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Abstract
Introduction  Dumping Syndrome (DS) and Reactive Hypoglycaemia (RH) are common occurrences post bariatric surgery, 
particularly post Roux-En-Y Gastric Bypass (RYGB). We present our initial results using Transoral Outlet Reduction Endos-
copy (TORE) in the management of patients who failed to respond to dietary and medical treatment for DS.
Methods  All patients identified to have symptoms consisting with DS were discussed in the complex bariatric MDT and 
assessed for suitability of TORE via an upper gastro-intestinal endoscopy to assess the length of the pouch, size of the gastro-
jejunostomy and the presence of alternative pathologies.
Results  Since the onset of our TORE services in January 2025, we identified 17 patients for treatment with TORE. The 
median age was 45yrs (IQR 36–55). Sixteen patients (94%) were women and all patients scored ≥ 7 on the Sigstad scor-
ing questionnaire. Two patients had previously undergone conversion of gastric sleeve to a RYGB whilst all others had a 
primary RYGB. 2 patients were found to have unfavourable anatomy and was not safe to proceed with the procedure whilst 
one patient was followed up privately hence no data were available for review. The data showed a complete response to 
treatment at 2 years for 66% of patients. Four patients did not respond to treatment with TORE and are being considered for 
surgical intervention.
Conclusions  TORE is an effective treatment for patients with DS not responsive to medical and dietary therapy. We believe 
it is an effective non-surgical treatment method prior to considering reversal of the original surgery (RYGB) with its associ-
ated weight regain. Further work is planned to assess its outcomes in larger groups of patients.
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Dumping syndrome results from rapid emptying of gastric 
contents into the small intestine. It has been widely recog-
nised as a consequence of gastric surgery and has in the 
recent years also been recognised as a complication of bari-
atric surgery [1–7].

Management of dumping syndrome is challenging. 
Numerous management methods have been reported in lit-
erature with dietary changes and medications such as acar-
bose and octreotide being widely used [7–11]. Variability 
in treatment methods is reported in literature with lack of 

standardised pathways in the management of these patients. 
Patients with DS and reactive hypoglycaemia can present 
with severe symptoms which have a significant effect on 
their quality of life [12].

In addition to medications and dietary changes, in the 
recent years TORE (Transoral Outlet Reduction Endoscopy) 
has been reported in the literature as a method of treating 
patients with DS and reactive hypoglycaemia (RG) [13, 
14]. TORE was first developed in 2013 as an endoscopic 
procedure aiming to reduce the size of the gastro-jejunal 
(GJ) anastomosis in patients with weight regain post bari-
atric surgery [15]. The first study carried out in 2013 by 
Jirapinyo P et al [13] reported use of TORE for weight loss 
purposes. The authors reported technical success in reducing 
the anastomotic size to 6 mm with resulting weight loss up 
to 12 months post procedure. A more recent study showed 
an 8.8% total body weight loss at 5 yrs post TORE [14]. 
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However, more recently, it has found use in the treatment 
of patients with DS by mechanically reducing the size of 
the gastro-jejunostomy. By doing so, it reduces the speed of 
pouch emptying [16, 17, 22–25]. 

The primary aim of this study was to review and present 
our outcomes and success rate of using TORE in the treat-
ment of patients with DS resistant to medical and dietary 
treatments.

Methods

Luton and Dunstable Hospital (Bedfordshire Hospitals NHS 
Foundation Trust) is a high-volume tertiary referral bariatric 
unit in the UK providing obesity care services encompassing 
a population of 11 million. We maintain a database of all 
patients referred to and operated on in out unit. We maintain 
a local Dendrite database which contributes to the UK-wide 
NBSR (National Bariatric Surgery Registry).

All our postoperative patients are followed up in outpa-
tient clinic and asked questions in relation to symptoms of 
DS and RH. In patients with positive symptoms, a Sigstad 
[18] score is calculated. All symptomatic patients are then 
started on a management pathway and if clinically required, 
discussed in our Complex Bariatric MDT (held monthly) 
which includes a full spectrum of specialists, including 
obesity Clinical Nurse Specialists (CNS), obesity dieti-
cians, clinical psychologists, obesity consultant physicians, 
consultant bariatric anaesthetists, and consultant bariatric 
surgeons.

In the last 2 years, we have gained expertise in using 
TORE as a new method of treatment and set up our services. 
Patients with symptoms of DS are initially seen by the dieti-
cian and obesity clinician to maximise dietary and medi-
cal treatment. Patients that continue to experience severe 
symptoms are reviewed by a bariatric surgeon to assess the 
possibility of TORE. Patients are counselled on the risks and 
benefits as well as the need for repeated procedures.

Currently, our follow-up period varies between 6 months 
to 2 years.

All patients with symptoms of DS resistant to other treat-
ment are considered for TORE.

The following steps are followed at this stage.

Pre‑procedural evaluation

All patients undergo a pre-procedural diagnostic upper gas-
trointestinal endoscopy (OGD) carried out by a consultant 
bariatric surgeon, to assess the integrity of the gastro-jeju-
nal anastomosis and exclude other potential causes of their 
symptoms. This is also an opportunity to assess the length 
and the general suitability of the gastric pouch for TORE. 

Commonly, a gastric pouch of at least 4 cm is required to 
make TORE feasible.

TORE procedure

In selected candidates, a TORE procedure is carried out 
under General Anaesthetic, with the Apollo OverStitch 
Endoscopic Suturing System (Boston Scientific, Marlbor-
ough, MA, USA). Initially, a diagnostic procedure is under-
taken, and an Argon probe is used to circumferentially etch 
the Gastro-jejunostomy (on the gastric pouch side) to gen-
erate fibrosis and circumferential narrowing of the Gastro-
Jej anastomosis. Depending on the extent of narrowing 
required, an endoscopic suture is placed (OverStitch device 
– Boston Scientific) at 3 O’Clock and 9 O’Clock positions. 
This is repeated until the outlet is narrowed so that it only 
permits the OGD scope. The patient is then followed up and 
assessed for symptom resolution, based on which, further 
TORE procedure may be indicated.

These sutures effectively reduce the anastomotic diam-
eter, aiming to slow gastric emptying and improve DS/RH 
symptoms [19]. Patients received an overnight hospital stay 
for observation in line with our protocol.

Outcome measures

Our primary outcome measure was the rate of complete 
or partial resolution of symptoms of DS. For patients with 
partial symptom resolution, we aimed to assess the rate of 
improvement of symptoms. Patients were considered symp-
tomatic post procedure if their Sisgstad scoring was ≥ 7.

Sources of bias

We rely on the patient reporting of their symptoms for the 
diagnosis and assessment of symptom improvement. This 
brings with it some degree of reporting bias. To reduce fur-
ther bias, the questionnaire and symptom recording were 
completed by the bariatric specialist nurses in their clinic 
without the presence of the treating surgeon.

Ethical approval

The study was registered as a quality improvement project 
with Luton and Dunstable Educational department.

Results

Patient demographics

We started our TORE services in 2023. Since the onset, 
17 patients were identified as candidates for the procedure 
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and were consented for it. The median age was 45yrs (IQR 
36—55). Sixteen patients (94%) were women and all 
patients scored ≥ 7 on the Sigstad scoring questionnaire. 
Two patients had previously undergone conversion of Sleeve 
gastrectomy to a RYGB (Roux-en-Y Gastric Bypass) whilst 
all others had a primary RYGB.

The procedure was successfully carried out in 15 patients. 
In 2 of the patients, the procedure was abandoned as the 
anatomy was considered unfavourable and not safe to pro-
ceed. One of the patients was followed up privately else-
where and no follow-up data were available for reporting. 
13 (93%) of the patients had one procedure with only one 
patient requiring a repeat procedure.

The median time between time of surgery and TORE pro-
cedure was 5 years [IQR 2–6 years].

Proposed mechanism of action of TORE

TORE reduces the speed of gastric emptying by reducing 
the size of the GJ anastomosis. Existing studies from US 
and Germany support its use in patients with DS [15–17].

Pre‑TORE symptoms

Majority of the patients (n = 12) had symptoms 1–2 times 
daily. 1 patient had symptoms at least 5–6 times daily 
whilst the remaining patients presented with once weekly 
symptoms.

Post TORE symptoms

Patients reported no symptoms of nausea or vomiting related 
to the TORE procedure itself. To date, the included patients 
have not experienced other complications such as ulcerations 
or stenosis of the gastro-jejunostomy. Three patients had no 
further symptoms post treatment and were discharged after 
a follow-up of 2 years post procedure. 4 patients reported 
only occasional symptoms (every 5–6 weeks), 2 had initial 
resolution but recurrence of symptoms at 6 and 8 months, 1 
patient had improvement from daily to weekly and 4 patients 
had no improvement.

One patient underwent reversal of RYGB whilst the 4 
who failed to respond to TORE are being considered for 
the next management step. Table 1 demonstrates the data 
in more detail.

Discussion

We present here our results in using endoscopic treatment 
(TORE) in management of resistant DS.

Management of dumping syndrome is often difficult and 
challenging. It can be problematic post bariatric surgery and 

presents many challenges to the surgeon and patient alike. It 
is important to note that although DS and RH may present 
similarly and are considered part of the same process, dif-
ferences are recognised in their pathology. DS is thought 
to occur due to rapid passage of food in the small intestine 
resulting in osmotic fluid shifts from the intravascular com-
partment to the intestine. In contrast, RH is thought to occur 
due to increased insulin sensitivity on a background of high 
weight loss. This leads to a hyperinsulinaemic episode lead-
ing to hypoglycaemia [26]. DS is reported to occur shortly 
after the surgery whilst RH typically occurs months to years 
postoperatively [11, 26]. A study from the Netherland [26] 
aimed to examine the relationship between DS and RH in 
bariatric patients [26]. They reported that DS is associated 
with GI and vasomotor symptoms whilst RH is defined by 
a hypoglycaemic event which starts 1–3 h after eating with 
hypoglycaemia-related symptoms (drowsiness, irritability 
and confusion) and adrenergic symptoms due to activation 
of the vagus nerve and sympathetic nervous system [10, 26]. 

Literature supports the use of small and frequent meals 
which include high protein intake and low glycaemic content 
[7, 20]. In those patients who fail to respond to conserva-
tive methods, ways to reduce postprandial glucose absorp-
tion leading to reduced insulin and GI hormone release are 
sought. Medications such as acarbose (alpha glucosidase 
inhibitors) have been tried with some effect in late dumping 
[7, 8]. Other medications used in treatment of both early 
and late dumping are somatostatin analogues (e.g. octreo-
tide) which work by slowing gastric emptying and intestinal 
transit. Additionally, they reduce postprandial vasodilation 
and release of GI hormones [7–11]. 

Large-scale weight loss after bariatric surgery leads to 
increased insulin sensitivity which explains the benefits of 
weight loss surgery on diabetes. Additionally, surgeries such 

Table 1   Outcomes of TORE in treatment of DS and RH

TORE

Patients approved for treatment 17

Received treatment 15 (88%)
Technically not possible 2 (12%)
TORE success rate 66%
Pre-operative symptoms
5–6 × daily + nocturnal 1 (7%)
1–2 daily 12 (86%)
Once weekly 1 (7%)
Postoperative symptoms
Full resolution 3 (21.4%)
Every 5–6 weeks 4 (28.6%)
Temporary response 2 (14.4%)
Once weekly 1(7%)
No response 4 (28.6%)
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as RYGB have an endocrine effect on metabolic regulation 
by stimulating intestinal hormones that enhance insulin 
secretion [21]. 

Following initial medical therapy, our treatment methods 
are aimed at reducing the speed of gastric pouch emptying. 
We achieve this mechanically via the TORE procedure.

Studies from United States and Germany support the use 
of TORE as an adjunct to treating this group of patients with 
improvement in Sigstad scoring from 17± 6.1 to 2.6 ± 1.9 
[16]. Brown et al [17] also demonstrated a 90% rate of 
symptom resolution although they only reported results at 
3 months post procedure. Hakiza et al. concluded that TORE 
is effective in treating symptoms of DS [15]. Our experience 
showed that 66% of patients responded to TORE with an 
improvement in their symptoms.

Conclusions

Our data have shown that TORE can be an effective tool 
in managing patients with resistant DS. Further work is 
required to study its outcomes in larger group of patients.

Study limitations

This study is limited by presenting best practice by a sin-
gle bariatric centre in UK. We are aware that variability in 
practices exists and clinical pathways are often adopted to 
the local protocols. We only recently started performing 
TORE in the last 2 years and the number of patients is low, 
however, the results are encouraging. A larger dataset is, 
however, required to fully assess its outcomes in the long 
term. Currently, the sample data were considered too small 
for a meaningful statistical analysis.

Open Access   This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

	 1.	 Hertz AF (1913) The cause and treatment of certain unfavourable 
after-effects of gastro-enterostomy. Proc R Soc Med 6:155–63

	 2.	 Tack J, Arts J, Caenepeel P et al (2009) Pathophysiology, diag-
nosis and management of postoperative dumping syndrome. Nat 
Rev Gastroenterol Hepatol 6(10):583–590. https://​doi.​org/​10.​
1038/​nrgas​tro.​2009.​148

	 3.	 Banerjee A, Ding Y, Mikami DJ et al (2013) The role of dumping 
syndrome in weight loss after gastric bypass surgery. Surg Endosc 
27(5):1573–1578. https://​doi.​org/​10.​1007/​s00464-​012-​2629-1

	 4.	 Ahmad A, Kornrich DB, Krasner H et  al (2019) Prevalence 
of dumping syndrome after laparoscopic sleeve gastrec-
tomy and comparison with laparoscopic Roux-en-Y gastric 
bypass. Obes Surg 29(5):1506–1513. https://​doi.​org/​10.​1007/​
s11695-​018-​03699-y

	 5.	 Hepburn DA, Deary IJ, Frier BM et al (1991) Symptoms of 
acute insulin-induced hypoglycemia in humans with and without 
IDDM: factor-analysis approach. Diabetes Care 14(11):949–957

	 6.	 Abell TL, Minocha A (2006) Gastrointestinal complications 
of bariatric surgery: diagnosis and therapy. Am J Med Sci 
331(4):214–218. https://​doi.​org/​10.​1097/​00000​441-​20060​
4000-​00008

	 7.	 D’Hoedt A, Vanuytsel T (2023) Dumping syndrome after bari-
atric surgery: prevalence, pathophysiology and role in weight 
reduction - a systematic review. Acta Gastroenterol Belg 
86(3):417–427. https://​doi.​org/​10.​51821/​86.3.​11476

	 8.	 Tzovaras G, Papamargaritis D, Sioka E et al (2012) Symptoms 
suggestive of dumping syndrome after provocation in patients 
after laparoscopic sleeve gastrectomy. Obes Surg 22(1):23–28. 
https://​doi.​org/​10.​1007/​s11695-​011-​0461-7

	 9.	 Malik S, Mitchell JE, Steffen K et al (2016) Recognition and 
management of hyperinsulinemic hypoglycemia after bariatric 
surgery. Obes Res Clin Pract 10(1):1–14. https://​doi.​org/​10.​
1016/j.​orcp.​2015.​07.​003

	10.	 Scarpellini E, Arts J, Karamanolis G et al (2020) International 
consensus on the diagnosis and management of dumping syn-
drome. Nat Rev Endocrinol 16(8):448–466. https://​doi.​org/​10.​
1038/​s41574-​020-​0357-5

	11.	 van Beek AP, Emous M, Laville M et al (2017) Dumping syn-
drome after esophageal, gastric or bariatric surgery: pathophysiol-
ogy, diagnosis, and management. Obes Rev 18(1):68–85. https://​
doi.​org/​10.​1111/​obr.​12467

	12.	 Masclee GMC, Masclee AAM (2023) Dumping syndrome: prag-
matic treatment options and experimental approaches for improv-
ing clinical outcomes. Clin Exp Gastroenterol 16:197–211. https://​
doi.​org/​10.​2147/​ceg.​S3922​65

	13.	 Jirapinyo P, Slattery J, Ryan MB et al (2013) Evaluation of an 
endoscopic suturing device for transoral outlet reduction in 
patients with weight regain following Roux-en-Y gastric bypass. 
Endoscopy 45(7):532–536. https://​doi.​org/​10.​1055/s-​0032-​13266​
38

	14.	 Jirapinyo P, Kumar N, AlSamman MA et al (2020) Five-year out-
comes of transoral outlet reduction for the treatment of weight 
regain after Roux-en-Y gastric bypass. Gastrointest Endosc 
91(5):1067–1073. https://​doi.​org/​10.​1016/j.​gie.​2019.​11.​044

	15.	 Hakiza L, Sartoretto A, Burgmann K et al (2023) Transoral outlet 
reduction (TORe) for the treatment of weight regain and dump-
ing syndrome after Roux-en-Y gastric bypass. Medicina Kaunas. 
https://​doi.​org/​10.​3390/​medic​ina59​010125

	16.	 Vargas EJ, Abu Dayyeh BK, Storm AC et al (2020) Endoscopic 
management of dumping syndrome after Roux-en-Y gastric 
bypass: a large international series and proposed management 
strategy. Gastrointest Endosc 92(1):91–96. https://​doi.​org/​10.​
1016/j.​gie.​2020.​02.​029

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1038/nrgastro.2009.148
https://doi.org/10.1038/nrgastro.2009.148
https://doi.org/10.1007/s00464-012-2629-1
https://doi.org/10.1007/s11695-018-03699-y
https://doi.org/10.1007/s11695-018-03699-y
https://doi.org/10.1097/00000441-200604000-00008
https://doi.org/10.1097/00000441-200604000-00008
https://doi.org/10.51821/86.3.11476
https://doi.org/10.1007/s11695-011-0461-7
https://doi.org/10.1016/j.orcp.2015.07.003
https://doi.org/10.1016/j.orcp.2015.07.003
https://doi.org/10.1038/s41574-020-0357-5
https://doi.org/10.1038/s41574-020-0357-5
https://doi.org/10.1111/obr.12467
https://doi.org/10.1111/obr.12467
https://doi.org/10.2147/ceg.S392265
https://doi.org/10.2147/ceg.S392265
https://doi.org/10.1055/s-0032-1326638
https://doi.org/10.1055/s-0032-1326638
https://doi.org/10.1016/j.gie.2019.11.044
https://doi.org/10.3390/medicina59010125
https://doi.org/10.1016/j.gie.2020.02.029
https://doi.org/10.1016/j.gie.2020.02.029


3308	 Surgical Endoscopy (2026) 40:3304–3308

	17.	 Brown M, Zaman J, Arellano J et al (2017) Sa2011 endoscopic 
gastrojejunostomy revision following Roux-En-Y gastric bypass: 
outcomes at 2-year follow-up. Gastrointest Endosc 85(5):AB275. 
https://​doi.​org/​10.​1016/j.​gie.​2017.​03.​625

	18.	 Sigstad H (1970) A clinical diagnostic index in the diagnosis of 
the dumping syndrome. Changes in plasma volume and blood 
sugar after a test meal. Acta Med Scand 188(6):479–486

	19.	 Stier C, Chiappetta S (2016) Endoluminal revision (OverStitch™, 
Apollo Endosurgery) of the dilated gastroenterostomy in patients 
with late dumping syndrome after proximal Roux-en-Y gastric 
bypass. Obes Surg 26(8):1978–1984. https://​doi.​org/​10.​1007/​
s11695-​016-​2266-1

	20.	 Di Vetta V, Heller A, Pralong F et al (2017) Multidisciplinary 
management of dumping syndromes after bariatric surgery. Rev 
Med Suisse 13(555):655–58

	21.	 Douros JD, Tong J, D’Alessio DA (2019) The effects of bariat-
ric surgery on islet function, insulin secretion, and glucose con-
trol. Endocr Rev 40(5):1394–1423. https://​doi.​org/​10.​1210/​er.​
2018-​00183

	22.	 Matteo MV, Gallo C, Pontecorvi V et al (2022) Weight recidivism 
and dumping syndrome after Roux-En-Y gastric bypass: explor-
ing the therapeutic role of transoral outlet reduction. J Pers Med. 
https://​doi.​org/​10.​3390/​jpm12​101664

	23.	 Petchers A, Walker A, Bertram C et al (2022) Evaluation of 
endoscopic gastrojejunostomy revision after Roux-en-Y gastric 
bypass for treatment of dumping syndrome. Gastrointest Endosc 
96(4):639–644. https://​doi.​org/​10.​1016/j.​gie.​2022.​04.​1306

	24.	 Pontecorvi V, Matteo MV, Bove V et al (2023) Long-term out-
comes of transoral outlet reduction (TORe) for dumping syndrome 
and weight regain after Roux-en-Y gastric bypass. Obes Surg 
33(4):1032–1039. https://​doi.​org/​10.​1007/​s11695-​023-​06466-w

	25.	 Relly R, Mati S, Aviv CN et al (2021) Endoscopic trans-oral outlet 
reduction after bariatric surgery is safe and effective for dumping 
syndrome. Surg Endosc 35(12):6846–6852. https://​doi.​org/​10.​
1007/​s00464-​020-​08190-3

	26.	 van Furth AM, de Heide LJM, Emous M et al (2021) Dumping 
syndrome and postbariatric hypoglycemia: supporting evidence 
for a common etiology. Surg Obes Relat Dis 17(11):1912–1918. 
https://​doi.​org/​10.​1016/j.​soard.​2021.​05.​020

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1016/j.gie.2017.03.625
https://doi.org/10.1007/s11695-016-2266-1
https://doi.org/10.1007/s11695-016-2266-1
https://doi.org/10.1210/er.2018-00183
https://doi.org/10.1210/er.2018-00183
https://doi.org/10.3390/jpm12101664
https://doi.org/10.1016/j.gie.2022.04.1306
https://doi.org/10.1007/s11695-023-06466-w
https://doi.org/10.1007/s00464-020-08190-3
https://doi.org/10.1007/s00464-020-08190-3
https://doi.org/10.1016/j.soard.2021.05.020

	Use of transoral outlet reduction endoscopy (TORE) in the management of resistant dumping syndrome
	Abstract
	Introduction 
	Methods 
	Results 
	Conclusions 

	Methods
	Pre-procedural evaluation
	TORE procedure
	Outcome measures
	Sources of bias
	Ethical approval

	Results
	Patient demographics
	Proposed mechanism of action of TORE
	Pre-TORE symptoms
	Post TORE symptoms

	Discussion
	Conclusions
	Study limitations
	References




