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A lesson to learn in iatrogenic perforation of sigmoid volvulus after endoscopic derotation
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ABSTRACT

[bookmark: _GoBack]A 78-year-old gentleman was diagnosed with stable sigmoid volvulus after complaining of acute abdominal pain with no bowel opening for a week. Abdominal radiography confirmed the diagnosis after showing a typical coffee bean sign. Opting for conservative management, an urgent endoscopic reduction was attempted with insertion of flatus tube and achieved successfully. However, the flatus tube dislodged in the ward and reinsertion was attempted without direct vision. Patient’s condition deteriorated and computed tomography of the abdomen revealed an extensive pneumoperitoneum requiring urgent laparotomy. Massive faecal contamination was visualized with evidence of a sharp tip of the flatus tube piercing through the sigmoid colonic wall. Hartmann's procedure was performed. However, he deteriorated despite the surgery. He succumbed 3 days after the operation. We describe a case of a successful endoscopic derotation of sigmoid volvulus with iatrogenic bowel perforation after reinsertion of flatus tube. 	Comment by Microsoft Office User: 	Comment by user: Apology. I am not sure whats your comment on the sentence. I believe the grammar is correct.

KEYWORDS: Sigmoid colon, volvulus, colonoscopic surgical procedure, iatrogenic disease	Comment by Microsoft Office User: Suggest to change to colonoscopic derotation or colonoscopy .	Comment by user: Apology. The keyword stated in MESH browser is “colonoscopic surgical procedure” to replace colonoscopic derotation. I can’t find another word for derotation 
	Comment by Microsoft Office User: Remove disease	Comment by user: Apology. The keyword stated in MESH browser is “iatrogenic disease”. I can’t find “iatrogenic” solely 
















INTRODUCTION

Acute sigmoid volvulus is a surgical emergency. It is defined as torsion of the sigmoid colon around its mesenteric axis leading to an acute large intestinal obstruction. If it’s left untreated, often it results in life-threatening complications namely bowel ischemia, gangrene, and perforation.1,2 The current primary treatment for uncomplicated and stable sigmoid volvulus in emergency setting is colonoscopic derotation and decompression via flatus tube.3 Emergency surgery is required in patients who had failed nonoperative treatment or in those with peritonitis, perforation or bowel gangrene upon initial assessment.4 One of the most common complications of sigmoid volvulus is sigmoid perforation. However, iatrogenic sigmoid perforation post-endoscopic derotation due to inappropriately placed flatus tube has not been reported before. We describe a 78-year-old gentleman who had a successful endoscopic derotation of sigmoid volvulus, developed bowel perforation after reinsertion of flatus tube and discuss its literature review. To the best of our knowledge, there was no other published case report similar to this case.	Comment by Microsoft Office User: Please state your references	Comment by user: Cited. The reference as below:
Lal SK, Morgenstern R, Vinjirayer EP, Matin A. Sigmoid volvulus an update. Gastrointest Endosc Clin N Am. 2006;16(1):175-87.

CASE REPORT

A 78-year-old gentleman was admitted to our hospital with abdominal distension and a 7 days history of no bowel opening associated with nausea and vomiting of partially digested food. He has underlying medical illnesses which are hypertriglyceridemia, hypertension and history of abdominal aortic aneurysm repair 13 years ago. On admission, his general condition was good but slightly dehydrated. His abdomen was soft but distended. There was no peritonitis. The rectum was empty on per rectal examination. The renal profile was deranged with urea of 9.7 mmol/L, creatinine 137 mmol/L. Other blood investigations were within normal limits. Serum lactate was 2.0. Venous blood gas showed no metabolic acidosis. His chest x-ray showed normal lung fields with no evidence of air under diaphragm (Figure 1a). Abdominal radiograph showed dilated large bowel with coffee bean sign (Figure 1b). 	Comment by Microsoft Office User: 7 days	Comment by user: Corrected	Comment by Microsoft Office User: Radiograph	Comment by user: Corrected

He was given fluid resuscitation due to acute kidney injury. In view of stable sigmoid volvulus, he was immediately sent for flexible sigmoidoscopy and emergency endoscopic reduction was attempted. We managed to scope proximal to the twisted segment. Whirlpool sign was noted. The mucosa of sigmoid colon was healthy. A flatus tube was inserted and anchored. Post sigmoidoscopy, the patient was hemodynamically stable. In the ward, the flatus tube accidentally had dislodged. It was reinserted with lignocaine gel using blinded method. The procedure was uneventful. He was stable until 6 hours post reinsertion, he started to deteriorate and developed tachycardia and type 1 respiratory failure. His ventilatory support was upgraded to ventilatory mask 40%. On examination, his abdomen became tense and distended with mild tenderness on palpation. A computed tomography (CT) of abdomen was performed which revealed an extensive pneumoperitoneum suggesting of visceral perforation (Figure 2). 	Comment by Microsoft Office User: Rephrase this sentence	Comment by user: Corrected	Comment by Microsoft Office User: Remove initially	Comment by user: Corrected	Comment by Microsoft Office User: Can make into a single shorter sentence	Comment by user: Simplified and revised

He was immediately posted for urgent exploratory laparotomy. Despite on fluid resuscitation, his condition even deteriorated. He started to have hypotension and type 2 respiratory failure requiring elective intubation. He was stabilized in the intensive care unit before embarking to surgery. Once stable, he was pushed to the operating theatre. During laparotomy, massive amount of faecal contamination was encountered upon entering the peritoneum. The sigmoid colon was redundant. A perforation was noted at the sigmoid colon with the tip of the sharp flatus tube abutting the colon (Figure 3a, 3b). Patient was preceded with Hartmann’s procedure and peritoneal lavage.	Comment by user: Removed	Comment by Microsoft Office User: Icu stand for intensive care unit	Comment by user: Corrected	Comment by Microsoft Office User: Is there any ischaemic segment of the bowel to suggest perforation purely mechanical? Picture of specimen showed area if gangren. Best to include HPE of perforation site	Comment by user: The gangrene part visualized in the picture is the segment where the perforation is located

From the report of HPE, it stated an ischaemic tissue at the perforation site. However, the HPE could not be provided at the moment due to logistic issue	Comment by Microsoft Office User: Clarify type of tube use if consider as sharp	Comment by user: In this case, a silicone tube was used. To make it worst, it was cut in oblique manner forming a sharp end

After the surgery, his general condition did not improve and he became critically ill. He developed disseminated intravascular coagulation, worsening metabolic acidosis and hypothermia. Despite on haemodialysis and inotropic support, he eventually succumbed after 3 days of surgery.

DISCUSSION

Colonic volvulus is a common aetiology of large bowel obstruction. Majority of the cases happen in the sigmoid colon and followed by the caecum.1 Early diagnosis and prompt treatment are essential as volvulus without ischemia has mortality rate of less than 7% compared to the cases with ischemia which are 33-80%.1 The pathophysiology of sigmoid volvulus involves several factors. Three important factors are; elongated or redundant sigmoid loop, narrowed sigmoid mesocolon base at its parietal attachment and a torque force to the sigmoid loop, which causes the torsion process.5 Classically, sigmoid volvulus occurs in a clockwise direction. When the sigmoid colon twists on its mesenteric axis, it will cause closed loop obstruction as both ends are occluded. The bowel gas enters the closed loop but unable to escape from it, resulting in bowel dilatation and further tightening of the twisted loop, eventually compromising the blood supply to the bowel, causing bowel perforation and ischaemia.6

The initial management in colonic volvulus is to exclude bowel ischemia. For acute uncomplicated non-ischaemic volvulus, the option of management is colonoscopic derotation, followed by elective definitive surgery.7 Ischaemic necrosis of sigmoid wall causing perforation is a common dreaded complication of sigmoid volvulus. During endoscopic detorsion and decompression of sigmoid volvulus, a drainage catheter is usually inserted into the sigmoid colon advances beyond the point of obstruction guided by a guide wire. If there is any sign of peritoneal irritation or ischemic bowel, peritonitis or unsuccessful non-surgical treatment, the only option of treatment is emergency surgical resection. 

The flatus tube that was used in our case was not a proper soft flatus tube. It was a chest tube which was used as a substitution to the actual flatus tube. It was stiffer and accidentally had a sharp and pointed tip (Figure 3c). The initial flatus tube had dislodged post-endoscopic reduction and it was reinserted into the colon in a blinded technique with the sharp tip pointed into the colon. A high possible mechanism of iatrogenic mechanical perforation in this case was due to the direct force from the sharp tip of the flatus tube piercing through the wall of the sigmoid colon. During the endoscopic reduction, the colour of sigmoid colonic mucosa was visualized clearly, appeared healthy and viable. Thus, we did not suspect there was an ischemic perforation. 	Comment by Microsoft Office User: Explain how and where donyou anchor this tube	Comment by user: The tube is plastered tightly to the upper thigh. In our center, we use “Elastoplast” or “tensoplast”

Endoscopic reduction of sigmoid volvulus certainly is a primary effective and safe emergency treatment of choice in uncomplicated acute sigmoid volvulus. Iatrogenic mechanical perforation of sigmoid colon post-endoscopic reduction of sigmoid volvulus is rare but it is absolutely important and life-threatening pitfall. Particularly the flatus tube that was used for reduction has a sharp tip end. In our case, the potential risk of mechanical perforation was high especially the flatus tube has a very sharp tip and it was reinserted not under the direct vision. Therefore, to prevent this hazardous complication, clinicians must ensure the flatus tube to be inserted under direct vision and extra precaution must be reminded in using flatus tube with sharp tip as it could cause mechanical perforation. A properly designed flatus tube should be used in this case.8 In our case, it was a lesson to learn to avoid similar calamity in the future. 	Comment by Microsoft Office User: Why this tube was use instead	Comment by user: We want to highlight the problem that can happen if things are not followed according to the protocol.

In conclusion, iatrogenic sigmoid colon perforation after endoscopic perforation is a rare circumstance. It is a very important and life-threatening complication and should always be diagnosed early by acute care physicians. To avoid this dangerous complication, a proper soft flatus tube must be used in reduction of colon under direct endoscopic vision. Besides, acute care physician must learn to recognize pneumoperitoneum clinically to diagnose bowel perforation. An emergency operation has to be arranged as soon as patient’s condition is optimized.	Comment by Microsoft Office User: Discussion is more on how to avoid iatrogenic perforation while the tittle ia about avoiding mortality. Suggest to revise this paragraph or change the tittle as this conclusion does not answer the question in the tittle. Mortality can be due to many factors.	Comment by user: I have revised the title as suggested in the comment. The new title sounds more general. 

“A lesson to learn in iatrogenic perforation of sigmoid volvulus after endoscopic derotation”
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FIGURE LEGENDS
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Figure 1(A). Erect chest radiograph upon admission showing no air under diaphragm. (B). Plain abdominal radiograph examination revealed dilated large bowel with severely dilated sigmoid loop with coffee bean sign.
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Figure 2. Plain abdominal computed tomography revealing gross pneumoperitoneum.
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Figure 3(A). Tip of the sharp flatus tube piercing through the colon and causing perforation. (B). Perforation noted at sigmoid colon as shown by the forceps. (C). A chest tube with sharp tip which was used as substitute for the soft flatus tube.
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