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Abstract 

Introduction Nissen-sleeve gastrectomy (NSG) has been proposed as a modification 

combining SG with an anti-reflux component. However, its impact on weight-loss outcomes 

remains controversial. Comparative data between SG and NSG remain limited. 

Aim The aim of the study was to compare weight loss after NSG and SG at a minimum of 

12 months following surgery. 

Materials and methods This retrospective matched cohort study included patients who 

underwent NSG at a high-volume bariatric center between 2023 and 2025. NSG patients were 

matched in a 1:2 ratio with patients undergoing standard SG using propensity score matching 

based on age, preoperative body mass index (BMI), and date of surgery. Weight-loss 

outcomes, including percentage of total weight loss (%TWL) and percentage of excess weight 

loss (%EWL), were assessed at a minimum follow-up of 12 months. Subgroup analyses were 

performed according to follow-up duration (<20 vs ≥20 months). 

Results 25 patients undergoing NSG were matched with 50 SG patients. All patients 

were female. At a median follow-up of approximately 20 months, SG was associated with 

significantly higher %TWL and %EWL compared with NSG (32.2% vs 29.3%; P = 0.012 and 

87.3% vs 78.5%; P = 0.017, respectively). After stratification by follow-up duration, 

significant differences were observed only in patients with follow-up <20 months, whereas 

weight-loss outcomes were comparable between procedures in patients followed for ≥20 

months. Operative time was significantly longer for NSG, while length of hospital stay was 

similar. One Clavien–Dindo III complication occurred in the NSG group. 

Conclusions SG was associated with greater early weight loss compared with NSG. 

However, these differences diminished with longer follow-up.  
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Introduction Obesity is a chronic, multifactorial disease that significantly increases the risk 

of cardiovascular disease, type 2 diabetes mellitus, and other obesity-related diseases [1]. 

Metabolic bariatric surgery (MBS) remains the most effective long-term treatment for obesity, 

resulting in substantial weight loss [2]. Among the available procedures, sleeve gastrectomy 

(SG) has become one of the most commonly performed bariatric operations worldwide [3]. 

Despite its effectiveness for weight reduction, standard SG is associated with the development 

or exacerbation of gastroesophageal reflux disease (GERD) [3,4]. To address this concern, 

surgical modifications have been developed that combine SG with an anti-reflux component, 

such as Nissen fundoplication, resulting in a procedure broadly referred to as Nissen-sleeve 

gastrectomy (NSG). 

However, the impact of the anti-reflux component on weight-loss outcomes remains 

controversial. While some studies report that NSG achieves weight-loss outcomes comparable 

to standard SG in terms of weight loss, other studies suggest a trend toward slightly lower 

absolute weight loss in patients undergoing NSG [5,6]. 

Despite the growing interest in NSG, there is currently a limited amount of research directly 

comparing weight-loss outcomes between standard SG and NSG. This gap in literature 

underscores the need for comparative studies to clarify whether adding a fundoplication 

affects the effectiveness of weight loss.  

Aim The aim of the study was to compare weight loss after NSG and SG at a minimum of 

12 months following surgery. The secondary aim was to assess whether the duration of 

postoperative follow-up influenced weight loss outcomes. 



 

Materials and methods 

Study design This was a retrospective cohort study including patients who underwent NSG 

at a high-volume bariatric center in Poland between 2023 and 2025. These patients were 

matched in a 1:2 ratio with patients who underwent standard SG during the same period. 

Inclusion criteria were eligibility for MBS and availability of data [7]. Exclusion criteria 

included unwillingness to participate in the study and lack of follow-up data. 

Patients were qualified for NSG if they presented with typical GERD symptoms before 

surgery and demonstrated objective endoscopic findings, defined as the presence of hiatal 

hernia and/or esophagitis of at least Los Angeles grade B. Patients without GERD symptoms 

and without pathological findings on gastroscopy were qualified for SG. 

The database comprised baseline patient characteristics, including sex, age, preoperative body 

mass index (BMI), and date of surgery. Postoperative outcomes included current BMI, 

percentage of total weight loss (%TWL), and percentage of excess weight loss (%EWL). 

%TWL was calculated as (initial weight – current weight) / initial weight × 100, while %EWL 

was calculated as (initial weight – current weight) / (initial weight – ideal weight) × 100 [8]. 

Ideal body weight was calculated assuming a BMI of 25 kg/m². Due to the primary aim of the 

study and the qualification criteria for the respective surgical procedures, postoperative 

GERD evaluation was not analyzed in detail or directly compared between the groups. 

Patients were matched using propensity score matching in a 1:2 ratio with nearest-neighbor 

matching without replacement, based on age, preoperative BMI, and date of surgery (±2 

months). 

Surgical technique All patients underwent NSG according to the technique described by 

Nocca et al [9]. After dissection of the esophageal hiatus, the esophagus was mobilized from 

the mediastinum to obtain about 4–5 cm of intra-abdominal length. The hiatus was closed 



with combined anterior and posterior cruroplasty using a continuous barbed suture over a 36-

F nasogastric tube. The gastric fundus was fully mobilized and a 360 ° fundoplication was 

created around the distal esophagus using three interrupted sutures. Sleeve gastrectomy was 

then performed over a 36-F bougie. The last two staple firings were placed approximately 1 

cm from the wrap to preserve blood supply. No mesh was used, and the wrap and esophagus 

were not fixed to the diaphragm or crura. 

Statistical analysis A descriptive statistical analysis was conducted. All data were analyzed 

using Statistica software 13.PL (StatSoft Inc.). Propensity score matching was performed 

using a logistic regression model including age, preoperative body mass index, and date of 

surgery. Patients were matched in a 1:2 ratio using nearest-neighbor matching without 

replacement. Covariate balance was assessed using standardized mean differences. A 

standardized mean difference <0.1 was considered indicative of good covariate balance. The 

mean value of the matched SG controls was calculated to generate a single comparator for 

each NSG patient, enabling paired non-parametric comparisons between groups. Continuous 

values were presented as the median with interquartile range (IQR). Continuous outcomes 

were compared using the two-sided Wilcoxon signed-rank test.  

Ethics The data were completely anonymized. The study was conducted in accordance with 

the ethical standards of the 1964 Declaration of Helsinki and its subsequent amendments. The 

study was approved by the Bioethics Committee of the University of Warmia and Mazury in 

Olsztyn (26/2025). 

Results Of the 36 patients who underwent NSG and met the inclusion criteria, 1 could not be 

matched, 5 were lost to follow-up, and 4 were excluded due to pregnancy. During the same 

period, 584 patients underwent SG and constituted the pool of potential controls for matching. 

After propensity score matching, satisfactory covariate balance was achieved, as reflected by 

standardized mean differences (Table 1).  



25 patients who underwent NSG were matched with 50 patients who underwent SG. Each 

NSG patient was matched to two SG patients. For analysis, the mean value of the 2 matched 

controls was used, resulting in 25 matched pairs. All 75 patients were female. 

The NSG and SG patients did not differ in sex, age, preoperative BMI, length of stay and 

follow-up (Table 2). The median (IQR) operative time was 55 (50–60) minutes for NSG and 

30 (25–32.5) minutes for SG.  

When the matched cohort was stratified according to follow-up duration, 12 matched pairs 

had follow-up <20 months and 13 matched pairs had follow-up ≥20 months (Table 3). 

Significant differences in weight loss outcomes were observed only in patients with follow-up 

<20 months, with higher %EWL and %TWL in SG group than NSG group (P = 0.012 for 

%EWL; P = 0.009 for %TWL).  

One Clavien–Dindo grade III complication occurred in the NSG group during follow-up. Two 

weeks after the surgery the patient was admitted to the hospital with symptoms and signs of 

perforation of gastrointestinal tract. During reoperation, no definite site of perforation was 

identified and only peritoneal drainage was performed. There was no Clavien–Dindo III 

complication in the follow-up time in SG group. 

Discussion There are only a few studies comparing weight-loss outcomes between SG and 

NSG. Therefore, the strength of our study was addressing this literature gap. In our study, SG 

appeared to be superior to NSG in terms of weight loss, but the difference disappeared after 

20 months of follow-up. 

In the literature, weight loss after NSG is generally reported as satisfactory and comparable to 

that after SG. In recent meta-analyses, mean %EWL after NSG ranged from 59.1 to 67.8% in 

a short- to mid-term follow-up periods [5,10]. Moreover, Savvala et al[11], in their 5-year 

follow-up study, reported a mean TWL% of 22% and a mean EWL% was 59.4%. It can be 

considered relatively high for long-term outcomes. For comparison, in well-known 



randomized controlled trials on SG and Roux-en-Y gastric bypass (RYGB), Salminem et 

al[12] demonstrated %EWL of 49% after 5 years following SG and 57% after RYGB, 

whereas Peterli et al[13] reported %EWL values of 61.1% after SG and 68.3% after RYGB. 

These data positioned NSG as a competitive option among bariatric procedures.  

In our study, the median %TWL was 29.3 and the median %EWL was 78.5% after a median 

follow-up of 20 months. Comparable results have been reported in studies with similar 

follow-up durations [14,15]. However, consistent with the existing literature, we observed a 

gradual attenuation of weight-loss outcomes with longer follow-up duration.  

In studies comparing SG with NSG, weight-loss outcomes were generally comparable 

[6,14,15]. In a meta-analysis by Loo et al[6] no significant differences in %EWL were 

observed between procedures. Although a statistically significant lower %TWL was reported 

after NSG compared with SG (mean difference, −2.75%). In a randomized trial by 

Maimaitiyusupu et al[14], %EWL was significantly higher after Nissen or fundoplication–

augmented sleeve than after standard SG (71.9% vs 63.1% at 6–12 months; P = 0.041). 

Whereas Olmi et al[15], reported no difference in %TWL between SG and SG with 

fundoplication at 12 months. The observed differences between studies may result from the 

lack of standardization of NSG and the use of heterogeneous surgical techniques, which 

further underscores the need for additional studies specifically addressing and analyzing this 

issue. 

In our analysis, NSG was associated with significantly lower %TWL and %EWL compared 

with SG at a median follow-up of approximately 20 months. However, stratification by 

follow-up duration revealed that these differences were present only in patients with shorter 

follow-up (<20 months). Whereas weight-loss outcomes were comparable between 

procedures in patients followed for ≥20 months. This temporal pattern suggests that NSG may 



be associated with a slower early weight-loss trajectory rather than impaired long-term 

efficacy. 

NSG was associated with a longer operative time, reflecting the added complexity of hiatal 

dissection and fundoplication. In our study, one Clavien–Dindo III complication occurred in 

the NSG group. This finding aligns with larger cohort studies indicating acceptable safety 

profiles for NSG when performed in experienced centers [11,15]. Carandina et al[16] 

highlighted the learning-curve–related risk of wrap-specific complications in early series. 

Afifi et al[17] using a national database demonstrated no significant difference in 30-day 

readmission rates between patients undergoing SG or NSG. Although length of stay and total 

hospital charges were higher in the fundoplication group. These findings are consistent with 

reports showing that even newly established bariatric programs can achieve safe and 

favorable outcomes with appropriate training and multidisciplinary care [18]. Taken together, 

these findings suggest that while NSG may be associated with specific early complications 

related to the fundoplication component, overall short-term safety appears acceptable when 

performed in experienced centers. 

The study has several limitations. The main limitation is retrospective design and relatively 

small sample size, which may limit statistical power. However, a 1:2 matching strategy with 

careful selection of patients based on age, preoperative BMI, sex, and date of surgery was 

applied to minimize selection bias and improve comparability between cohorts. Additionally, 

because each NSG patient was matched to two SG controls, the mean value of the matched 

controls was used to enable paired comparisons. This approach may have reduced variability 

and influenced statistical significance estimates. Moreover, all patients included in the 

analysis were female, which limits the generalizability of the findings to male populations. In 

addition, weight-loss outcomes were assessed at variable follow-up durations, and although 

stratified analyses were performed, longer and uniform follow-up would be required to 



confirm the durability of the observed trends. Due to the small number of matched pairs in the 

stratified follow-up analysis (<20 vs ≥20 months), the statistical power was limited. 

Therefore, the lack of statistically significant differences in the ≥20-month group should not 

be interpreted as evidence of equivalence between procedures. These results should therefore 

be interpreted with caution. 

Conclusions SG was associated with greater early weight loss compared with NSG. 

However, these differences were no longer observed after 20 months of follow-up. Further 

prospective studies with standardized surgical techniques and longer follow-up are warranted 

to better define the role of NSG among bariatric procedures. 

 

Article information 

Acknowledgments None. 

Funding The study was funded by the Minister of Science under the Regional Initiative 

of Excellence Program. 

Contribution statement ND-G conceived the main idea of the study, performed the 

statistical analysis, and wrote the manuscript. MM contributed to drafting the manuscript. 

MM and PL were responsible for data collection. All authors reviewed and approved the final 

version of the manuscript prior to submission. 

Conflict of interest None declared. 

AI statement Artificial intelligence was not used in the preparation of this manuscript. 

Open access This is an Open Access article distributed under the terms of the Creative 

Commons Attribution-NonCommercial-ShareAlike 4.0 International License (CC BY-NC-SA 

4.0), allowing third parties to copy and redistribute the material in any medium or format and 

to remix, transform, and build upon the material, provided the original work is properly cited, 

distributed under the same license, and used for noncommercial purposes only.  



How to cite Dowgiałło-Gornowicz N, Maziarska M, Lech P. Weight loss outcomes after 

Nissen sleeve gastrectomy vs standard sleeve gastrectomy in female patients: a retrospective 

matched‑cohort study. Wideochir Inne Tech Maloinwazyjne. 2026; Epub ahead of print. 

doi:10.20452/wiitm.2026.18028 

 

Journal information 

Videosurgery and Other Miniinvasive Techniques is an official journal of the Videosurgery 

Foundation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



References 

1 World Health Organization. Obesity and overweight – fact sheet. Accessed February 2026. 

2 Eisenberg D, Shikora SA, Aarts E, et al. 2022 American Society of Metabolic and Bariatric 

Surgery (ASMBS) and International Federation for the Surgery of Obesity and Metabolic 

Disorders (IFSO) indications for metabolic and bariatric surgery. Obes Surg. 2023; 33: 3-14.  

3 Brown WA, Liem R, Al-Sabah S, et al; IFSO Global Registry Collaboration. Metabolic 

Bariatric Surgery Across the IFSO Chapters: key insights on the baseline patient 

demographics, procedure types, and mortality from the eighth IFSO Global Registry Report. 

Obes Surg. 2024; 34: 1764-1777.  

4 Dowgiałło-Gornowicz N, Lech P. The real occurrence of gastroesophageal reflux disease 

after sleeve gastrectomy – a prospective pH-monitoring study. Wideochir Inne Tech 

Maloinwazyjne. 2024; 19: 205-210.  

5 Mu SZ, Saber AA. Gastroesophageal reflux disease and weight loss after fundoplication 

sleeve gastrectomy: a systematic review and meta-analysis. Obes Surg. 2024; 34: 318-329. 

6 Loo JH, Chue KM, Lim CH, et al. Effectiveness of sleeve gastrectomy plus fundoplication 

versus sleeve gastrectomy alone for treatment of patients with severe obesity: a systematic 

review and meta-analysis. Surg Obes Relat Dis. 2024; 20: 532-543. 

7 Major P, Orłowski M, Małczak P, et al. Polish Expert Consensus on Metabolic and Bariatric 

Surgery: 2025 update. Wideochir Inne Tech Maloinwazyjne. 2025; 20: 125-143. 

8 Brethauer SA, Kim J, el Chaar M, et al; ASMBS Clinical Issues Committee. Standardized 

outcomes reporting in metabolic and bariatric surgery. Surg Obes Relat Dis. 2015; 11: 489-

506. 

9 Nocca D, Nedelcu M, Loureiro M, et al. The Nissen sleeve gastrectomy: technical 

considerations. J Laparoendosc Adv Surg Tech A. 2020; 30: 1231-1236.  



10 Principe J, Angeramo CA, Bertona S, et al. Efficacy of combined sleeve gastrectomy and 

nissen fundoplication for weight loss and prevention of postoperative gastroesophageal reflux 

disease in patients with obesity: a systematic review and meta-analysis. Surg Obes Relat Dis. 

2025; 21: 829-837.  

11 Savvala N, Amico M, Joumaa S, et al; Bariatric Surgery Study Group. Nissen sleeve 

gastrectomy: 5-year follow-up results. Surg Obes Relat Dis. 2025; 21: 311-318.  

12 Salminen P, Grönroos S, Helmiö M, et al. Effect of laparoscopic sleeve gastrectomy vs 

Roux-en-Y gastric bypass on weight loss, comorbidities, and reflux at 10 years in adult 

patients with obesity: the SLEEVEPASS randomized clinical trial. JAMA Surg. 2022; 157: 

656-666.  

13 Peterli R, Wölnerhanssen BK, Peters T, et al. Effect of laparoscopic sleeve gastrectomy vs 

laparoscopic Roux-en-Y gastric bypass on weight loss in patients with morbid obesity: the 

SM-BOSS randomized clinical trial. JAMA. 2018; 319: 255-265.  

14 Maimaitiyusupu P, Aili A, Yisireyili M, et al. Comparative efficacy of sleeve gastrectomy 

with fundoplication versus standard sleeve gastrectomy in obesity and gastroesophageal 

reflux disease: a randomised trial. Diabetes Obes Metab. 2025; 27: 6955-6967.  

15 Olmi S, Cesana G, Gambioli A, et al. Effect of laparoscopic sleeve gastrectomy vs 

laparoscopic sleeve + Rossetti fundoplication on weight loss and de novo GERD in patients 

affected by morbid obesity: a randomized clinical study. Obes Surg. 2022; 32: 1451-1458.  

16 Carandina S, Andreica A, Danan M, et al. The Nissen-sleeve: early postoperative 

complications. J Laparoendosc Adv Surg Tech A. 2021; 31: 141-145.  

17 Afifi AM, Qadir D, Ren G, et al. Comparative analysis of readmission rates and outcomes: 

sleeve gastrectomy with versus without Nissen fundoplication using a National Database. Clin 

Obes. 2025; 15: e12702. 



18 Sroczyński P, Jędras K, Dobkowski G, et al. Outcomes of a newly established bariatric 

program in a hospital without an intensive care unit: a retrospective analysis of safety and 

effectiveness. Wideochir Inne Tech Maloinwazyjne. 2025; 20: 279-284. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Table 1 Standard mean difference before and after matching 

Variable SMD before matching SMD after matching 

Age 0.258 0.031 

Preoperative BMI 0.494 0.049 

Date of surgery 0.415 0.010 

Abbreviations: BMI, body mass index; SMD, standard mean difference 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Table 2 Patient characteristics and outcomes 

Variable NSG SGa P value 

Women 25 (100) 25 (100) – 

Age, y 42 (39–46) 41.5 (37.5–46.5) 0.546 

Preoperative BMI, kg/m2 37.9 (36.1–44.2) 38.1 (36.7–44.1) 0.411 

Operative time, min 55 (50–60) 30 (25–32.5) <0.001 

Length of stay, d 2 (2–2) 2 (2–2) – 

Follow-up, mo 20.2 (15.7–23) 20.4 (16–23.1) 0.979 

%TWL 29.3 (22.5–31.7) 32.2 (28.3–34.8) 0.012 

%EWL 78.5 (68–89.6) 87.3 (72.4–96) 0.017 

Data are presented as number (percentage) or median (interquartile range). 

a Mean value of two matched SG patients 

Abbreviations: %EWL, percentage of excess weight loss; NSG, Nissen-sleeve gastrectomy; 

SG, sleeve gastrectomy; %TWL, percentage of total weight loss; others, see Table 1 

 

 

 

 

 

 

 

 

 



 

 

Table 3 Percentage of excess and total weight loss in the matched cohort according to 

follow-up duration 

Follow-up Variable NSG SGa P value 

<20 months 

(n = 12 

pairs) 

%EWL 79.9 (68–90) 92 (80.6–110.1) 0.012 

%TWL 30.2 (22.5–31.8) 34.5 (28.3–36.3) 0.009 

20 months 

(n =13 pairs) 

%EWL 71.2 (64.6–84.8) 75.9 (67.3–93.6)  0.376 

%TWL 28.9 (23.9–32.8) 28.8 (23.7–34.8) 0.273 

Data are presented as median (interquartile range). 

a Mean value of two matched SG patients 
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