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Abstract

· Introduction Colonic gas detonation is a rare but serious complication of endoscopic electrosurgery. This case report shows that it can still occur despite preventative measures. 

· Case presentation A 71-year-old, male, Caucasian patient was undergoing argon beam diathermy of a low rectal adenoma during flexible sigmoidoscopy with good bowel preparation with a phosphate enema and suction of colonic gas, when a loud “pop” was heard. The patient later developed signs of peritonitis and was found to have a blast injury to the sigmoid colon at laparotomy that caused a perforation. The patient made a good recovery after a Hartman’s procedure. 

· Conclusion Despite measures to avoid it, colonic gas detonation is still possible and should be suspected when a “pop” is heard during endoscopic cautery. 

Introduction

Colonic gas explosion is possible when diathermy is used in the presence of combustible concentrations of gases: oxygen ≥5%, hydrogen ≥4.1%, methane ≥5%. Hydrogen and methane are the products of bacterial metabolism.(1) Risk factors for combustible colonic gas concentrations are poor bowel preparation(2, 3) and bowel preparations such as mannitol that undergo bacterial degradation with the production of flammable gases.(1, 3-7) Avgerinos et al(1) and Ben Soussan et al(2) suggested ensuring good bowel preparation, use of non-substrate containing bowel preparation, suction of all pockets of colonic gas before diathermy and insufflation using carbon dioxide instead of air as preventative measures.(1, 3-5, 8)

Case presentation

A 71-year-old, male, Caucasian patient underwent flexible sigmoidoscopy for ablation of a recurrent low rectal tubulo-villous adenoma following bowel preparation with a phosphate enema. The sigmoidoscope was passed to 40 cm with ease. The rectum and colon were found to be clean and colonic gas was aspirated. Subsequently, argon beam diathermy was applied to the polyp and a loud “pop” was heard, but the source of the noise was uncertain. The patient experienced no immediate symptoms and no physical damage to the bowel mucosa was apparent on immediate repeat endoscopy.  However, the possibility of a significant bowel gas explosion was suspected. The patient was admitted to the surgical high dependency unit for close observation. No free gas was apparent on erect chest X-ray and abdominal X-ray was also normal. The patient remained haemodynamically stable and complained of only mild suprapubic tenderness but there was no peritonism on abdominal examination. Intravenous cefuroxime and metronidazole were given. 

After 16 hours, the patient developed further lower abdominal pain. On examination he demonstrated peritonitis and was taken to theatre. At laparotomy, there was faecal peritonitis with signs of blast injury throughout the sigmoid colon and a perforation at the apex of the sigmoid colon. A Hartmann’s resection was performed with washout of the peritoneal cavity. The patient made a good post-operative recovery.

Discussion

There is little information as to what constitutes adequate bowel preparation for endoscopic electrosurgical procedures in the rectum and colon. In this case, measures were taken to reduce the risk of colonic explosion. A clean sigmoid colon was found on endoscopy indicating effective bowel preparation and suction of colonic gas was undertaken. However, air insufflation was used as there were no facilities for carbon dioxide insufflation.

While colonic perforation due to explosion of intraluminal gas at endoscopy is reported in the literature(2) it is not recognised as a complication of endoscopic electrosurgical procedures in the guidelines published by the British Society of Gastroenterology(9) and the Society of American Gastrointestinal Endoscopic Surgeons.(10) The question of what constitutes adequate bowel preparation for safe endoscopic electrosurgery is similarly not addressed in these guidelines. 

Conclusion
We conclude that the risk of colonic perforation during endoscopic electrosurgery is minimal if the bowel is clean on initial endoscopy and suction of colonic gas is undertaken. The use of carbon dioxide insufflation would reduce the risk of this rare complication further. 

Colonic gas detonation occurs despite precautionary measures and such cases are probably unforeseeable and will continue to occur on rare occasions.(8)

Competing interests

The authors declare that they have no competing interests.

Authors' contributions

SN wrote the case presentation

OA wrote the literature review

SM edited the manuscript 

AS reviewed the manuscript

References

1. Avgerinos A, Kalantzis N, Rekoumis G, Pallikaris G, Arapakis G, Kanaghinis T. Bowel preparation and the risk of explosion during colonoscopic polypectomy. Gut. 1984 Apr;25(4):361-4.

2. Ben Soussan E, Mathieu N, Roque I, Antonietti M. Bowel explosion with colonic perforation during argon plasma coagulation for hemorrhagic radiation-induced proctitis. Gastrointest Endosc. 2003 Mar;57(3):412-3.

3. Taylor EW, Bentley S, Youngs D, Keighley MR. Bowel preparation and the safety of colonoscopic polypectomy. Gastroenterology. 1981 Jul;81(1):1-4.

4. Bigard MA, Gaucher P, Lassalle C. Fatal colonic explosion during colonoscopic polypectomy. Gastroenterology. 1979 Dec;77(6):1307-10.

5. Gallagher EA, Clarke E, Connor M, Shanahan I, Smyth MR, Lennon JR, et al. A study of intracolonic hydrogen and methane levels during colonoscopy. Ir J Med Sci. 1992 Oct;161(10):582-5.

6. Keighley MR, Taylor EW, Hares MM, Arabi Y, Youngs D, Bentley S, et al. Influence of oral mannitol bowel preparation on colonic microflora and the risk of explosion during endoscopic diathermy. Br J Surg. 1981 Aug;68(8):554-6.

7. La Brooy SJ, Avgerinos A, Fendick CL, Williams CB, Misiewicz JJ. Potentially explosive colonic concentrations of hydrogen after bowel preparation with mannitol. Lancet. 1981 Mar 21;1(8221):634-6.

8. Hoff G, Bretthauer M. Colonic explosion: An unavoidable complication? Endoscopy. 2007 Mar;39(3):258.

9. BSG Guidelines in Gastroenterology. Complications of gastrointestinal endoscopy: London: British Society of Gastroenterology, 2006.

10. Wexner SD, Beck DE, Baron TH, et al. A consensus document on bowel preparation before colonoscopy: prepared by a task force from the American Society of Colon and Rectal Surgeons (ASCRS), the American Society for Gastrointestinal Endoscopy (ASGE), and the Society of American Gastrointestinal and Endoscopic Surgeons (SAGES). Surg Endosc 2006;20(7):1147-60.
