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INTRODUCTION 

Morbid obesity is a rapidly growing health problem all 

over the world. It threatens the life of different peoples 

and different age groups.1 Bariatric surgery today is 

considered as the most effective way of management for 

persistent weight loss and for relieving the associated 

comorbidities and to improve the quality of life.2 

However, surgeons still have debates regarding the ideal 

weight loss procedure. Laparoscopic sleeve gastrectomy 

(LSG), which is one of the most popular bariatric 

surgery worldwide, has 2 serious complications leakage 

and bleeding from staple line with variable incidence 

ranging from 1.2 and 3.6 % respectively and can lead to 

serious outcome.3,4 In an attempt to reduce these serious 

complications, another gastric restrictive technique 

came into view, notably, gastric plication that was first 

used as weight reducing procedure through an open 

approach.5 Talebpour and Amoli were the first to 

perform the procedure through laparoscopy.6 A 
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modification was introduced in some series to augment 

weight loss by using gastric plication and adjustable 

gastric band.7,8 

The idea of laparoscopic greater curvature plication 

(LGCP) is apparently similar to that of LSG, in 

formation small gastric tube by elimination of the 

greater curvature without gastrectomy.9 Recently, the 

original LGCP technique was modified by Rodriguez et 

al and a new standardized procedure was registered as the 

Stomach Sparing Gastric Sleeve (SSGS).10 They stated 

that SSGS reduces the capacity of the stomach by 

double in-folding of the greater curvature without the 

need for resection or stapling, hence decreasing the 

incidence of complications. However, more studies are 

required to fully evaluate the long-term efficacy of this 

procedure. There are few studies comparing it with 

LSG.11,12 

The aim of this study is to evaluate the impact of 

laparoscopic stomach sparing gastric sleeve as a low 

cost restrictive procedure regarding the excess body 

weight loss and the postoperative complications in 

morbid obese patients. 

METHODS 

28 patients suffering from morbid obesity were the 

target of this study in October 6 university hospital in 

the period from 2013 to 2015. All patients were bulk 

eaters and having body mass index (BMI) less than 50 

kg/m2 and with or without co-morbid diseases.  

We excluded patients with BMI more than 50 kg/m2, 

those having previous bariatric or upper abdominal 

surgeries, those who were unfit for anesthesia and those 

having associated stomach pathology as peptic ulcer 

evidenced by preoperative upper endoscopy.  

The selected patients were prepared for laparoscopic 

greater curvature plication (stomach sparing gastric 

sleeve). The procedure was explained for the patients 

and written consents were taken. All patients were 

investigated preoperatively by lipid profile, upper 

endoscopy, abdominal ultra-sonography, ECG and other 

routine laboratory investigations. Prophylactic low 

molecular weight heparin was started on the day before 

surgery.  

All patients were operated upon in October 6 University 

Hospital under general endotracheal anaesthesia by the 

same surgery team. The patients were placed in an anti-

Trendelenburg’s position and main surgeon between the 

legs and an assistant on each side of the table 

Trocars placement were the same in all cases. After 

creation of the Pneumo-peritoneum 14 mmHg, Trocars 

placement were as follows: a 10 mm trocar put above and 

slightly to the right of the umbilicus for the 30º 

laparoscope; and a 10 mm trocar introduced in the upper 

left quadrant for the needle used for suturing, and for the 

surgeon’s right hand. Another 5 mm trocar into the upper 

right quadrant below the 10 mm trocar at the axillary line 

for the assistant; a 5 mm trocar used below the xiphoid 

process for liver retraction; and a 5 mm trocar introduced 

into the upper left quadrant for the surgeon’s left hand. 

Mobilization of the greater curvature was performed 

using a Harmonic scalpel was used to mobilize the 

greater curvature by sealing the vessels, at first distal to 

the pylorus and then proximal to the angle of His (Figure 

1).  

 

Figure 1: Devascularization of the greater curvature. 

We used bougie of a diameter of 32 F. We performed 

double invaginations of the greater curvature using non-

absorbable 2-0 polypropylene sutures of Ethicon. The 

greater curvature plication was started by applying the 

first row of sero-muscular interrupted stitches started 1cm 

below the angle of His and stopped at 3-4 cm before the 

pylorus (Figure 2) followed by 2nd plication with 

continuous layer of sutures (Figure 3).  

 

Figure 2: First interrupted layer of plication. 

We kept the maximal distance between stitches to be not 

more than 1 cm. The double in-folding resulted in a 

stomach similar to a sleeve (Figure 4). Dexamethasone 
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injections were administered during the procedure and on 

the first postoperative day to reduce vomiting because of 

gastric wall edema.  

 

Figure 3: The second continuous layer of plication. 

 

Figure 4: Stomach plication is completed. 

Methylene blue leak test was performed in all cases. 

Intra-peritoneal drains were left in all cases. Oral fluids 

started on 2nd postoperative day in most of the cases. 

Liquid diets were initiated at first and when tolerated soft 

diets were followed for 2 weeks, and lastly solid food 

after 4 weeks supplemented with iron and multi-vitamins. 

Regular follow up intervals were every 3 months for 1.8 

year and then yearly. Follow up parameters included 

initial and subsequent weight (kg), body mass index 

(Kg/m²), excess weight loss (% EWL) and postoperative 

complications, all were recorded. Frequencies and mean 

values with standard deviations were used to describe the 

data and results. 

RESULTS 

28 patients (17 females and 11 males) with a median age 

34±7.4 were the target of this study. The patients’ 

demographic data were listed in Table 1. The 

preoperative mean Total Body Weight (TBW) of 

118.7±15.5 kg and a mean BMI was 38±6.5 kg/m2.  

Table 1: Patients’ demographic data. 

Patient’s characteristic  

Age (years) 34±7.4 

Sex (n %)  

Males 11 (39%) 

Females 17 (61%) 

Mean BMI (Kg/m2)         38±6.5 

Mean TBW (Kg) 118.7±12.5 

The existent co-morbidities were as follow; 4 patients had 

hypertension, 3 patients had type II diabetes mellitus, and 

6 patients had joint pain (Table 2).  

Table 2: Preoperative co-morbidities. 

Morbidity  Number (28) % 

Hypertension 4 14 

Type II diabetes 3 10.7 

Knee Joint pain 6 21.4 

The mean operative time was 103±11 min (range 85-122 

min). We did not encounter any mortality or major 

intraoperative complications and all cases were 

completed laparoscopically. Postoperatively, the early 

distressing complications were nausea in 9 patients (32%) 

and vomiting in 6 patients (21.4%) and sialorrhea in 3 

patients (10.7%) (Table 3), and they were attributed to 

edema of the gastric fold that responded well to 

dexamethasone therapy and relieved within 5 to 7 days. 

Table 3: Postoperative complications. 

 
Early 

complications 

Late  

complications 

Type  Nausea Vomiting Sialorrhea  
Reflux 

esophagitis 

No. (28) 9 6 3 2 

% 32 21.4 10.7 7 

All patients have started oral feeding on average 2nd 

postoperative day. The mean hospital stay was 3.3±1.6 

days (3-5 days). The BMIL (body mass index loss) and % 

EWL (Excess Weight Loss) were recorded for all patients 

after 1, 3, 6, 12 and 18 months postoperatively (Table 4 

and figure 5).  

Table 4: Outcome of BMIL and % EWL during the 

follow up periods. 

 
After 1 

month 

After 3 

months 

After 6 

months 

After 12 

months 

After 18 

months 

BMIL 

(kg/m2) 
4.3  6.1  7.8  9.1  10.3  

% EWL 32.2  48.9  53.3 66.7 70.2 
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BMIL was 4.3 kg/m2 after one month, 6.1 kg/m2 at 3 

months, 7.8 kg/m2 at 6 months, 9.1 kg/m2 at 12 months 

and 10.3 kg/m2 at 18 months. % EWL at the same time 

was reported as 32.2% at 1 month, 48.9 % at 3 months, 

and 53.3% at 6 months and 66.7% at 12 months and 

70.2% at 18 months. Inadequate weight loss (% EWL 

less than 50%) was detected in 6 patients (21.4%). Of the 

later, 3 patients (10.7%) with % EWL less than 30% 

considered failed cases (Table 5). The mean TBW after 

18 months was 85.3±9 Kg. 

Table 5: Patient satisfaction as regards total body 

weight loss (TBWL). 

 
Satisfactory 

TBWL 

Inadequate 

TBWL 

Failure 

TBWL 

N = 28 19 3  3 

% 67.8 10.7 10.7 

No malnutrition was detected in patients during the 

follow up period. The improvement of the pre-existent 

co-morbidities was noticed in 7 patients (53.8%) (1 

diabetic, 3 with hypertension and 3 with joint pain) 

(Table 6).  

Table 6: Effects of LGCP on the preoperative existing 

co-morbidities. 

 
Type II 

diabetes (n = 3) 

Hypertension 

(n = 4) 

Knee Joint 

pains (n = 6) 

N (%) 1 (33.3) 3 (75) 3 (50) 

We recorded 2 cases (7%) suffering from symptoms of 

reflux esophagitis responded adequately to conservative 

medical treatment in the form of proton pump inhibitors. 

DISCUSSION 

Recently, restrictive bariatric surgery has gained 

popularity, in particular sleeve gastrectomy that can 

produce excellent weight loss. However, serious 

complications are attributed to sleeve gastrectomy due to 

its long staple line with increased incidence of bleeding 

and leakage.13 Gastric leak constitutes a major 

complication, which is difficult to treat. It significantly 

prolongs hospital stay and may be a cause of mortality.14 

In addition, the irreversible nature of the sleeve 

gastrectomy might be less attractive to many patients.13 

Hence, the thinking about stomach sparing gastric sleeve 

technique was developed in an attempt to obtain the same 

results as LSG, in terms of excess weight loss, and having 

lower complication rate than LSG.9 

Talebpour and Amoli were the first to describe 

laparoscopic gastric plication on a large series of patient 

with outcome similar to that of sleeve gastrectomy.6  

A systemic review done by Abdelbaki et al on many 

articles concerned with LGCP. He reported % EWL in all 

studies was around 50% in 6 months, ranging from 40 to 

60%.13 Another study had demonstrated the impact of 

preoperative BMI on the % EWL following LGCP. 

Patients having a preoperative BMI <40 kg/m2 had 

significantly greater % BMIL at 6 months those with a 

preoperative BMI of >40 kg/m2. This significant 

difference was no longer present at 9 months follow up.11 

Skrekas et al, have reported different EWL in patients 

with BMI >45 kg/m2 or <45 kg/m2.15 % EWL was 

significantly higher in the patients with BMI <45, and 

inadequate weight loss was doubled in patients with BMI 

>45 kg/m2. In a recent important study done by 

Rodriguez et al, on 624 cases with morbid obesity, with a 

median follow up of 3 years, the % EWL was 

56.36±21.83 during the first year and a maintenance of 

49.37±30.82 by the third year of follow-up (p = 

<0.0005).16 In addition, patients having BMI of 20-30 

Kg/m² had EWL of 60.46% during the first 6 months 

after surgery and EWL of 74.84% in the first year and a 

maintained EWL after 3 years of 60.45%. They 

concluded that, SSGS has a weight loss comparable to 

other restrictive procedures, with excellent mid-term 

excess weight loss in the 20-30 Kg/m² BMI category. 

In our study, BMIL was 4.3 kg/m2 after one month, 6.1 

kg/m2 at 3 months, 7.8 kg/m2 at 6 months, 9.1 kg/m2 at 12 

months and 10.3 kg/m2 at 15 months. The % EWL at the 

same time was reported as 32.2% at 1 month, 48.9 % at 3 

months, and 53.3% at 6 months and 66.7% at 12 months 

and 70.2% at 15 months. In the present study those who 

have % EWL less than 50% was 6 patients and 

considered to be of inadequate weight loss. Of the later, 3 

cases (10.7%) have considered failure; in them the % 

EWL was less than 30%. The inadequate weight loss and 

failed patients could be explained by increased stomach 

capacity after 6 to 9 months postoperatively detected by 

upper gastro-intestinal endoscopy or dye study and 

partially due to insufficient lowering of Ghrelin hormone 

in those patients. Another explanation of failure to lose 

weight sufficiently was due to insufficient lowering of 

Ghrelin hormone release from the gastric fundus.17 The 

hospital stay in the present study was 3.3±1.6 days (3-5 

days) and patients started oral feeding on 2nd day. 

The most common complications following greater 

curvature plication, were nausea, vomiting and sialorrhea, 

and the incidence of these complications was higher than 

in the LSG and were partially related to edema and 

irritation of the gastric fold.9 Another study demonstrated 

more serious complications following gastric plication as 

minor leaks and suture line bleeding.15 These 

complications presented at a rate of 4.4%. The bleeding 

was managed conservatively by endoscopic haemostasis 

in 0.6% and micro-leaks managed conservatively in 

0.4%. In 1.5%, leaks were due to suture line disruption 

and herniation in 0.7%, and gastric fistula in 0.1%. 

Gastric obstruction detected in 3% that required 

reoperation, and was mostly due to fold prolapse, fold 

edema, adhesions, or accumulation of fluid within the 

gastric fold.18 In the present study the patients got minor 
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complications in the form of nausea, vomiting and 

sialorrhea in the early postoperative period in 18 patients 

(64%). Reflux esophagitis was detected in 2 patients 

(7%) and managed conservatively. We did not encounter 

any case of gastric prolapse or obstruction in our patients. 

Revision of the surgery will be considered for the failed 

cases (3 cases) in the present study. 

The revision or re-do in other series was resorted to those 

who developed complications as gastric prolapse, major 

leak, gastric obstruction or marked gastric dilation with 

disruption of the sutures.19 Different studies had shown 

marked improvement in the preoperative co-morbidities 

following stomach plication technique.9,17 In the present 

study improvement in co-morbidities was evident in 7 

patients of 13 patients (53.8%). The improvement was 

more in those complaining of hypertension (3/4) and 

those who have joint pains (3/6) and lastly those having 

type II diabetes (1/3). The most important advantage 

made SSGS an interesting and promising procedure for 

morbid obesity as it does not involve any gastric 

resection, nor does it leave a staple line behind, and hence 

reducing the risks of staple line-related complications. 

Another major advantage is the reversibility of the 

procedure in a simple way through either replication or 

revision to another bariatric procedure.20,21 Another 

advantage for SSGS is the definite lower cost when 

compared by other bariatric procedures as LSG that 

requires expensive staplers. SSGS became attractive for 

many obese patients who cannot afford for other 

expensive bariatric procedures. 

CONCLUSION 

Stomach sparing gastric sleeve is a promising restrictive 

bariatric operation and the current data pointed that it is 

safe and effective weight losing procedure on the short 

term. It has low a complication rate and being reversible 

and of low cost encourages many morbid obese patients 

to choose it and many surgeons to handle it.  

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Prentice AM. The emerging epidemic of obesity in 

developing countries. Int J Epidemiol. 

2006;35(1):93-9. 

2. Buchwald H, Avidor Y, Braunwald E, Jansen MD, 

Pories W, Fahrbach K, et al. Bariatric surgery: a 

systematic review and meta-analysis. JAMA. 

2004;292(14):1724-37. 

3. Casella G, Soricelli E, Rizzello M, Trentino P, 

Fiocca F, Fantini A, et al. Nonsurgical treatment of 

staple line leaks after laparoscopic sleeve 

gastrectomy. Obesity Surg. 2009;19:821-6. 

4. Buchwald H, Oien DM. Metabolic/bariatric surgery 

worldwide. Obesity Surg. 2013;23:427-36. 

5. Tretbar LL, Taylor TL, Sifers EC. Weight 

reduction. Gastric plication for morbid obesity. J 

Kans Med Soc. 1976;77(11):488-90. 

6. Talebpour M, Amoli BS. Laparoscopic total gastric 

vertical plication in morbid obesity. Journal 

Laparoendosc Advanced Surg Tech. 

2007;17(6):793-8. 

7. Huang CK, Asim S, Lo CH. Augmenting weight 

loss after laparoscopic adjustable gastric banding by 

laparoscopic gastric plication. Surg Obesity Related 

Dis. 2011;7(2):235-6. 

8. Huang CK, Lo CH, Shabbir A, Tai C-M. Novel 

bariatric technology: laparoscopic adjustable gastric 

banded plication: technique and preliminary results. 

Surg Obesity Related Dise. 2012;8(1):41-5. 

9. Grubnik VV, Ospanov OB, Namaeva KA, 

Medvedev OV, Kresyun MS. Randomized 

controlled trial comparing laparoscopic greater 

curvature plication versus laparoscopic sleeve 

gastrectomy. Surg Endoscopy. 2016;30:2186-91. 

10. Rodríguez G, Martínez A, Viramontes-So M, 

Sanmiguel L, Jiménez JA, Limon J, et al. A new 

bariatric procedure: the stomach sparing gastric 

sleeve. Surg Tech Int. 2015;27:116-22. 

11. Fried M, Doleralova K, Buchwald IN, McGlennon 

TW, Sramkova P, Ribaric G: Laparoscopic greater 

curvature plication (LGCP) for treatment of morbid 

obesity in a series of 244 patients. Obesity Surg. 

2012;22:1298-130. 

12. Brethauer SA, Harris IL, Kroh M, Shauer PR. 

Laparoscopic gastric plication for treatment of 

severe obesity. Surg Obesity Related Dis. 

2011;7:15-22. 

13. Abdelbaki TN, Huang C, Ramos A, Neto MG, 

Talebpour M, Saber AA. Gastric plication for 

morbid obesity: a systematic review. Obesity Surg. 

2012;22:1633-9. 

14. Shi X, Karmali S, Sharma AM, Birch DW. A 

review of laparoscopic sleeve gastrectomy for 

morbid obesity. Obesity Surg. 2011;20:1171-7. 

15. Skrekas G, Antiochos K, Stafyla VK. Laparoscopic 

gastric greater curvature plication: results and 

complications in a series of 135 patients. Obesity 

Surg. 2011;21:1657-63. 

16. Rodríguez G, Martínez A, Viramontes-So M, 

Sanmiguel L, Jiménez JA, Limon J, et al. A New 

bariatric procedure: the stomach sparing gastric 

sleeve. Surg Technol Int. 2015;27:116-22. 

17. Shen D, Ye H, Wang Y, Ji Y, Zhan X, Zhu J, et al. 

Comparison of short-term outcomes between 

laparoscopic greater curvature plication and 

laparoscopic sleeve gastrectomy. Surg Endoscopy. 

2013;27:2768-74. 

18. Kourkoulos M, Giorgakis E, Kokkinos C, 

Mavromatis T, Griniatsos J, Nikiteas N, et al. 

Laparoscopic gastric plication for the treatment of 

morbid obesity: a review. Minimally Invasive Surg. 

2012;2012. 



Abdallah AM et al. Int Surg J. 2018 Jun;5(6):2005-2010 

                                                                                              
                                                                                                          International Surgery Journal | June 2018 | Vol 5 | Issue 6    Page 2010 

19. Albanese A, Prevedello L, Verdi D, Nitti D, Vettor 

R. Laparoscopic gastric plication: an emerging 

bariatric procedure with high surgical revision rate. 

Bariatric Surg Pract Patient Care. 2015;10(3):93-8.  

20. Tsang A, Jain V. Pitfalls of bariatric tourism: a 

complication of gastric plication. Surg Obesity 

Related Dis.. 2011;27:231. 

21. Gebelli JP, de Gordejuela AG, Badía AC, Medayo 

LS, Morton AV, Noguera CM. Laparoscopic 

Gastric Plication: a new surgery for the treatment of 

morbid obesity. Cirugía Española. 2011;89(6):356-

61. 

 

 

 

 

 

 

 

Cite this article as: Abdallah AM, El Nemr ME. 
Laparoscopic greater curvature plication as a stomach 

sparing gastric sleeve: is it a worthy weight losing 

procedure for morbid obesity?. Int Surg J 

2018;5:2005-10. 


