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Abstract: Sleeve gastrectomy is at present the most practiced bariatric intervention for patients suffer-
ing from severe obesity. Although rare, post-operative complications such as leakages and strictures
may represent a challenging issue for bariatric surgeons and cause impaired quality of life for patients.
Gastric twist is even more rare. This complication is a functional obstruction rather than a stricture
of the gastric remnant most likely due to technical mistakes at index surgery. If endoscopy usually
allows diagnosis and constitutes the first-line treatment for this condition, surgery is mandatory when
endoscopy is not successful. The conversion of the sleeve to a Roux-en-Y gastric bypass is the usually
chosen intervention but a wide range of reconstruction has been proposed. In this report, we discuss
the surgical technique we employed to achieve a full resolution of a gastric twist.

Keywords: sleeve gastrectomy; gastric twist; surgical complications; gastric bypass; bariatric
surgery; obesity

1. Introduction

Bariatric surgery is the most effective intervention for sustained weight loss and long-
term resolution of weight-related comorbidities in patients with severe obesity [1,2]. Sleeve
gastrectomy (SG) is at present the most practiced surgical approach due to its safety and
effectiveness [3–5].

Complications after SG (mainly leakages and strictures) are rare, but may represent
a challenging issue for bariatric surgeons and cause impaired quality of life for patients [6].
Strictures have to be considered in case of worsening gastroesophageal reflux disease
(GERD) despite medical therapy, persistent nausea and repeated vomiting [6–8]. Diagnosis
is obtained with upper gastrointestinal contrast imaging (UGI), while endoscopy allows
diagnosis of functional strictures due to gastric helical twist [5,9] and constitutes the first-
line treatment for strictures with a reported success rate of up to 95% [9]. When endoscopy
fails, revision surgery is mandatory [5,9]. At present there is not a definitive consensus
on the surgical procedure to perform. Although converting the sleeve to a Roux-en-Y
gastric bypass (RYGB) is usually chosen [10] a wide range of reconstruction have been
proposed [4,11].

Hereby we discuss our approach in a patient referred to our Unit for a gastric twist
(GT) following SG.
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2. Case Presentation

A 43-year-old male patient with severe obesity was referred to our unit six months
after SG since our institution is a tertiary referral center for bariatric surgery and for
the management of bariatric complications. The patient, whose weight before SG was
130 kg (BMI: 44), on admission suffered worsening GERD, despite sustained therapy with
PPI (40 mg/day pantoprazol), aroused at post-operative day 3 after index intervention,
nausea, repeated non-bilious vomiting, epigastric pain and fullness. No other remarkable
comorbidities were detected. His weight on admission was 89 kg (BMI: 30).

UGI revealed a hold-up of the contrast in the distal esophagus and upper part of the
sleeve, with a delayed gastric emptying suggestive for GT (Figure 1).

Figure 1. Post-sleeve gastrectomy upper gastrointestinal contrast. Hold-up of the contrast in the
distal esophagus and upper part of the sleeve (thin arrows), with delayed gastric emptying sustained
by gastric twist above the level of the incisura angularis (thick arrow).

Endoscopy confirmed the diagnosis, but an attempt to place a fully covered stent was
unsuccessful, because of a stent displacement noted the day after the procedure. Surgical
revision by laparoscopy was planned. Pneumoperitoneum (12 mm Hg) was obtained
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through a Verres needle in the left hypochondrium, and five trocars were placed. Lysis of
hepatic, omental and mesocolic adhesions up to reach the angle of His allowed an adequate
exposure and a careful inspection of the stomach. The twist involved the upper third of the
sleeve because a bypass was chosen. Jejunum was divided 50 cm below the ligament of
Treitz to create the bilio-pancreatic limb. Subsequently, a side-to-side gastrojejunostomy
above the sleeve stenosis was created in an antegastric and antecolic fashion by using
a laparoscopic linear stapling device (60 mm blucartdrige) with suture closure of the defect.
The stomach was not divided to preserve the gastro-duodenal transit. The biliopancreatic
limb was anastomosed to the distal segment of jejunum (75 cm from the jejunal division) to
create side-to-side jejunojejunostomy with a laparoscopic linear stapling device (60 mm
white cartridge) with suture closure of the defect. The methylene blue test was negative.
Mesenteric defects were sutured, and a surgical drain was placed close to the anastomosis.
There was no blood loss.

The post-operative course was uneventful and the patient fully recovered from ob-
structive symptoms. Post-operative day one UGI showed a normal progression of the
contrast agent both into the duodenum and through the gastric bypass (Figure 2).

Figure 2. Post-operative upper gastrointestinal contrast. Normal contrast flow into duodenum
(arrows) and through the gastro-jejunal bypass (arrows), without any stay of contrast material in the
remnant stomach.

The patient was discharged at post-operative day 3. One month after surgery, GERD
symptoms were well controlled with 15 mg/die lansoprazole. At six months follow-up, the
patient’s weight was 73 kg (BMI: 26), without symptoms of GERD and PPI discontinued,
with self-reported excellent quality of life.
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3. Discussion

Herein, we describe the surgical approach in a patient suffering obstructive symptoms
following SG, who successfully recovered with a gastro-jejunal bypass performed preserv-
ing the gastro-duodenal transit. Complications of SG are rare and account for about 2%
of the procedures performed [12]. Gastric twist is a well-recognized complication of SG,
due to a functional stenosis caused by an unequal traction on the anterior and posterior
wall of the stomach and subsequent spiral stapling at surgery [9]. The onset of obstructive
symptoms may appear early in the post-operative course [13], but also late presentation
with worsening of GERD, epigastric pain and dysphagia have been reported [14]. Patients
with obesity are prone to GERD for several reasons such as weak lower esophageal sphinc-
ter and altered gastroesophageal junction pressure gradient [15,16]. SG is the bariatric
procedure with the higher risk of GERD development because of the increase in intragastric
pressure, along with a slow food transit time through the pylorus [17]. Bypass following
SG is the treatment of choice for post-sleeve gastrectomy GERD [10,16,18,19].

The incidence of gastric twist as a complication of SG is still not perfectly clarified, most
probably because it is misdiagnosed and so underestimated. In the recent literature, the
incidence of stenosis following SG ranges between 0.69% and 2% [20,21]. In the manuscript
by Abd Ellatif 2017 et al. [9], the detected incidence of GT was 1.23%, while Redibo et al. [5]
reported a total incidence of gastric stenosis of 1.4%; GT was diagnosed in 41.2% of cases.

Endoscopy by balloon dilatation and/or stent placement usually warrants a full
recovery and relief of symptoms, with revisional surgery employed after failure of any other
attempt [4,5,9], or as first-line treatment if expressly requested by the patient [4]. Revision
surgery usually foresees a conventional RYGB with stomach transection [8], since resection
of the affected portion of the stomach is thought fundamental [4]. Gastric division usually
leads to the derotation of the two parts of the stomach. This evidence indicates the technical
error occurred at the initial stapling [6,7]. In our opinion, in the absence of specific reasons
(e.g., vascular compromising of the gastric walls, underlying fistula, etc.), the resection of
the stomach should be avoided. As a matter of fact, by dividing the stomach, endoscopic
evaluation of both the upper gastrointestinal and the biliary tract is no longer possible. The
impossibility to guarantee this evaluation in those patients with a higher risk for cancer or
biliary diseases is a major issue. Preserving the stomach and the duodenal chymus pathway
reduces the risk of iron and vitamin B12 deficiency. Furthermore, gastrointestinal hormone
secretion, physiological biliary and pancreatic enzyme outflow are maintained [22]. Finally,
the adopted approach avoids blind loops and narrow anastomoses, can be easily reversed
or converted and reduces the risks of dumping and diarrhea.

Strategies to preserve the endoscopic access to the gastric remnant and duodenum
were already proposed. Oshiro et al. [4] described a reconstruction with three anastomoses
following resection of the affected part of the stomach: esophagojejunostomy, gastroje-
junostomy created 15 cm below the previous anastomosis with a stoma 10 mm in width
to allow the passage of a standard endoscope, and jejunojejunostomy. In our opinion,
such an approach, although effective, is not as easy as the reconstructive strategy we
adopted. As a matter of fact, the need for gastric resection and the subsequent need to
perform three anastomoses increases the complexity of the intervention as well as the risk of
post-operative complications such as hemorrhages, leaks and infections. Additionally, the
development of strictures over the follow-up might result in the impossibility to perform
endoscopy and so in a failure of the treatment proposed.

The operative risk of revisional bariatric surgery increases when compared to primary
procedures. In this view, careful patient evaluation and meticulous surgical technique are
mandatory. Surgery has to be minimally invasive and effective, aiming to reduce the risk
of malabsorption and to minimize irreversible remodeling of the gastrointestinal tract.

4. Conclusions

Bariatric surgery and the surgical treatment of bariatric complications are a fascinating
field of surgery with the success of intervention strongly related to the experience and
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technical skills of bariatric surgeons. The described approach succeeded in the management
of GT. If validated in a large cohort study, it may represent in future an alternative choice
when non-surgical treatments fail to give a definitive solution.

Author Contributions: Conception and design: G.S.; acquisition of data: P.C. and S.T.; drafting the
work: G.S.; revision: L.S.; final approval of the version to be published: V.P. All authors have read
and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Obtained from patient involved in the study.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare that there is no conflict of interest.

References
1. Barajas-Gamboa, J.S.; Landreneau, J.; Abril, C.; Raza, J.; Corcelles, R.; Kroh, M. Conversion of sleeve gastrectomy to Roux-en-Y

gastric bypass for complications: Outcomes from a tertiary referral center in the Middle East. Surg. Obes. Relat. Dis. 2019, 15,
1690–1695. [CrossRef] [PubMed]

2. Schauer, P.R.; Bhatt, D.L.; Kirwan, J.P.; Wolski, K.; Aminian, A.; Brethauer, S.A.; Navaneethan, S.D.; Singh, R.P.; Pothier, C.E.;
Nissen, S.E.; et al. Bariatric Surgery versus Intensive Medical Therapy for Diabetes—5-Year Outcomes. N. Engl. J. Med. 2017, 376,
641–651. [CrossRef]

3. Angrisani, L.; Santonicola, A.; Iovino, P.; Ramos, A.; Shikora, S.; Kow, L. Bariatric Surgery Survey 2018: Similarities and Disparities
Among the 5 IFSO Chapters. Obes. Surg. 2021, 31, 1937–1948. [CrossRef]

4. Oshiro, T.; Sato, Y.; Nabekura, T.; Kitahara, T.; Sato, A.; Kadoya, K.; Kawamitsu, K.; Takagi, R.; Nagashima, M.; Okazumi, S.; et al.
Proximal Gastrectomy with Double Tract Reconstruction Is an Alternative Revision Surgery for Intractable Complications After
Sleeve Gastrectomy. Obes. Surg. 2017, 27, 3333–3336. [CrossRef] [PubMed]

5. Rebibo, L.; Hakim, S.; Dhahri, A.; Yzet, T.; Delcenserie, R.; Regimbeau, J.M. Gastric Stenosis After Laparoscopic Sleeve
Gastrectomy: Diagnosis and Management. Obes. Surg. 2016, 26, 995–1001. [CrossRef] [PubMed]

6. Contival, N.; Gautier, T.; Le Roux, Y.; Alves, A. Stenosis without stricture after sleeve gastrectomy. J. Visc. Surg. 2015, 152, 339–341.
[CrossRef] [PubMed]

7. Iannelli, A.; Treacy, P.; Sebastianelli, L.; Schiavo, L.; Martini, F. Perioperative complications of sleeve gastrectomy: Review of the
literature. J. Minimal Access Surg. 2019, 15, 1–7. [CrossRef]

8. Landreneau, J.P.; Strong, A.T.; Rodriguez, J.H.; Aleassa, E.M.; Aminian, A.; Brethauer, S.; Schauer, P.R.; Kroh, M.D. Conversion of
Sleeve Gastrectomy to Roux-en-Y Gastric Bypass. Obes. Surg. 2018, 28, 3843–3850. [CrossRef]

9. Abd Ellatif, M.E.; Abbas, A.; El Nakeeb, A.; Magdy, A.; Salama, A.F.; Bashah, M.M.; Dawoud, I.; Gamal, M.A.; Sargsyan, D.
Management Options for Twisted Gastric Tube after Laparoscopic Sleeve Gastrectomy. Obes. Surg. 2017, 27, 2404–2409. [CrossRef]

10. Kichler, K.; Rosenthal, R.J.; DeMaria, E.; Higa, K. Reoperative surgery for nonresponders and complicated sleeve gastrectomy
operations in patients with severe obesity. An international expert panel consensus statement to define best practice guidelines.
Surg. Obes. Relat. Dis. 2019, 15, 173–186. [CrossRef]

11. Parikh, A.; Alley, J.B.; Peterson, R.M.; Harnisch, M.C.; Pfluke, J.M.; Tapper, D.M.; Fenton, S.J. Management options for symptomatic
stenosis after laparoscopic vertical sleeve gastrectomy in the morbidly obese. Surg. Endosc. 2012, 26, 738–746. [CrossRef]

12. Hajer, A.A.; Wolff, S.; Benedix, F.; Hukauf, M.; Manger, T.; Stroh, C. Trends in Early Morbidity and Mortality after Sleeve
Gastrectomy in Patients over 60 Years: Retrospective Review and Data Analysis of the German Bariatric Surgery Registry. Obes.
Surg. 2018, 28, 1831–1837. [CrossRef]

13. Subhas, G.; Gupta, A.; Sabir, M.; Mittal, V.K. Gastric remnant twist in the immediate post-operative period following laparoscopic
sleeve gastrectomy. World J. Gastrointest. Surg. 2015, 7, 345–348. [CrossRef]

14. Murcia, C.H.; Quintero, P.G.; Rabaza, J.; Gonzalez, A. Laparoscopic Management of Gastric Torsion after Sleeve Gastrectomy; CRSLS:
Miami, FL, USA, 2014; p. e2014-00143.

15. Hampel, H.; Abraham, N.S.; El-Serag, H.B. Meta-analysis: Obesity and the risk for gastroesophageal reflux disease and its
complications. Ann. Intern. Med. 2005, 143, 199–211. [CrossRef]

16. Itani, M.I.; Farha, J.; Marrache, M.K.; Fayad, L.; Badurdeen, D.; Kumbhari, V. The Effects of Bariatric Surgery and Endoscopic
Bariatric Therapies on GERD: An Update. Curr. Treat. Options Gastroenterol. 2020, 18, 97–108. [CrossRef]

17. Howard, D.D.; Caban, A.M.; Cendan, J.C.; Ben-David, K. Gastroesophageal reflux after sleeve gastrectomy in morbidly obese
patients. Surg. Obes. Relat. Dis. 2011, 7, 709–713. [CrossRef]

18. Casillas, R.A.; Um, S.S.; Zelada Getty, J.L.; Sachs, S.; Kim, B.B. Revision of primary sleeve gastrectomy to Roux-en-Y gastric
bypass: Indications and outcomes from a high-volume center. Surg. Obes. Relat. Dis. 2016, 12, 1817–1825. [CrossRef]

http://doi.org/10.1016/j.soard.2019.07.027
http://www.ncbi.nlm.nih.gov/pubmed/31611183
http://doi.org/10.1056/NEJMoa1600869
http://doi.org/10.1007/s11695-020-05207-7
http://doi.org/10.1007/s11695-017-2935-8
http://www.ncbi.nlm.nih.gov/pubmed/28965309
http://doi.org/10.1007/s11695-015-1883-4
http://www.ncbi.nlm.nih.gov/pubmed/26363902
http://doi.org/10.1016/j.jviscsurg.2015.01.008
http://www.ncbi.nlm.nih.gov/pubmed/25680626
http://doi.org/10.4103/jmas.JMAS_271_17
http://doi.org/10.1007/s11695-018-3435-1
http://doi.org/10.1007/s11695-017-2649-y
http://doi.org/10.1016/j.soard.2018.11.006
http://doi.org/10.1007/s00464-011-1945-1
http://doi.org/10.1007/s11695-018-3110-6
http://doi.org/10.4240/wjgs.v7.i11.345
http://doi.org/10.7326/0003-4819-143-3-200508020-00006
http://doi.org/10.1007/s11938-020-00278-y
http://doi.org/10.1016/j.soard.2011.08.003
http://doi.org/10.1016/j.soard.2016.09.038


J. Clin. Med. 2022, 11, 2304 6 of 6

19. Stefanidis, D.; Hope, W.W.; Kohn, G.P.; Reardon, P.R.; Richardson, W.S.; Fanelli, R.D.; Committee, S.G. Guidelines for surgical
treatment of gastroesophageal reflux disease. Surg. Endosc. 2010, 24, 2647–2669. [CrossRef]

20. Burgos, A.M.; Csendes, A.; Braghetto, I. Gastric stenosis after laparoscopic sleeve gastrectomy in morbidly obese patients. Obes.
Surg. 2013, 23, 1481–1486. [CrossRef]

21. Donatelli, G.; Dumont, J.L.; Pourcher, G.; Tranchart, H.; Tuszynski, T.; Dagher, I.; Catheline, J.M.; Chiche, R.; Marmuse, J.P.;
Dritsas, S.; et al. Pneumatic dilation for functional helix stenosis after sleeve gastrectomy: Long-term follow-up (with videos).
Surg. Obes. Relat. Dis. 2017, 13, 943–950. [CrossRef] [PubMed]

22. Santoro, S.; Castro, L.C.; Velhote, M.C.; Malzoni, C.E.; Klajner, S.; Castro, L.P.; Lacombe, A.; Santo, M.A. Sleeve gastrectomy
with transit bipartition: A potent intervention for metabolic syndrome and obesity. Ann. Surg. 2012, 256, 104–110. [CrossRef]
[PubMed]

http://doi.org/10.1007/s00464-010-1267-8
http://doi.org/10.1007/s11695-013-0963-6
http://doi.org/10.1016/j.soard.2016.09.023
http://www.ncbi.nlm.nih.gov/pubmed/27955962
http://doi.org/10.1097/SLA.0b013e31825370c0
http://www.ncbi.nlm.nih.gov/pubmed/22609843

	Introduction 
	Case Presentation 
	Discussion 
	Conclusions 
	References

