2) 43.4 ± 5.9 35.7±4.4  32.8 ±4.6 -24.3 <0.0001 
TC (mg/dl) 217.3±39.4 191.8±28.7 202±29.6 -5 0.06 
LDL-C (mg/dl) 139.6±29.4 118±38.3 131.4±23.4 -4.2 0.49 
HDL-C (mg/dl) 46.1±13.7 41±13.0 44.8±1.7 -0.6 0.68 
TG (mg/dl) 202±94.1 130±47.7 117.6±72.7 -25.7 0.004 

P-values were assessed between parameters at baseline and at 6 months after bariatric surgery by paired Student’s t-
test. 
Abbreviations: LSG: laparoscopic gastric sleeve, TG: serum triglycerides, TC: serum total cholesterol, HDL= serum 
high density lipoprotein cholesterol, BMI: body mass index) 

Tab. 3: Evolution of lipid profile improvement after obesity surgery (LSG intervention) in obese patients (N=40) 

Lipid profile improvement Before surgery 
(% of patients) 

At 6 months  
(% of patients) 

P-value 

TC<200 mg/dl  42.1 52.6 NS 
LDL<100 mg/dl 7.7 11.1 NS 
HDL-C (>50 mg/dl in women 
and >40 mg/dl in men) 

42.9 38.5 NS 

TG<150 mg/dl  58.8 76.5 <0.05 

P-values were assessed between group 0 and group 6 months by the Pearson chi-square test. Statistical significance 
was set at P < 0.05. 

At six months after the intervention, we find significant improvements of triglycerides (P-
value=0.003, decreased by 42.1%) in patients who suffered bariatric surgery. Despite the decreasing trend 
of cholesterol we could not find a statistically significant reduction of TC (P-value=0.05, decreased by 
6.5%) (Tab. 2 and Tab. 3). 

Discussion 

In this study, we reported significant changes in the lipid metabolism in Romanian patients, 
suggesting that bariatric surgery has a positive effect on obesity comorbidities like atherogenic 
dyslipidemia associated with appropriate weight loss. These positive results of bariatric surgery on 
dyslipidemia are obtained during the first 6 months after surgery. 

Bariatric surgery has been shown to resolve or improve cardiovascular risk factors such as 
diabetes, hypertension and dyslipidemia [8]. Weight loss surgery promotes substantial decreases in 
triglycerides levels as well as improvements in cholesterol profiles. Buchwald H et al. 2004 and Zlabek et 
al 2005 showed a 41% reduction in serum triglycerides one year after RYGB, an elevation in HDL 
cholesterol by 23%, and lowering of LDL cholesterol by 19%, with sustained beneficial effects on 
cholesterol profiles up to 2 years follow-up[9] [10]. A long-term follow-up study of morbidly obese 361 
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patients with T2DM (n=219) reported a 40% decrease in triglyceride levels and 20% increase in HDL-C 
levels [11]. These improvements were maintained 2 to 4 years after surgery.   

Recent studies following patients after different bariatric surgery procedures showed significant 
benefits on dyslipidemia. Valezi et al. (2004) reported normalization of serum TC concentrations in 
51.7% of the patients, an improvement in 44.8%, and no changes in 3.5% [12]were as Courcoulas et al. 
(2013) observed remission of all types of dyslipidemia in 61.9% of their patients after RYGB and in 
27.1% after another surgical technique: laparoscopic adjustable gastric banding (LAGB).[13] 

Omana et al. (2010) found a greater resolution or improvement of hyperlipidemia with LSG in 
comparison with laparoscopic adjustable gastric banding. Hyperlipidemia improved in 87% of patients 
after LSG and in 50% of patients after gastric banding after a 15-month follow-up period [14]. A 
systematic review of the literature, published by Khalifa in 2013, concludes that LSG has a significant 
effect on hyperlipidemia, producing resolution or improvement in most of the cases [15]. Therefore, LSG 
remains a viable surgical option for weight loss and reduction in co-morbidities such as hyperlipidemia.  

Conclusions 

This study confirms the existing data on the benefits of the metabolic surgery procedures on 
atherogenic dyslipidemia, but additional data are needed for the evaluation of the long term effect on 
cardiovascular mortality, morbidity and risk factors in obese patients. The main drawback of the study 
was the small lot of patients. A larger study and a longer follow-up is necessary for establishing the 
metabolic impact for this bariatric surgery procedure. 
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Abstract 

Introduction: The WHO recorded that nearly one third of people in Iraq were obese, the placement 
of an intragastric balloon (IGB) constitutes a short-term, effective, non-surgical intervention to lose weight. 

Objectives: This study was performed to assess the safety and effectiveness of 500 cases of IGB 
to treat obese patients. 

Methods: This was a prospective clinical case series study which includes 500 patients for whom 
IGB (MedSil) introduced, the safety assessed for all patients while the effectiveness assessed for 250 
patients who completed the treatment period. 

Results: 250 patients (205 females and 45 males), their age 14-64 (mean 37 years) underwent the 
procedure and their balloons removed after 4-13months (average7). Their weight 88-209(average130). 
The patients lose 4-76 (average24Kg) which was equal to 5.4 – 75.8(average 33) percent of excess 
weight. Their BMI reduced 0.7-21 (average 9.1) kg/m2 (the percent of EBMI loss 1.5 –112.7). The 
associated comorbidities improved after weight loss, and the quality of life improved in 80% of patients 
depending on bariatric analysis and reporting outcome systems (BAROS). 

We recorded 2 cases of mortality from 500 (0.4%) in extreme obesity, these mortalities were not 
related to the balloon itself, but to associated morbidities. 

Conclusion: Obese and morbidly obese patients can reduce their weight effectively by the simple 
procedure of intragastric balloon that decrease morbidity and improves the quality of their life also it 
makes definitive surgery easier. 

Keywords: Intra Gastric Balloon, Bariatric, Iraq, Surgery. 

Introduction  

Obesity is the most common nutritional disorder in western countries. The relationship between 
morbid obesity and medical conditions such as type 2 diabetes, hypertension, and osteo-arthritis is well 
established[1,2] and  as standards of living continue to rise, the global epidemic of overweight and obese 
patients is rapidly becoming a major public health problem in many parts of the world [3] . 

 In Iraq and according to the WHO definition, two thirds (66.9%) of the people were found to be 
overweight (BMI ≥ 25kg/m2). The rate of overweight among female was higher than male (69.6 versus 
63.6) It is shown that nearly one third of the people were obese. Obesity was proportionally higher than 
overweight among females (38.2% Versus 31.4%)[4] . 

Many approaches have been proposed for the management of obese and morbidly obese patients, 
but the basic consensus is that a tailored treatment is indicated in each patient. Bariatric surgery seems to 
offer results better than dietary restriction alone for long-term treatment, but its morbidity and mortality 
are acceptable only after failure of more conservative treatments [5,6].To reduce the risk of complications 
related to comorbidities, several authors have proposed the preoperative treatment of morbidly obese 
patients with the temporary placement of intragastric balloon in association with restricted diet[7-11] . 

Treatment of obesity is a long-lasting and often frustrating procedure. However, even a modest 
reduction of weight results in significant reduction of comorbidities and related mortalities [12,13]. Among 
the different treatment options, the placement of an intragastric balloon constitutes a short-term, effective, 
non-surgical intervention to lose weight and is considered to be a restrictive procedure that is completely 
reversible and repeatable at any time [14]. The intragastric balloon complies with features requirements for 
an “ideal gastric balloon” and it is designed to remain in the stomach for a period of 6-12 months [15]. 
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 Balloon placement and removal is performed under endoscopic control and the intragastric 
balloon is designed to mechanically provide a sensation of satiety, resulting in decreased food 
consumption [16,17]. It is considered to be a method of facilitating the implementation of new dietary and 
behavioral habits and it can be used either as a primary therapy or in preparation for standard operative 
intervention to decrease the risk of definitive surgery [18]. 

Aim of Study 

This study performed to assess the safety, efficacy, results, and complications of IGB for Iraqi 
patients both for obese and morbidly obese patients before surgery and it shows early experience and 
early follow up of IGB in Iraq. 

Patients and Methods 

This is a prospective clinical case series study conducted in the endoscopy unit of five centers 
during a period between September 2012 to April 2015 in which 500 patients involved and the balloon 
was offered for two groups of patients: 

1. Patients with BMI 30–39.9 Kg/m2 who were severely overweight and obese but not heavy enough to be 
considered for laparoscopic sleeve gastrectomy (LSG). 

2. Patients with BMI 40 and above who were eligible for laparoscopic sleeve gastrectomy (LSG) but 
opted for IGB instead after detailed counseling as a preliminary step before surgery. 

Diagnostic OGD followed by insertion of IGB (a set of silicone devices for gastric restriction  
produced by Closed Joint-Stock Company “MedSil” that made  in Russia were used in all patients and  
filled with 500-700 ml of 0.9-% NaCl solution colored with 2 ml (for 500 ml of NaCl solution) methylene 
blue (1% solution of methylene blue). 

The safety was assessed  for all patients while the effectiveness studied on 250  patients who 
finish their treatment period and their data analyzed calculating their  body weight, body mass index , 
percent excess weight loss and  percent excess body mass index loss. 

All data were registered and consent form were taken from all patients who gave a long history of 
previous attempts at losing weight in supervised weight management programs with only temporary success. 

Results 

From September 2012 to April 2015 Five hundred obese patients involved in this study  for 
whom intragastric balloon inserted and the complication were recorded to assess the safety of intra gastric 
balloon ; while the final results of 250 consecutive patients were included in this study ;their demographic 
features were summarized in table 1. 

Table 1: Demographic characters of patients who underwent IGB placement procedure. 

Total patient number 500 

Patients who finish the treatment 250 

Mean patient age(range) (years) 14-64 (37) 
Female 205 

Male 45 

Mean patient weight(range) (kg) 88-209(130.1) 

Mean patient height (cm) 151-187(162.4) 
Mean BMI(range) (kg/m2) 31.3-74.2(49.3) 

Mean excess weight (using baseline BMI 23)(range) (kg) 29-149.5(84.2) 

Obesity-related comorbidity:  
-Orthopaedic problems  
-Diabetes mellitus  
-Hypertensive  
-Dyslipidaemia 
-Respiratory problems  
-Hormonal disturbance 

N (%) 
142 
48 
63 
61 
37 
7 
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To assess the safety of IGB, we describe the number and proportion of patients with 
complications, early removals, and causes for both and because each patient could suffer different 
complications, we did not calculate an overall complication rate as shown in table 2. 

Table 2: Shows the reported complication and their incidence in this study. 

Reported complications of IGB N % 

Early removed balloons  6/250 2.4 

Nausea and vomiting after first week  18/250 7.2 

Abdominal pain and other mild digestive disorders 73/250 29.2 
Deflation and displacement of the balloon 4/500 0.8 

Dehydration 5/250 2 

Deflation without displacement of the balloon 2/500 0.8 

Complete obstruction in the digestive tract 0 0 
Diarrhea and/or constipation 8/250 3.2 

Gastric ulcer 2/250 0.8 

Gastric perforation 0 0 

Mortality related with balloon (gastric perforation) 0 0 
Mortality due to other causes 2/500 0.4 

The efficacy measured by the differences between the average weight before treatment and at 
time of removal and from analysis of these data different parameters assessed as shown in table 3. 

Table 3: Shows the parameters used to assess weight loss. 

Parameter of weight loss average/mean Total loss(average) 

Weight loss in Kg 4 -76(24) 

Percentage of excess weight lost (PEW) 5.4 -75.8 (33 ) 

BMI lost 0.7-21(9.1)kg/m2 

Percentage of  excess BMI loss (%EBMIL) 1.5 – 112.7 

The percentage of weight loss from the initial weight was calculated and range between 3.6 -33(28.2) 

The comorbidities associated with obesity improved after treatment and weight loss as shown in 
this table. 

Table 4. Pre- and postoperative obesity-related comorbidity rates and changes among patients who 
underwent laparoscopic sleeve gastrectomy 

comorbidity Pre operative n. Resolved Improved 
Knee/hip pain 142 101 41 
Hypertension 63 42 17 
Dyslipidemia 61 37 21 
DM 48 6 35 
Obstructive sleep apnea 37 22 11 
Depression/anxiety 28 17 8 

The quality of life improved in 80 % of patients after treatment with IGB and weight loss and 
patients satisfaction checked depending on bariatric analysis and reporting outcome systems (BAROS). 

Discussion  

The data of  500 patients  were analyzed to assess the safety ,these data shows that we recorded 2 
mortalities ( 0.4 % ) both were super-super obese  (1st caused by myocardial infarction  and massive 
pulmonary embolism  while the 2nd death due to respiratory failure in patient with obstructive sleep 
apneic syndrome) and such respiratory complications were recorded by other studies [19,20]. 

Deaths in obesity treatment with intra gastric balloons have been reported in other studies 
[21,22,23], while higher mortality rate  2.6% were recorded in other study[24] on the other side in large 
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Italian study by Genco et.al very low mortality rate was recorded 0.07 %[25] ,so careful patients selection 
and proper investigation for the high risk super obese patients is mandatory in spite of this minimal 
intervention procedure 

The majority of remaining complications were mild apart from migration of IGB occurred in 4 
patients in this study 0.8 %(lower than the recorded rate of the meta analysis 2.5%) [14],three of them 
removed endoscopicaly from duodenum while the 4th  one presented as sub acute intestinal obstruction 
and removed laparoscopicaly .The deflation and migration of IGB is rare and regarded as case reports 
which should be treated by endoscopy, laparoscopy or laparotomy[26,27]. This may occur if the patient 
not take PPI (proton pump inhibitor) or not remove the balloon in proper time, also we should use 
methylene blue in proper concentration and asking the patient to observe any change in the color of urine 
to detect any leak and deal with it in proper time. 

The early removal rate was 2.1 and this is lower than the meta analysis which was significant 
(4.2%)[14],while the remaining complications were mild and comparable with other studies[17]. 

The efficacy of IGB assessed depending on weight loss in Kg, BMI lost, percentage of excess 
weight lost, and percentage of excess BMI loss. 

 This study shows that the patients lose between 4-76(24) Kg which was higher than the 
recorded weight loss recorded by E. Sanchis [24](14.1 Kg) and the mean weight lass according to the 
meta analysis(14.7 kg ) at balloon removal[14]. 

WHO recommends a drop of approximately 10%in body weight, since initial weight loss may 
significantly reduce the severity of risk factors associated with obesity [28], this series estimated a loss of 
3.6-33 % (28.2 %) initial weight and this loss more than the recorded loss in meta-analysis which was 
12.2% of initial weight at the end of the treatment, a quantity considered sufficient to obtain health 
benefits and reduce mortality[14] . 

Body mass index loss in this study ranges between 0.7 -21 (9.1 )kg/m2 and % EBMIL 1.5 – 
112.7 which was more than E. Sanchis, Mathus-Vliegen et al. and Loffredo et al. (5-6 Kg/m2)[24,18,29] . 

Individual weight loss proved highly variable, ranging from none to a maximum weight loss in 
which the BMI decrease bellow 25 and the success of the technique is directly related to patient 
motivation and compliance with a low-calorie diet and changes in life-style[30,31]. 

The comorbidity improved after weight loss and the quality of life improved in 80% depending 
on BAROS system. 

Conclusion 

The use of IGB associated both with a low-calorie diet and a program seeking behavioral 
changes can be considered a valid therapy option in the treatment of obesity. The IGB has proven to be 
relatively safe and effective in attaining motivating initial weight loss. It shows good overall tolerance 
and few complications. Some risks and severe complications, however, cannot be ruled out, so careful 
selection and investigation for super obese patient is mandatory. 
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Abstract 

Introduction: Laparoscopic sleeve gastrectomy LSG is known to be a highly effective treatment 
for morbid obesity and many related conditions including type 2 diabetes mellitus (T2DM) and the 
metabolic syndrome. 

Objectives: To assess the effectiveness of (LSG) on glucose homeostasis in morbidly obese 
diabetic patients and it shows early experience of metabolic surgery in Iraq. 

Methods: Prospective clinical case series study conducted in Al-Jumhoori Teaching Hospital and 
involved 20 patients (17 females and 3 males); their age (22-54 average 37 years) underwent LSG and the 
level of glucose evaluated at different times by measuring fasting blood glucose level, glycosylated 
hemoglobin (HbA1C). 

Results: The initial body weight 70-142(110Kg); BMI 31.8-53.9 (45.16Kg/m2); two patients 
with diabetes mellitus and BMI less than 35Kg/m2 involved. 

The mean level of fasting blood glucose assessed and found to be (202,165,130,107,96 mg/dl) in 
preoperative ,one-day postoperative,10 days, three and six-months interval; while the level of HbA1C 
were( 10.2,9,7.2,6.1) in the preoperative ,10 days,3 and 6 months interval respectively. 

Conclusion: LSG is an  effective procedure to decrease weight for morbid obesity and it resolve 
T2DM in 90% while improvement of T2DM occurred in 10 % so LSG is an effective procedure to treat T2DM 
and the level of glucose declined significantly started from early postoperative and continued till 6 months.  

Keywords: Metabolic, Bariatric, Iraq, Sleeve, Diabetes. 

Introduction  

Obesity is an increasingly serious health problem globally and is strongly associated with several 
medical problems. Some of these problems are considered direct complications of long-standing obesity 
[1,2]. These problems include an increased risk of cardiovascular morbidity and mortality, hypertension, 
sleep apnea, and diabetes mellitus (DM) and dyslipidemia. Among these and other associated 
comorbidities, the strongest link is found between obesity and DM [3,4]. Approximately, 80% of 
individuals with type 2 DM are obese [5]. The risk of developing DM increases with the severity and 
duration of obesity and a central distribution of body fat . 

Currently, bariatric surgery is the only interventional method proved to induce significant long-
term weight reduction which can result in significant clinical improvement in DM after weight loss [6]. 

According to the new international diabetes federation IDF definition, for a person to be defined 
as having the metabolic syndrome they must have: Central obesity plus any two of the following four 
factors(Raised triglycerides or  specific treatment for this lipid abnormality ,Reduced HDL cholesterol 
,Raised blood pressure systolic , Raised fasting plasma glucose (FPG)or diagnosed type 2 diabetes 

The metabolic syndrome is a cluster of the most dangerous heart attack risk factors: diabetes and 
prediabetes, abdominal obesity, high cholesterol and high blood pressure (A quarter of the world’s adults 
have metabolic syndrome) [7]. 

Bariatric surgery defined as the surgery related  to the treatment of obesity and the  British 
Obesity and Metabolic Surgery Society BOMSS defined it as Surgeons involved in obesity management 
(www.bomss.org.uk) while Metabolic surgery defined as the procedures for weight loss, whether 
designated as restrictive, restrictive/malabsorptive, malabsorptive, and others, or neuro-hormonal, all fall 
under the definition as the operative manipulation of a normal organ or organ system to achieve a 
biological result for a potential health gain [8]. As most metabolic surgery is performed as part of a 
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conventional bariatric program, Rubino et al described these procedures as Bariatric\Metabolic 
procedures[9] . 

Metabolic/bariatric surgery has been shown to be the most effective and long lasting treatment 
for morbid obesity and many related conditions and results in significant weight loss[10,11,12]. The risk 
of death is about 0.1 percent and the overall likelihood of major complications is about 4 percent.[13]. 
Current guidelines[14,15] strongly recommend that conventional bariatric surgery be considered for the 
treatment of T2DM in surgical candidates with poorly controlled diabetes and a BMI > 35 kg/m2. 
However, according to the international diabetes federation (IDF) position statement from March 2011, 
surgery should be considered as an alternative treatment option in patients with a BMI between 30 and 35 
when the diabetes cannot be adequately controlled with an optimal medical regimen, especially in the 
presence of other major cardiovascular disease risk factors. In Asians, the BMI cut-off point is 2.5 points 
lower compared with Western populations to reflect the higher obesity risk profile in Asian 
populations[16]. Historically, that report was the first to include bariatric surgery in a diabetes treatment 
algorithm. For individual diabetic patients with a BMI < 30 kg/m2, some data have shown encouraging 
results[17-20]. 

Objectives 

To assess the effectiveness of (LSG) on glucose homeostasis in morbidly obese diabetic patients 
and it shows early experience of metabolic surgery in Iraq. 

Methods 

 Prospective clinical case series study conducted in Al-Jumhoori Teaching Hospital in Iraq-
Mosul and involved 20 patients (17 females and 3 males) diagnosed as metabolic syndrome; their age 
(22-54 average 37 years) underwent LSG and the level of glucose evaluated at different times by 
measuring fasting blood glucose level, , glycosylated hemoglobin (HbA1C),also lipid profile checked and 
blood pressure measured to assess the beneficial of LSG as metabolic procedure. 

Results 

The initial body weight 70-142(110Kg); BMI 31.8-53.9 (45.16Kg/m2); two patients with 
diabetes mellitus and BMI less than 35Kg/m2 involved. 

The mean level of fasting blood glucose assessed and found to be (202,165,130,107,96 mg/dl) in 
preoperative ,one-day postoperative,10 days, three and six-months interval; while the level of HbA1C 
were( 10.2,9,7.2,6.1) in the preoperative ,10 days,3 and 6 months interval respectively. 
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Fig1.Shows Fasting blood glucose (FBG)in different times. 
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Fig 2.Shows HbA1C in different times. 

 
 

Their BMI reduced from 45.16 to 42.7,37 and 34.6 Kg/m2 during 1st, 3rd and 6th month interval 
as shown in figure 3. 
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Fig 3.Shows BMI changes during 1st, 3rd and 6th months interval. 

 
 
Those 20 patients diagnosed as case with metabolic syndroms depending on (FBG,TG,HDL and 

blood pressure levels)and those with normal level but use medication regularly also considered increased 
level depending on the International Diabetes Federation (IDF) definition, their metabolic syndrome 
resolved or improved after LSG as shown in this figure. 
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Fig 4.Comorbidities resolved and improved after 6 months from LSG. 

Discussion 

Much of the improvement of diabetes has been related to the excess weight loss after surgery. 
However, some effects appear to be independent from weight loss occurring prior to it. Although early 
reports concentrated on the clinical effects of the improvement of diabetes, recent works have focused on 
glycemic control and measurements of insulin resistance [21]. Regarding LSG, recent studies have shown 
that this procedure is associated with a marked reduction of ghrelin secretion which is produced by the 
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gastric fundus involved in meal time hunger regulation and it is also known to exert several diabetogenic 
effects (increase in growth hormone, cortisol, and epinephrine). Therefore, its suppression could 
contribute to improved homeostasis [22]. This study shows improvement of FBG after LSG even before 
weight loss and after 6 months FBG and HbA1C are within normal level which means cure of D.M 
(resolved) recorded in 90% while 10% improved ;these results compared with several studies that 
recorded decrease of FBS from 1st  [ 23 ] or 5th day[24] and maintainance of FBG and HbA1C recorded 
in the following months  

Several studies done on effect of LSG on amelioration of T2DM, results proved that after LSG a 
sharp and significant reduction of serum glucose and insulin concentration recorded. This improvement or 
resolution of diabetes was contributed to a significant declining in the BMI [25, 26] and percent of excess 
weight loss which is also evident in this study. 

 
Many studies compared resolution of D.M results being more common following the 

predominantly malabsorptive and the mixed malabsorptive-restrictive procedures, compared to the purely 
restrictive operations[27].It has been proposed that weight loss accounts for resolution of T2DM 
following purely restrictive procedures[28,29] .In contrast, it has been hypothesized that changes in 
gastrointestinal hormonal secretion would favor not only the higher T2DM resolution rate but also an 
earlier improvement of glucose tolerance in procedures in which the stomach and part of the gut are 
bypassed. Sleeve gastrectomy (SG) has recently emerged as a restrictive bariatric procedure[30]. SG was 
originally conceived as the first stage for achieving weight loss and reducing co-morbidities in addition to 
weight loss as seen in this study at least for the short time while the largest study In meta-analysis, 
Buchwald et al.[31]included bariatric surgery studies published from January 1990 until April 2006. Were 
reviewed the cases of patients in whom there was resolution of clinical manifestations and improvement 
in short-term and long term and it shows best results with BPD followed by RYGB then AGB(LSG is not 
involved) [27,31] 

Obesity related Comorbidties resolved or improved in this study during short time follow up and 
in particular dyslipidemia ,hypertension and D.M and its worthy to mention that these results also noted 
both in short term and long term (five year follow up) [32].   
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Abstract 

Failure to loss weight after RYGB can be attributed to many technical as well as behavioral factors. 
However, less commonly, long blind-end jejunal limb, also known as Candy Cane limb, is another cause of 
failure to loss weight that has to be considered. We present a case of a 35 years old woman, with a BMI of 
47 kg/m2, underwent laparoscopic RYGB. She presented 2 years later complaining of weight regain with 
BMI of 41 kg/m2. Upper flexible endoscopy and water-soluble contrast meal revealed a long Candy Cane 
limb. She underwent excision of the Candy Cane limb together with re- sleeving the gastric pouch. 
Postoperative recovery was uneventful and she lost 15 and 23 kg after three and six months respectively on 
follow-up. Excision of the Candy Cane limb could therefore results in additional weight loss. However, re-
sleeving the gastric pouch may also add to the overall benefit in some cases. 

Introduction 

Roux-en-Y gastric bypass (RYGB) is common and effective type of weight reduction surgery 
that is performed worldwide [1]

. Failure to loss weight after surgery can be attributed to many technical as 
well as behavioral factors. Large gastric pouch, wide gastro-enteric anastomosis, and short alimentary 
limb are all main reasons for weight regain [1]

.
 However, less commonly, long blind-end jejunal limb, also 

known as “Candy Cane” limb, is another cause of failure to loss weight that has to be considered. [2] 

Clinical Case 

We present a case of a previously healthy 35 year-old woman, with a Body Mass Index (BMI) of 
47 kg/m2, underwent laparoscopic RYGB for weight reduction in deferent clinic. Her BMI dropped to 33 
kg/m2 one year after surgery. However, she presented to our clinic two years later complaining of weight 
regain with a BMI of 41 kg/m2. Upon assessment, upper flexible endoscopy and water-soluble contrast meal 
study revealed a large (size, 13 cm) blind-end jejunal limb, also known as a “Candy Cane” limb. (Fig 1,2) 
Other presumed causes of failure to loss weight in RYGB as stated previously were ruled out. Therefore, she 
underwent an excision of a large blind-end jejunal limb together with re-sleeving the gastric pouch. 

 
The patient was listed electively, underwent general anesthesia and was placed in a 30-degree 

split-leg reverse Trendelenburg position. A 5-port approach was used after Verres pneumoperitoneum 
was achieved. On inspection of the peritoneal cavity, a long dilated blind-end jejunal loop was found with 
presumed acceptable size gastric pouch. The alimentary and the bilio-pancreatic limbs were found to be 
within normal lengths. The entro-enteric anastomosis was seen 100 cm from the gastro-jejunal 
anastomosis with no abnormality detected. (Fig 3) Therefore, a decision was taken to excise the “Candy 
Cane” limb. The dissection started using SonoSurg device and continued until the blind-end jejunal limb 
was completely freed from the surrounding adhesions. Thereafter, the limb was excised using an Endo 
GIA Tri-Stapler device. (Fig 4) At this level, we decided to re-sleeve the lateral part of the gastric pouch 
in the same line. Finally, a gastro-jejunal anastomosis was inspected and seen to be of an acceptable size 
with a completely excised blind-end jejunal limb.  
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Figure 1: Water-soluble contrast meal showing the “Candy Cane” limb 

 

Figure 2: Upper flexible endoscopy: showing blind-end Jejunal Limb, size 13 cm 



20th World Congress of the IFSO (26-29 August 2015, Vienna, Austria) 

© Medimond  .  S826C0021 135

 

Figure 3: Operative image showing large blind jejunal “Candy Cane” Limb 

 

Figure 4: Operative image showing Excision of the “Candy Cane” Limb 

Postoperative recovery was uneventful and she was discharged on postoperative day two. During 
follow-up, she was asymptomatic and had a weight loss of 15 kg and 23 kg three and six months 
respectively after surgery. 

Conclusion 

“Candy Cane” is rarely reported in literature as a cause of weight regain after RYGB. It is best 
diagnosed initially by upper flexible endoscopy and contrast meal study [3]

.
 In the present case, we 

assumed that the large blind-end jejunal limb had contributed to weight regain in the long term, since 
other causes of failure to loss weight were ruled out. Often the reasons for failure to loss weight in RYGB 
are multifactorial, and these patients need to be evaluated for anatomical, behavioral, psychological, and 
metabolic reasons for their weight regain [1]

. Dallal and Cottam have reported one patient with a 
significant weight regain due to “Candy Cane” limb [2]

.
 In addition, non-specific symptoms, such as 

persistent nausea, postprandial epigastric pain, and, even, a lack of satiety, all together known as “Candy 
Cane” Roux Syndrome, can be results from this blind limb [2]

. 
 
In the present case, we found that the excision of the “Candy Cane” limb along with re-sleeving 

the stomach had significantly contributed to weight loss. There is no reported case found in literature and 
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further studies needed to support this finding. The few reported cases in literature have described how to 
prevent “Candy Cane” syndrome [3]

.
 The best method to minimize this complication is by shortening the 

length of the blind-end jejunal loop in the gastro-jejunal anastomosis as much as possible. Another 
preventive measure described is by orienting the Roux limb to the right side to drain by gravity at initial 
RYGB [3]

.
 However, Abdul Rehman et al have proposed that blind-end limb longer than 4 cm should be 

referred for consideration of surgical correction if symptoms of “Candy Cane” syndrome are expected [4]
. 

 
Therefore, we recommend the excision of the large blind-end jejunal limb as a revisional surgery 

for failure to loss weight after RYGB if other common causes were excluded. However, re-sleeving the 
gastric pouch may also add to the overall benefit in some cases [5]

.
 Here we report a case of a long blind-

end jejunal limb after RYGB that was treated with laparoscopic excision as a revisional bariatric 
procedure for failure to loss weight. 
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Abstract 

Background: The use of intragastric balloons (IGB) to treat obesity become popular because of their 
efficacy and safety; deflation and migration of the balloon has been regarded as the most serious complication. 

Objectives: To present a life threatening complication of IGB (four cases of digestive tract obstruction 
due to IGB migration) and methods of treatment. 

Methods: Four patients 3 males and1 female involved ,their average age 30 and their weight 97-
167Kg(average119.5); their BMI 32.6-57.7Kg/m2(average42.65) they had IGB procedure (filled with normal 
saline and methylene blue) to treat obesity diagnosed as upper small intestinal obstruction after (58,143,162,177 
days) from the insertion.  

Results: Endoscopy was used in three patients and IGB in the 1st part of duodenum identified and 
extracted, while in the 4th patient in whom the IGB passed to the ileum laparoscopy was used to localize the site 
of the balloon then enterotomy and extraction of IGB with primary closure performed. 

Conclusion: IGB placement regarded as a safe method for weight loss, but deflation of these devises 
can happen and may cause a potentially life threatening complication (digestive tract obstruction) and physicians 
should be aware of these complication and close follow up with the alarm of urine discoloration is mandatory. 

Keywords: Gastric balloon, Obesity, Iraq, Migration, Obstruction, Complication. 

Introduction 

Obesity is a major health problem challenging the modern world and is distributing insidiously 
throughout the globe. Because it is a major risk factor for many potential life-threatening conditions as the 
relationship between morbid obesity and medical conditions such as type 2 diabetes, hypertension, and osteo-
arthritis is well established[1,2] , different invasive and noninvasive therapeutic modalities are being used to help 
the individuals suffering from obesity return to a healthy life. Among these modalities, intragastric balloons 
(IGB) are gaining popularity because of their efficacy, safety, and the ease of the method, as shown by some 
studies and according to the guidelines [3,4,5]. 

The balloon is placed endoscopically with sedation then inflated under direct endoscopic visualization 
with either air or saline and methylene blue. After several hours, the patient is discharged and followed up as an 
outpatient for the following 6 months. Then, the balloon is removed using the same method.Most of the reported 
serious complications with the newer generations of balloons occur after 6 months of the placement of the 
balloon [6, 7], among these serious complication small bowel obstruction [8-11]. 

 A fluid-filled gastric balloon was introduced into clinical practice in the late 1990's (originally the 
BioEnteric Intragastric Balloon or BIB, and was quickly adopted as an adjunct for treating obesity, replacing its 
predecessors [12].  

In Iraq and according to the WHO definition, two thirds (66.9%) of the people were found to be 
overweight (BMI ≥ 25kg/m2). The rate of overweight among female was higher than male (69.6 versus 63.6) It 
is shown that nearly one third of the people were obese. Obesity was proportionally higher than overweight 
among females (38.2% versus 31.4%) [13] ;So we start to use the balloon to treat obesity in the last 3 years and 
all data were recorded including the migration of IGB.  

Objectives 

To present a life threatening complication of IGB (four cases of digestive tract obstruction due to IGB 
migration) and methods of treatment. 
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Methods 

Four patients 3 males and1 female suffered from this complication ,their average age 30 and their 
weight 97-167Kg(average119.5); their BMI 32.6-57.7Kg/m2(average42.65) they had IGB procedure (filled with 
normal saline and methylene blue) to treat obesity and before completing the recommended 6 months period 
they diagnosed as upper small intestinal obstruction as shown in table1.  

Table1.Show the patients parameters, presentation, confirmation and extraction method. 

 Patient1 Patient2 Patient3 Patient4 
Gender Female Male Male Male 

Age 23 20 44 33 
Weight 97 113 167 101 

BMI 39.8 40.5 57.7 32.6 
Presentation Colicky pain 

&vomiting 
Vomiting, change of 

urine color 
Colicky pain 
&vomiting 

Subacute intestinal 
obstruction 

Duration (days)after IGB 58 days 143 177 162 
Weight loss (Kg) 13 31 43 28 

Confirmation Ct scan Color of urine Endoscopy Abdominal x ray 
and US 

Treatment extraction Endoscopy Endoscopy Endoscopy Laparoscopy 

Results 

Endoscopy was used in three patients and IGB in the 1st part of duodenum identified and extracted 
using gastric balloon extraction grasper in 2 of them and pelican grasper in the 3rd (2 of those patient extracted 
easily because of near complete emptiness of the balloon while it was difficult in the 3rd because it contains 
fluid). 

 
Fig 1.Shows the balloon in the 2nd part of duodenum 

Trial to remove the balloon of the 4th patient was not possible because the extraction set not fit for the 
enteroscope so the balloon passed to small bowel and identified in the ileum by radiological department so close 
follow up policy started and the balloon still in the ileum so laparoscopy was used to localize the exact site of the 
balloon which appears as bulging in the bowel as shown in figure2; then enterotomy and extraction of IGB with 
primary closure performed. 

 

Fig 2.showing bulging of the bowel by the balloon. 

Discussion 

The IGB is a temporary non-operative method helping to lose weight by partially filling the stomach, 
inducing the feeling of satiety and assisting in getting used to proper dietary habits. It is a smooth, spherical 
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saline filled, silicone elastomer with a radiopaque filling valve. It is filled with 500-700 cc of blue-colored saline 
solution, causing it to expand into a spherical shape. The placement of all IGB is limited to maximum 6 months 
except the Spatz3 which can be used for 1 year, and then it has to be emptied and removed by endoscopy to 
reduce the risk of long-term complications. The complications that have been reported with the use of fluid-filled 
IGB including esophagitis, gastric erosions or ulcerations, gastric perforation, gastric obstruction, balloon 
rupture, intestinal obstruction [14-19].  

This study recorded 4 case of migration out of 500 (0.8%) which is lower than the meta-analysis of 
3,608 patients with BIB gastric balloon (the most extensive and exhaustive review of the safety, efficacy, and 
effectiveness) the recorded deflation and displacement of the balloon 2.5% while deflation without displacement 
of the balloon 0.9% [20]. 

Large and small bowel obstruction following spontaneous emptying of the IGB has been reported to 
occur within a few months of insertion and this complication can occurred with most of approved balloon and 
were recorded with BIB (USA) balloons [21-24]; also Migration of air filled balloon (French Heliosphere) also 
recorded [25]. 

Intestinal obstruction recorded with End Ball (the French Endalis) [26]; again three cases of intestinal 
obstruction without real migration of balloon recorded with Spatz (American adjustable 1 year balloon) [27]. 

In Latin America different types of balloon were used (Allergan BIB, Silimed, Laxcel); deflation of 2 
balloon (out of 20 which means10%) were recorded and extracted from the stomach before causing obstruction 
[28]. 

After review of all these articles it is apparent that migration of balloon and intestinal obstruction can 
occur with all types and usually after 6th months (recommended period) and after confirming the diagnosis of 
obstruction, if the patient is stable, conservative treatment and close observation may be a reasonable approach 
because sometimes the deflated balloon can pass the bowels without any further complication, as shown in some 
reports [28, 29]. If the obstruction has not resolved spontaneously after 48 hours, surgical removal of the balloon 
should be performed. In our case, we use laparoscopy to localize the site of bowel obstruction exactly and 
deliver the bowel though small incision (followed by enterotomy and extraction of the balloon)  while  most of 
the reported cases, the patient underwent a laparotomy for balloon extraction. Because bowel obstruction caused 
by intragastric balloons is relatively rare, most surgeons have not experienced a similar case and would therefore 
perform laparotomy to explore the abdominal cavity and extract the balloon. This operation can be performed 
laparoscopically by perforating the balloon and suctioning its contents. The balloon is then placed in a plastic 
bag for retrieval [21]. This method helps the patient to avoid the complications of laparotomy (the laparotomy 
described by Bahiyah who mentioned that most surgeons are not familiar with laparoscopic dealing of this rare 
complication so they prefer laparotomy) [31]; laparoscopy can prevent the formation of life time scar. 

Laparoscopy can be used to localize the segment and exactly and deliver it through small wound in the 
abdomen to complete the procedure. 

 

Fig 3. Shows methods of balloon extraction. 

IGB placement regarded as a safe method for weight loss, but  deflation of these devises can happen 
and may cause a potentially life threatening complication (digestive tract obstruction  0.6 - 2.8 % ) and 
physicians should be aware of them and close follow up to the alarm sign( urine discoloration)  as shown below 
(sensitivity variable around 60%[32] ) is mandatory, but the color change detected in one patient only. 
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Fig 4.The change of urine color detected in our patient. 

 

Table 2. Rate of balloon deflation and sensitivity of urine discoloration for detecting it. 

study Balloon 
inserted 

Balloon deflated Urine discoloration Sensitivity of urine 
discoloration for 
balloon deflation 

Loffredo et al. 2001 [32] 77 15(19.4 9(11.6) 60% 
Doldi et al. 2002 [29] 281 8(2.8 5(1.7) 62.5% 

Francica et al. 2004 [33] 131 18(13.7 11(8.3) 61.1% 
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Abstract 

Introduction :One of the historical procedure was "Horizontal Gastroplasty "That was founded by 
Mason in 1970 as a restrictive procedure using staples dividing the stomach transversely toward the greater 
curvature leaving small orifice of communication between the two gastric channels. 

Objective: To present one of many cases who underwent horizontal partioning of the stomach by nylon 
thread in 2011 as a bariatric procedure. 

Methods: A 41 years old man presented with increasing weight of 60 Kg after bariatric procedure which 
was proved to be laparotomy and horizontal partioning .His weight 195 Kg and his BMI 65.9 Kg/m2 with 
comorbidities (hypertension, joint problems, dyslipidemia and respiratory problem).His preoperative endoscopy 
shows multiple rings (chain like) inside the stomach with epithelial growth over the nylon threads while contrast 
study shows no any restriction. 

Conclusion: Believe it or not ,historical bariatric procedure still performed in 3rd world countries like 
Iraq by general surgeons and the best description for these procedures are (criminal  procedures),most of these 
procedures will require revision soon or later; also public health education is necessary with vigilant 
commitment to the guidelines to prevent these unaccepted surgical errors. 

Keywords: Bariatric, Gastroplasty, Iraq, Revision, Surgery, Criminal. 

Introduction  

The history of bariatric surgery is relatively short, highly productive, imaginative, and one with 
tremendous impact on the history of surgery, the development of laparoscopic surgery, and the world epidemic 
of morbid obesity. This history extends only slightly longer than 50 years in duration, during these 50 years, over 
50 operations, or variations of operations, have been proposed to manage morbid obesity. These procedures have 
involved inducing malabsorption, restricting consumption, combinations of malabsorption and restriction [1].  

Very early in the 1970s (1971) Mason and Printen performed the first restrictive bariatric surgery 
procedure. In their 1971 gastroplasty procedure, they divided the stomach horizontally from lesser curvature to 
greater curvature, leaving an undivided gastric conduit at the greater curvature. (partial gastric transection and 
greater curvature conduit). The original gastric restrictive procedure of Mason was unsuccessful in maintaining 
weight loss. In 1979, Gomez introduced the horizontal gastric stapling modification of the divided gastroplasty 
and, in addition, reinforced the greater curvature outlet with a running suture,so its best described as partioning 
of stomach leaving opening in the greater curvature [2,3,4]. This, too, did not result in lasting success. Similarly, 
the gastric partitioning operation of Pace et al., introduced in 1979, was unsuccessful, since the partitioning 
created by the removal of several staples from the middle of the stapling instrument was followed by widening 
of the gastrogastrostomy outlet.[5,6]. 

 
Fig 1. Shows the original Gomez Gastroplasty. 
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This form of gastroplasty resulted in very poor long-term weight loss and, after several attempted 
modifications, was abandoned eventually.[7,8,9] . 

Objective  

To present one of many cases  who underwent horizontal partioning of the stomach by the same 
surgeon using only  nylon thread no.1 during 2008- 2011 describing it as the best bariatric procedure . 

Methods 

 A 41 years old man presented with increasing weight of 60 Kg after bariatric procedure which was 
proved to be laparotomy and horizontal partioning .His weight 195 Kg and his BMI 65.9 Kg/m2 with 
comorbidities (hypertension, Joint problems, dyslipidemia and respiratory problem).His initial weight 165Kg 
and lose 30 Kg after 6 months then his weight increase to reach 195Kg. 

His preoperative endoscopy shows multiple rings (chain like) inside the stomach with epithelial growth 
over the nylon threads as shown in fig2 while contrast study shows no restriction (figure3). 

 

Fig2.Shows endoscopic view of chain likes rings with nylon thread after opening of suturing. 

 

Fig3.Contrast study shows no any restriction. 

Results 

 The previous surgery was laparotomy and partioninig of the stomach using nylon suture only without 
stapler (full thickness suturing starting from lesser curvature toward greater curvature; his post operative 
evidence includes severe wound infection and incisional hernia. 

Laparotomy performed and dense adhesions over the site of previous surgery identified and carefully 
released using harmonic; then the nylon thread divided and removed till it's 1st knot in the lesser curvature 
followed by sleeve gastrectomy as shown in fig 4. 
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Fig 4.shows the epithelial growth over nylon suture and sleeve gastrectomy. 

The patient had uneventful post operative recovery and after 7 months he lose 71 Kg (58.6% of excess 
weight). 
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Fig 5.Shows comparison of weight loss with time between sleeve gastrectomy and gastroplasty. 

Discussion 

Although gastroplasty was a historical procedure, but it was stilled performed in Iraq and this is 
unaccepted for the following reasons: 

1. The described procedure is not the Mason,Gomez or the modified Gomez because the surgeon not use a 
stapler nor bougie just full thickness nylon[1]. 

2. There is no evidence base medicine to perform these operations as there are other better 
options(LSG,Gastric bypass..).[10] 

3.  Laparoscopic surgery proved to be a safer treatment than open surgery for patients requiring bariatric 
surgery and have better results if performed laparoscopically as it allows greater safety and lower 
resource use than open. To perform a systematic review evaluating the risk of reoperation, wound 
infection, incisional hernia, anastomotic leak, and all-cause mortality associated with laparoscopic 
versus open bariatric surgery at a minimum of 12 months’ follow-up meta-analysis reviewed and shows 
that bariatric surgery, patient safety may be further enhanced by appropriate application of the 
laparoscopic approach. [11,12] ,in this article we present a patient who had extended large midline 
incision complicated by wound infection, delayed healing and incisional hernia. 

4. Gastroplasty even if performed properly had a notoriously bad reputation regarding weight loss and 
maintenance of loss as in our patient [13]. 

5. Gastroplasty had many complications Stomal dilatation resulting in cessation of weight loss or in weight 
regain occurred in 25 percent). Disruption of the pouch (11%); stomal stenosis occurred in 5%; 
complete obstruction of the stoma 2%; so horizontal gastroplasty was associated with an unacceptably 
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high mechanical failure rate. Using strict criteria, weight loss was generally inadequate at 2 years and 
not sustained, even in patients with intact gastroplasty[13]. 
Revisional surgery after bariatric surgery is common and many surgeons dealt with patients after failed 

surgery and sometimes surgeons deals with patients with such historical procedure and for those the decision 
depends on previous surgery(for gastroplasty bypass is an option but our patient asked for sleeve gastrectomy 
because he don’t want to have nutritional problems[14]. 

Conclusion 

Believe it or not ,historical bariatric procedure still performed in 3rd world countries like Iraq by 
general surgeons and the best description for these procedures are (criminal  procedures),most of these 
procedures will require revision soon or later; also public health education is necessary with vigilant 
commitment to the guidelines to prevent these unaccepted surgical errors. 
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Abstract 

Introduction: Locus of control refers to the extent to which individuals believe they can control 
events affecting them. Individuals with a strong internal locus of control believe events in their life derive 
primarily from their own actions. This psychologist construct is useful in obese patient’s evaluation.  

Objective: Evaluate the internal locus of control in obese patients operated in the border city of 
Tijuana, Mexico.  

Methods: a group of 34 patients with BMI > 36 % from US aged 30 and more were selected in 
different private hospitals from Tijuana through a simple random method. Every patient answered a 
questionnaire that measured sociodemographic aspects and physical and emotional wellbeing.  

Results: Participants in the study were 34 obese patients underwent laparoscopic sleeve 
gastrectomy LSG. Average 40.2 years SD 8.07; 82 % were married, two thirds were women, 80 per cent 
improved your social interaction. Internal locus of control was significant in these patients (CI 95% p < 
0.05). Two thirds were satisfied with all aspects of your life. Excessive body weight loss EBWL at 3rd, 
6th and 13 month was 28%, 46% and 74 % respectively p < 0.002. One third patients underwent 
conversion gastric band to LSG and one patient of this showed gastric leak that was resolved by 
endoscopy and placement of titanium staples.  

Conclusions: Internal locus of control is one psychologist construct useful in obese patient’s 
evaluation. One strong internal locus of control can improve the short and long term bariatric surgeries 
results and promote compliance with treatment, diet and healthy lifestyles. 

Introduction  

Locus of control refers to the extent to which individuals believe they can control events 
affecting them. Individuals with a strong internal locus of control believe events in their life derive 
primarily from their own actions. This psychologist construct is useful in obese patient’s evaluation..  

Internal People with a high internal locus of control believe in their own ability to control themselves and 
influence the world around them. They see their future as being in their own hands and that their own choices 
lead to success or failure. Rotter (1990) describes the internal locus of control as:'the degree to which persons 
expect that a reinforcement or an outcome of their behavior is contingent on their own behavior or personal 
characteristics' Their belief in their ability to change things may well make them more confident and they 
will hence seek information that will help them influence people and situations. They will also likely be more 
motivated and success-oriented. These beliefs may even lead them to be more politically active. They are 
more likely to have expectancy shifts, where a sequence of similar events are expected to have different 
outcomes. They tend to be more specific, generalizing less and considering each situation as unique. People 
in middle age tend to have the highest internal locus of control. A downside of an internal locus of control is 
that, in accepting responsibility, the person has to also accept blame for failures.  
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Locus of control is one of the four dimensions of core self-evaluations – one's fundamental 
appraisal of oneself – along with neuroticism, self-efficacy, and self-esteem (Lefcourt, 1976). The 
concept of core self-evaluations was first examined by Judge, Locke, and Durham (1997), and since has 
proven to have the ability to predict several work outcomes, specifically, job satisfaction and job 
performance. (Herbert M, 1982). In a follow-up study, Judge et al. (2002) argued the concepts of locus of 
control, neuroticism, self-efficacy and self-esteem measured the same, single Health locus of control is 
how people measure and understand how people relate their health to their behavior, health status and 
how long it may take to recover from a disease. (Jacobs-Lawson, J, et al, 2015). Locus of control can 
influence how people think and react towards their health and health decisions. Each day we are exposed 
to potential diseases that may affect our health. The way we approach that reality has a lot to do with our 
locus of control. Sometimes it is expected to see older adults experience progressive declines in their 
health, for this reason it is believed that their health locus of control will be affected (Jacobs-Lawson, J, et 
al, 2015). There are significant gender differences in locus of control have not been found for adults in the 
U.S. population. However, these authors also note that there may be specific sex-based differences for 
specific categories of items to assess locus of control; for example, they cite evidence that men may have 
a greater internal locus for questions related to academic achievement (Takaki, J; Yano E, 2006). Self-
efficacy plays an important role in one's health because when people feel that they have self-efficacy over 
their health conditions, the effects of their health becomes less of a stressor. This kind of concepts and 
construct can play an important role in adherence to treatment after weight loss surgery  

Methods 

A group of 34 patients with BMI > 36 % from US aged 30 and more were selected in different 
private hospitals from Tijuana through a simple random method. Every patient answered a questionnaire 
that measured sociodemographic aspects and physical and emotional wellbeing.  

Results: Participants in the study were 34 obese patients underwent laparoscopic sleeve 
gastrectomy LSG. Average 40.2 years SD 8.07; 82 % were married, two thirds were women, 80 per cent 
improved your social interaction. Internal locus of control was significant in these patients (CI 95% p < 
0.05). Two thirds were satisfied with all aspects of your life. Excessive body weight loss EBWL at 3rd, 
6th and 13 month was 28%, 46% and 74 % respectively p < 0.002. One third patients underwent 
conversion gastric band to LSG and one patient of this showed gastric leak that was resolved by 
endoscopy and placement of titanium staples. subsequently it made a multivariate analysis with 
variables biologically , psychologically and socially plausible and a model was constructed  

Results 

Participants in the study were 34 obese patients underwent laparoscopic sleeve gastrectomy 
LSG. Average 40.2 years SD 8.07; 82 % were married, two thirds were women, 80 per cent improved 
your social interaction. Internal locus of control was significant in these patients (CI 95% p < 0.05). Two 
thirds were satisfied with all aspects of your life. Excessive body weight loss EBWL at 3rd, 6th and 13 
month was 28%, 46% and 74 % respectively p < 0.002 Fig 2. One third patients underwent conversion 
gastric band to LSG and one patient of this showed gastric leak that was resolved by endoscopy and 
placement of titanium staples. Subsequently it made a multivariate analysis with variables biologically 
and  psychologically  plausibles  a logit model was constructed where significant difference by gender, 
and a better BMI after WLS showed a proteccion factor over internal locus of control  Fig 1. 
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Fig 2. Weight loss after LSG 

 

Conclusions 

Internal locus of control is one psychologist construct useful in obese patient’s evaluation. One 
strong internal locus of control can improve the short and long term bariatric surgeries results and 
promote compliance with treatment, diet and healthy lifestyles.  significant difference by gender was 
found and a better BMI after WLS showed a protection factor over internal locus of control. Longitudinal 
studies are needed to better understand of internal locus of control  in these kind of patients . However , 
this study suggests that it may be decisive in the success of patients after LSG. 
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Abstract 

Background: Laparascopic sleeve gastrectomy (LSG) is a safe surgical approach for weight 
reduction in morbidly obese people, used as definitive surgical approach or step procedure. Also in 
controlled situations serious commplications can occur. Splanchnic vein thrombosis (SVT) is an 
extremely rare complication of LSG, unrecognized carries a high mortality rate. Preoperative accurate risk 
factors detection allows safe early and late postoperative course. 

Case Report: A 37-y-old morbidly obese woman with dilatative cardiomiopathy, arterial 
hypertension, dislipidemia and chronic bronchitis presented to our institution to have a LSG performed. 
Standard preoperative multidisciplinary technic were applied. Good preoperative EWL of 22% reached 
and no compications observed. Standard LSG and early postoperative course were present. Normal early 
postoperative course was present. Three weeks after she was readmitted with  abdominal pain, vomiting, 
nausea, diarrhea and  fever with positive family anamnesis to viral disease. Abdominal X-ray as well as 
utrasonography were both normal and no X-ray nonionic contrast medium leakage was observed. A week 
later she was readmitted with septic condition. Abdominal computed tomography scan diagnosed lienal 
vein thrombosis along its whole  lenght, and partial thrombosis of superior mesenteric vein. 

Conclusion: SVT represents very heterogeneously, reqiures prompt diagnostic procedures and 
eqivalent treatment decisions. Along with high prevalence of obesity and  increasing frequency of LSG, 
prompt diagnosis and management are crucial. Diagnostic procedures for underlying diseases are 
reccommended. 

Key words: obesity, laparascopic sleeve gastrectomy, thrombosis 

Introduction 

Morbid obesity, defined  as a BMI≥ 40 kg/m2 or a BMI≥ 35 kg/m2 in the presence of high-risk 
comorbid conditions [1], most frequently type 2 diabetes, hypertension, cardiovascular disease, 
dyslipidemia, arthritis, nonalcoholic steatohepatitis, gallbladder disease, sleep apnea syndrome, and 
several types of cancer [2]. Metabolic sindrom is the end stage of comorbidities; even if not fully 
expressed some single presentations are present. Different statistcal models calculate risk ratio for 
cardiovascular complications. 

Laparoscopic sleeve gastrectomy (LSG) is rapidly increasing treatment modality in bariatric 
surgery, besides relatively simple surgical technic offers comparable weight loss and resolution of 
comorbidities to omega and Roux-en-Y gastric bypass [3] and has only low risk of malnutition in 
controlled patients.  

Commonly reported complications of LSG  include staple-line leak, respiratory insufficiency, 
pulmonary embolism, hemorrhage, stricture and splenic injury [4]. Splanchnic vein thrombosis  (SVT) is 
an extremely rare consequence of LSG described in two case reports [5]. The paper tends to present a 
unique case of SVT after a SLG in a morbidly obese woman complicated by septic condition. 

Case Report 

A 37-year-old woman with baseline BMI 50,2 kg/m2and preoperative BMI 42,2 kg/m2, 
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comorbidities (arterial hypertension,  chronic obstructive pulmonary disease, dilatative cardiomiopathy, 
dislipedimia, and post cholecystectomy) and Amoxicillin-induced hypersensitivity presented to our 
institution to have a LSG. 

The standard procedure of 45’, insufflation pressure of 14 mmHg, 36F guiding tube the patient 
tolerated well. Subterapeutic dose of 9500 i.e. anti-Xa/1,0 ml was used to prevent thromboembolic 
episodes, day -1, operative and +1, +2, +3 and +4 p.o.. ERAS protocol was implemented. The early 
postoperative course was uncomplicated; intraoperative methilen blue test for staple line leakage was 
negative and also day 1. postoperatively upper abdominal oral liquid nonionic media rentgenogram was 
negative. The patient was discharged home on the 4th postoperative day (POD 4) with structured 
instructions for postoperative food, PPI, polivitamin suplements and physical activity recommendations. 

Three weeks later she was readmitted due to the diffuse and cramp-like abdominal pain, 
vomiting, nausea, diarrhea and fever and positive familly history to acute abdominal viral disease. 
Physical examination revailed afebrile, with distended, soft abdomen, painless to palpation, without 
organomegaly or other masses, with present bowel sounds and troacar incision sites healed per primam. 
Complete blood count revealed increase in CRP as well as in creatinine, urea and aminotransferases 
(AST, ALT).  Abdominal  X-ray and utrasonography (US) were both normal and no X-ray contrast 
medium leakage was observed. The patient was treated  with intravenous  glucosaline infusions, 
analgetics (paracetamol), PPI (omeprazol), and antibiotic (ertapenem) in standard dose 1g/day. In the 
following days she remained asymptomatic, afebrile, with no other complications and was discharged 
home on hospital day 3. 

The patient returned one week later in septic condition. On admission, abdominal computed 
tomography (CT) scan and US revealed lienal vein thrombosis along its whole  lenght, partial thrombosis 
of superior mesenteric vein (SMV), several hypoechoic lesions, suggestive of hepatic abscesses - 
especially the one in the IV b segment (19×16 mm in diameter) - and splenomegaly with small 
hypoechoic lesions, suggestive of  infartcs. Thoracic CT scan was normal, while the echography 
performed with earlier signs of hyperthrophic heart and minimal pleural effusion. The patient was 
immediately heparinised with low molecular weight heparine – Fraxiparine 5700 i.e. anti-Xa/0,6 ml 
s.c./12 hours and further on with Fraxiparine 7600 i.e. anti-Xa/0,8 ml s.c./12 hours. 

Broad spectrum antibiotics imipenem and cilastatin followed with amoxicillin solvo peroral were 
introduced, according to local protocol. Control US revealed patent vena porte in its distal two thirds; on 
contrary, the distal part of  SMV and vena lienalis couldn´t be assessed. 

In the following days, clinical examination as well as laboratory tests improved and the patient 
was discharged home on hospital day 13. 

 
A week later,  she was readmitted again with septic condition.  Urgent abdominal CT scan 

showed small hepatic abscess (6×4 mm in diameter) in IV b segment and several similar hepatic 
hypodense lesions, all of which were smaller than in previously taken CT scan. Vena lienalis was 
thrombosed through its all lenght, in comparison to patent vena portae and SMV.  

 
Picture 1 and 2. CT scan: SVT and liver abscess after LSG. Hepatosplenomegalia ni septic condition of SVT. 
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Picture 3. US. Improvement in splanhnic veins blood flow and reduction in liver abscesses. Splenomegalia. 

US guided percutaneous drainage procedure was performed to treat the largest hepatic abscess.  

 
Picture 4. Guided percutaneous draiange of liver abscess. 

Treatmen protocol included Fraxiparine 9500 i.e. anti-Xa/2×1 ml s.c. /12 hours, antibiotics 
piperacillin (Tazocine 4,5 g/8 hours) and amoxicillin (Amoxiclav 1,2g/8 hours), antiulcer drug (PPI, 
pantoprazol) and transient intravenous  paranteral nutrition with polivalent vitamin formula.  

Day 11 she was  discharded home, but readministred the day after due to the short episode of 
hematemesis, for which 4 units of packed red cells were transfused.  After several presentations to 
antithrombotic ambulant finally, following the recommended schema with Fraxiparine 9500 i.e. anti-Xa/1 
ml s.c. /12 hour, genital and gastrointestinal bleeding stopped. Upper gastrointestinal endoscopy showed 
no traces of blood down to the lower portion of the duodenum, and neither were any potential sources of 
bleeding detected. Due to clinical suspicion of septic emboli, a transthoracic echocardiogram (TEE) was 
performed, but  no evidence for emboli was found. However, upon consultation with the infectologists, 
new antibiotic therapy based on combination of cephalosporine and metronidazole was introduced with 
subsequent gradual decline in inflammatory markers. Also, analgetics, infusion solution of 
Alanylglutamine (Dipeptiven) and vitamin B12, along with multivitamin supplements, were administred. 
Control US showed homogeneous and uniformly enlarged spleen (17 cm in diameter) and complete 
recanalisation in the splanchnic system. The patient was discharged 13 days later in stable condition.  

Excellent late postoperative course was present with 5 month weight loss of 40 kg (over 70 
EWL%), no metabolic complications, good physical performance and improvement of muscular lenght 
and lean body mass detected in TanitaTM measurment sistem of body impendance. 

Discussion 

SVT is an unusual manifestation of venous thromboembolism which involves one or more 
abdominal veins  (portal, splenic, mesenteric and supra-hepatic veins) [6]. According to the literature, it 
may be associated with different underlying disorders, either local (abdominal malignancy, liver cirrhosis, 
pancreatitis, intraabdominal inflammation, surgery), systemic (myeloproliferative neoplasms, oral 
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contraceptives, increased factor VIII level, hyperhomocyteinemia, prothrombin gene mutation, protein C 
deficiency) or idiopathic [7]. 

In patients undergoing bariatric surgery, metabolic syndrome, chronic inflammation, venous 
stasis and intraoperative manipulation of splanchnic vasculature are among suggested causative factors 
for SVT [8]. 

The underlying mechanism for triggering splanchnic vessels thrombosis in laparoscopic surgery  
remains unclear[9-14]. The main factors that might be responsable are: venous stasis, abdominal 
preassure, carbon dioxide and intraoperative hypercapnia. Venous stasis in different long lasting operative 
procedures might be the ground for SVT, expecially in prolonged surgical positions and laparoscopy[15]. 
Insufflating the abdomen with pressures greater than 14 mmHg have been reported to reduce the portal 
blood flow by up to 53% [16, 17], due to direct compressive effect on the inferior vena cava and iliac 
veins [15]. Carbon dioxide insufflation  may also contribute to reduced intraoperative splanchnic blood 
flow [18] by releasing vasopressin [16]. In addition, mesenteric vasoconstriction might be the effect 
hypercapnia related to intraperitoneal carbon dioxide absorption, described in experimental animal 
models [13,19].  Lesser factors, that favour thrombosis by interrupting flow, include the reverse 
Trendelenburg position [20] due to compressive effect of abdominal viscera  on the iliac veins [15].  
Precise surgical technic, duration of surgery and ideal anaesthetic protocol with sugammadex to prompt 
reverseal of neuromuscular block all reduce the risk for SVT and also standard patient surgical position 
and no higher than 14 mmHg intraabdominal preassure.   

Intraoperative surgical manipulation may damage the splanchnic endothelium and lead to local 
thrombus formation that may then propagate throughout the portal venous system. This may be 
particularly true for laparoscopic splenectomy, in which ligation of the splenic vein causes endothelial 
damage in proximity to the portal vein [21], but not in our case. Many other procedures may also lead to 
some manipulation of the splanchnic vasculature, but in our opinion,  intraoperative surgical manipulation 
during sleeve gastrectomy which involves transection of the short gastric veins alone, is less likely to be 
the cause of SVT, despite good surgical technic and no intraoperative bleeding. 

Besides all-above mentioned circumstances metabolic syndrome resulting in a hypercoagulable 
state may also contribute to post-operative venous thrombosis. Obesity promotes thrombosis through a 
variety of mechanisms, including adipocytokines over realalising, depression of the fibrinolytic cascade 
and augmentation of the coagulation cascade, increased inflammation, and endothelial dysfunction [20, 
22].  

SVT occurs with broad spectrum of clinical presentations, ranging from incidental findings in an 
asymptomatic patient to concomitant presence of extensive thrombosis and gastrointestinal bleeding. 
Cinical presentations  of acute SVT are most commonly presented approximately 2 weeks 
postoperatively. Different underlying factors can trigger SVT, among them also infectious diseases. Like 
in our case, patients initially complain of  nonfocal abdominal pain, nausea, vomiting, and low-grade 
fever [23]. Laboratory values are typically within normal limits, yet leukocytosis and mild elevation of 
liver function tests can also be seen [5], the former also noted in our patient.  However, this presentation 
is nonspecific, especially since vague abdominal pain, nausea, and vomiting can also be seen for a few 
weeks in the normal postoperative course of sleeve gastrectomy [5]. Nonetheles, as shown in our case, 
SVT is a potentially life threatening condition, in which an extensive trombosis and subsequent intestinal 
infarction led to  ascites,  gastro-esophageal hemorrhages and septic shock. 

For obese patients,  CT is an excellent means to evaluate gastro-intestinal or nonspecific 
complaints in the postoperative course of surgical procedures [24, 25].  Invasive procedures  are usually  
needn´t, unless there is a high degree of suspicion [26]. In our case,  gastroscopy was performed for 
detection of any potential sources of bleeding and exclusion of the presence of peptic ulcer and 
gastroesophageal varices.  Although ultrasonography is readily available and is expedient, it has the 
lowest specificity for SVT of available imaging techniques [27] and is best used to document restoration 
of venous flow in a patient with known SVT. Magnetic resonance imaging is highly sensitive and specific 
for SVT but is not widely available [28]. In the absence of major contraindications, anticoagulant therapy 
is generally recommended for all patients presenting with acute symptomatic SVT, starting with either 
low-molecular weight or unfractionated heparin and continuing with the vitamin K antagonists in most 
patients [29, 30].  We began to treat SVT with high therapeutic dose of low molecular weight heparin, 
which was subsequently shifted to half a dose because of bleeding and than replaced to warfarin.  Along 
with specific antibiotic therapy, the patient recovered completely. The recommended duration of 
anticoagulation treatment is 6 to 12 months [31], as some studies suggest that the risk of 
thromboembolism following bariatric surgery extends long after discharge from the hospital, and 
prophylaxis should therefore be continued for several weeks into the postoperative period [32]. This 
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aggressive approach, however, which could also theoretically lower the risk of SVT, is not considered 
standard [33]. 

Conclusion 

SVT is an uncommon complication of sleeve gastrectomy in morbidily obese people. Clinical 
presentations are heterogeneous ranging from asymptomatic findings to bowel infarction and sepsis. 
Regarding this potentially life threatening condition, the diagnosis should be prompt. For acute 
symptomatic SVT in patients without major contraindications, prompt anticoagulant therapy in 
therapeutic dose is the current standard. Also, doses of all medications are suggested to be calculated to 
actual BMI/body weight expecially those with fatty tissue wide distribution. However, recommendations 
are derived only from observational studies and further research is needed for fully delineation on the 
acute management of SVT after laparoscopic surgery. 
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Abstract 

Background: Laparoscopic mini gastric by-pass after laparascopic sleeve gastrectomy (LSG) is 
a method of treatment for patients with weight reagain and standard preoperative preparation is needed. 

Case Report: A 35-y-old woman was transfered from other regional hospital for abdominal 
sepsis. CT: free abdominal liquid and free air bubbles, localised. January 2014 laparoscopic conversion 
from sleeve gastrectomy to  mini gastric by pass was performed. 1,5 mounth after mini gastric by pass 
upper endoscopy showed marginal ulcer with bleeding treated with 2 IU of blood and PPI with complete 
remission on repeted upper endoscopy. Good patient progres was obtained.  Improvement in lean body 
mass, BW, BMI 33 kg/m2., EWL (%) and concomitant diseases was obtained. Laparoscopy was 
performed after short preoperative patient preparation for surgery. Diffuse peritonitis with anterior wall 
anastomosis perforation was present. Laparoscopic lavage, microbiology swab, two layers steaching with 
omentoplasty and drainage were performed. Laparoscopy showed right ovarial cyst. Broad spectrum 
antibiotic and 4 days complete parenteral nutrition were prescribed. Day 6 postoperatively laparoscopy 
for ovarial cyst torsion was done. Normal postoperative course was present. 

Conclusion: Prompt surgical intervention is needed in morbidly obese patients with any surgical 
complications and proper diagnostic methods are mandatory. Treatment should include broad spectrum 
antibiotics, terapevtic antitrombotic profilaxis and transistent complete parenteral nutrition to avoid 
metabolic complications.  It is highly advised that urgent revisional surgery is performed by same 
bariatric surgeon in the hospital with proper intensive care unit. 

Key words: laparoscopic mini by-pass, obesity, marginal ulcer, perforation 

Introduction 

Surgical weight loss interventions include volume restrictive an malabsorbtive procedures and 
combination of them to affect satiety, absorption, and insulin sensitivity hormonal or enteric derived 
factors. To achieve and sustain weight loss surgical procedures must be augmented with behavior 
modification. Restrictive procedures are switched to malabsorbtive in inadequate weight loss or surgical 
method releted complications.  

A multidisciplinary bariatric team should provide extensive nutritional support, education in 
physical activity program, psychological deterrents, and lifestyle modification.  

Sleeve gastrectomy is technically easier compared to any by-pass procedure and does not require 
any anastomosis. It is used as a single bariatric procedure or a step to malabsorbtive metabolic surgery 
intervention. Technicaly, division of antrum along the guiding tube of 32-60 French bougie starts 2-6 cm 
proximaly to pylorus to create tubular stomach of 150 ml volume. Complete fundal resection is 
mandatory for efficient weight loss and reduction of long term complications, among them diverticular 
formation, gastritis and weight reagain.  Fundal resection also reduces the total ghrelin load and 
anorexogenic effect. Hormonal changes after sleeve gastrectomy not only restriction to food intake 
increases GLP-1 and PYY levels those promoting less hunger (1, 2). Early postoperatively insulin 
resistance is improved and better glycemic control provided. In recommended circumstances 
approximately 70% EWL is obtained at two years; highly motivated patients with appropriate metabolic 
control reach even better EWL in shorter period. 

MGB includes is performed by  stomach division between the antrum and body on the lesser 
curvature. Pouch formation along the 36 French callibrating bougie through lesser curvature in the 
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cephalad direction to the angle of His is mandatory. Subsequent pouch is then anastomosed to the jejunum 
approximately 150 to 200 cm distaly to the ligament of Treitz. Metabolic effects of MGB are comparable 
to Roux-en-Y by pass and SG. Long-term results represent 50% EWL in 18 mounths in 95% operated 
patients and 71,5 % EWL in five year postoperative period.  Gastrointestinal Quality of Life Index 
(GIQLI) is highly indexed compared preoperatively.  Randomized control trials did indicate that the MGB 
has superior diabetes control than the sleeve gastrectomy and comparable to  Roux-en-Y by pass (2). 
Higher rates of alkaline bile reflux reported  are described and are partialy avoided in proximal jejunal 
plication (4). 

The most common indications for revisional bariatric surgery are: inadequate weight loss and 
weight reagain, metabolic complications, concomitant diseases not resolved, surgical complications and 
unsufficient mechanical and/or anatomical modifications leading to pouch destruction or enlargement.  

Marginal ulcers represent one of the most problematic postoperative complications following 
mini and Roux-en-Y by-pass surgery for morbid obesity. Literature reports the incidence of marginal 
ulcers between 0.6 to 16 %  among these 32% require surgical intervention (5). The incidence   of 
marginal ulcer is reduced in an appropriate bariatric diet, not smokindg and staying away from non-
steroidal anti inflammatory drugs.  

Case Report 

A 35-y-old woman was addmited from other regional hospital for abdominal sepsis presented 
day 2 after nausea and upper abdominal pain. CT: free abdominal liquid and free air bubbles, localised.  

January 2014 laparoscopic conversion from sleeve gastrectomy to  mini gastric by pass was 
performed after standard preoperative multidisciplinary patient preparation. Upper abdominal 
gastrointestinal series presented enlarged gastric remmnant and complete fundus in situ. Upper endoscopy 
confirmed radiographic findings and was negative for Helicobacter pylori testing (urease test).  

 

Picture 1. Enlarged gastric remmnant and complete fundus in situ. 

Standard revisional bariatric surgery was made; mini by pass with stapled gastric transection 8 
cm lower to right Hiss angle and pouch formation along 36 French bougie. Gastro-jejunal anastomosis 
was performed by linear stapling posterior wall and hand made anterior wall using resorbable surgical 
stitch. Intraoperative methilen blue test for staple line leakage was negative and also day 1. 
postoperatively upper abdominal oral liquid nonionic media rentgenogram was negative. Normal 
postoperative course was present and patient discharged day 4 postoperatively with structured instructions 
for postoperative food, PPI, polivitamin suplements and physical activity recommendations. 

1,5 mounth after mini gastric by pass patient had nausea and upper abdominal pain; upper 
endoscopy showed marginal ulcer with bleeding treated with 2 IU of blood and PPI with complete 
remission on repeted upper endoscopy. No important bile reflux was present. Good patient progres was 
obtained.  Improvement in lean body mass, BW, BMI 33 kg/m2., EWL (%) and concomitant diseases 
(arterial hypertension, dislipidemia) was obtained.  

 
Prompt treatment decision was performed after patient deterioration. Laparoscopy was 

performed after short preoperative patient preparation. Intraoperatively diffuse peritonitis with anterior 
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wall anastomosis perforation was present. Local air bubbles accumulation, fibrin deposition and descrete  
bleeding was observed. 

 

Picture 2. Marginal ulcer perforation, mini by-pass, localisation. 

Laparoscopic lavage, microbiology swab, two layers steaching with omentoplasty and drainage 
were performed. Laparoscopy showed right ovarial cyst. Broad spectrum antibiotic and 4 days complete 
parenteral nutrition were prescribed. Day 4 postoperatively  upper abdominal oral liquid nonionic media 
rentgenogram was negative for leakage.  

 
Picture 3. Upper abdominal oral liquid nonionic media rentgenogram: negative for leakage, day 4 
postoperatively, revisional surgery for marginal ulcer perforation. 

Progressive oral formula was implemented.  Day 6 postoperatively laparoscopy for ovarial cyst 
torsion was done and after day 6 normal postoperative course was present and patient discharged day 9 
postoperatively. 

Discussion 

Revisoinal bariatric surgery is performed on patients in case of acute abdominal pathology after 
previous bariatric surgery procedures either have complications from such surgery or have not 
successfully achieved significant weight loss results from the initial surgery. Revisional bariatric surgery 
procedures are recommended to be performed laparoscopically, though open surgery may be required if 
prior bariatric surgery has been done in open surgery, resulted in extensive scarring or in cases with no 
previous experience of bariatric cases. As reported by Lim and coauthors (7) it is highly recommended to 
be performed with the same bariatric surgeon. According to Himpens and al. (8) and Madan et al. (13) it 
has traditionally been associated with higher complication rates, and there appears to be no standardized 
surgical approach to revisional surgery.  
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Marginal ulcer perforations represent one of the most problematic postoperative complications 
following by pass bariatric surgery procedures, nor mini (omega) and Roux-en-Y gastric bypass (RYGB). 
The basic pathologic mechanism leding the development of mucosal erosion at the gastrojejunal 
anastomosis enhance to marginal ulcer remains not complitely clear. It is typically present on the jejunal 
side, most often after gastric bypass procedures where the gastric remnant or distal stomach is stapled but 
not divided. The documented incidence of marginal ulcers is quite variable, ranging from 0.6 to 16 
percent (9, 10), of them all clinically simptomatic. Csendes et al. (11) reported the incidence 28 percent 
asymptomatic marginal ulcers found in routine postoperative endoscopy followed Roux-en-Y by pass for 
morbid obesity. Asimptomatic marginal ulcers are treated medically based on symptoms. The prospective 
nature of marginal ulcers revealed an interesting distribution of incidence over time: a high incidence of 
marginal ulcer at one month after surgery, and a low incidence at 1 or 2 years after gastric bypass surgery. 
Documented by Patel et al. (12) five percent of patients developed marginal ulcers, and approximately 
one-third of those patients required revisional surgery, in 72 percent of patients gastro-gastric fistula was 
identified. 

Among triggering factors have been identified to play a role in developement marginal ulcer 
formation are smoking, the use of nonsteroidal anti-inflammatory agents (NSAIDS), large gastric pouch 
and breakdown of staple line and the use of permanent non- absorbable sutures. Other factors, such as 
alcohol use, steroids, Helicobacter pylori, nonadherence, and chronic anticoagulation, can lead to 
postoperative marginal ulceration. The exact link between H. pylori and the development of marginal 
ulcers is unclear; however, researchers have identified this bacteria to be a risk factor. Most probable 
mechanism leading to marginal ulcer formation involves is high acid production or another agent that 
erodes the integrity of the mucosal barrier. NSAIDS lead to mucosal damage, smoking causes mucosal 
ischemia, and foreign bodies (suture or staples) can lead to mucosal breakdown and ulceration. A high 
acid milieu can arise from a dilated gastric reservoir or, in the setting of a gastro-gastric fistula, the acid 
produced in the gastric remnant can reflux into the gastric pouch via the fistula and break down the 
mucosal integrity. The jejunum just distal to the gastrojejunal anastomosis is bathed in this acid and, 
given that it does not have the acid buffering capability of the duodenum, it becomes vulnerable to ulcer 
formation. 

Diagnostic laparoscopy is recommended in  hemodynamicalyy stable clinical conditions also 
after first  24 hours of diagnosis and no septical conditions. Literature recommend oversewing the 
perforation with a jejunal and omental patch (14) and other advocate  primary closure with absorbable 
suture, reinforcement with a gastrosplenic ligament patch and fibrin sealant, and closed-suction drain 
placement (15). In failed described methods the complete reconstruction of the gastrojejunostomy is 
indicated (15) and if an excess parietal cell mass is the possibe source of the ulcer a truncal vagotomy 
might be the possible treatment option. 

Conclusion  

Prompt surgical intervention is needed in morbidly obese patients with any surgical 
complications and proper diagnostic methods are mandatory. Treatment should include broad spectrum 
antibiotics, terapevtic antitrombotic profilaxis and transistent complete parenteral nutrition to avoid 
metabolic complications.  It is highly advised that urgent revisional surgery is performed by same 
bariatric surgeon in the hospital with proper intensive care unit.  Selected surgical treatment modality 
should be used in clean intraoperative situations. Underlying cousative factors connected to marginal 
ulcer pathology be should be removed and high patient adherence to reccommandations insisted to reduce 
the incidence of complications. 
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Lesti Gastric Bypass Performed On A Sleeve 
Gastrectomy Failure 

Porta A., Musolino C., Aiolfi A., Zappa M.A. 

U.O. di Chirurgia Generale e d’Urgenza; Ospedale Fatebenefratelli Sacrafamiglia Erba. 

Abstract 

Primary bariatric surgery is firmly established as the first-line treatment for morbid obesity. 
Despite proven and well-described benefits, failure of primary surgical treatment occurs in a variable 
range of cases (5-56%) with surgery-related complication and weight re-gain. Controversy on revisional 
and re-do bariatric surgery exist nowadays with discordant results in current literature. We report the case 
of a Lesti gastric bypass after primary sleeve gastrectomy for morbid obesity.  

Introduction 

Obesity is a well-known determinant for increased mortality and morbidity in Western countries. 
After failure of lifestyle, pharmacological, and dietary regimen surgical management remains the only 
proven treatment for weight loss. Laparoscopic sleeve gastrectomy (LSG) has gained popularity as a 
stand-alone procedure with good short-term results and excellent weight loss. However, in the long-term 
follow up, weight regain and other surgery-related complications have been reported with an increased 
demand for revisional and re-do surgery. Evidence-based guidelines for indication and choice of 
revisional surgery procedure do not currently exist. We describe the surgical technique for the revisional 
surgery after sleeve gastrectomy.  

Materials and methods 

A total of 20 patients undergoing revisional surgeries after sleeve gastrectomy have been 
collected  during the study period.  

Technical procedure 

Under general anesthesia the patient is positioned in supine anti-Trendelemburg position with 
abducted legs. The first surgeon stay within patients legs, the second surgeon on the right and the third on 
the left of the patient. Pneumoperitoneum is established by a left subcostal Verres needle with a pressure 
of 14mmHg. Five trocars are placed: the optical is placed at the abdominal midline approximately 5-6 
finger breadths from the xiphoid process, the 5 mm second trocar below the xiphoid process, the third and 
the fourth (both 12 mm) on the midclavicular line on the right and left respectively, the fifth (5 mm) is 
placed on the right lateral subcostal space.  

The procedure start with the creation of a partial fundectomy on the previous sleeve using a 
linear blue cartridge 60mm stapler. A Goretex® mesh calibrated on 36Fr orogastric bougie is positioned 7 
cm below the cardias around the gastric tube and fixed with an unabsorbable stitch. Treitz’s ligament is 
identificated and the jejunum is measured to create the bypass at the distance of 50 cm. The enteroenteric 
anastomosis is created according to the dual-loop technique 150 cm from the first anastomosis. Gastric 
anastomosis is created with a 45mm linear stapler and the entero-enteric anastomosis with a 30 mm linear 
stapler. Resection of the ileum is performed with a vascular linear stapler 60 mm. A nasogastric tube is 
placed under vision, a dye blue methylene test is performed. A perianastomotic drainage is placed. The 
fascial defect of the right flank port site is closed with 3/0 Vicryl ® suture.  
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FIG 1: Previous sleeve gastrectomy                                  FIG 2: Calibration of the gastric pouch 

     
FIG 3: A new sleeve gastrectomy                              FIG 4: Goretex® mesh positioning 

 
FIG 5: Lesti gastric By-pass 

Results 

All patients were successfully managed with this technique. Mean operative time was 110 
minutes (range 95-126 min). On the first postoperative day a dye blue methylene test was performed, if 
negative the nasogastric tube was removed and the liquid diet prescribed. If well tolerated, on the second 
day a semiliquid diet was allowed. The abdominal drainage was removed on the fourth postoperative day 
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and the patient discharged home. No complications in the study group were noted. Intraoperative blood 
loos was negligible. Mean hospital stay was 4 days (range 4-7).  

Conclusion 

Revisional surgery can be considered as an effective treatment for unsuccessful weight loss and 
complication of primary operation. Lesti gastric bypass after sleeve gastrectomy is a safe and effective 
technique that can be successfully performed via laparoscopy.   
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