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	Caecal Volvulus: Untwisting the Mystery  

	[bookmark: _aehq1n7ftsh7]SUMMARY

	[bookmark: _Hlk55479612]Caecal volvulus is an infrequent cause of acute surgical abdomen, whereby an abnormally mobile cecum twists upon its own axis. It can lead to the development of closed loop obstruction, small bowel ischemia, and perforation. Early recognition and prompt treatment is key, however due to the rarity of this pathology it is seldom listed as a differential diagnosis. Here, we present a single-centre case series of 2 patients presenting with caecal volvulus to an Emergency Surgery Unit at a University Hospital.

	[bookmark: _ez2uu7s79acb]BACKGROUND

	Caecal volvulus is a rare cause of an acute abdomen. Every year, approximately 2.8-7.1 people in a million are affected[1]. Given the scarcity of its presentation, it often proves difficult for clinicians to recognise, therefore potentially delaying treatment. However, early diagnosis is imperative as caecal volvulus can lead to life-threatening complications such as closed loop obstruction, bowel ischemia, or perforation. 

It is particularly difficult to diagnose given that history and examination, blood tests, and initial imaging investigations (i.e. AXR) are nonspecific. Contrast CT scan is the imaging of choice in view of its diagnostic accuracy, as well as the additional benefit of identifying whether there is any bowel ischaemia or perforation, which help with operative planning. Definitive treatment entails surgical resection of the affected segment, ideally with primary anastomosis if clinically feasible. 

Here, we present a single-centre prospective case series of 2 consecutive patients presenting with caecal volvulus to the Emergency Surgical Unit at a University Hospital from April to June 2019.


	[bookmark: _hclzsfp87dp5]CASES

	[bookmark: _hmtuc0asknsk][bookmark: _Hlk55928190]Case 1:
Presentation: 

[bookmark: _Hlk55928559]A woman in her 60’s presented to the Emergency Surgical Unit overnight with a history of sudden onset colicky right lower quadrant pain.She had lost her appetite and was nauseated but had not had any episodes of vomiting. Bowels had opened the day before, but had not opened since the onset of the pain. She denied any change in bowel habit or unintentional weight loss. She also denied any systemic symptoms. Past medical history was significant for hypertension, breast cancer which had been treated with wide local excision (more than 10 years prior), and transabdominal hysterectomy for fibroids (more than 10 years prior).

On examination a laparotomy scar from her previous hysterectomy was visible. On palpation, her abdomen was soft, but tender at the level of the umbilicus. There was no peritonism. Bowel sounds were present on auscultation.

Investigations: 

Her admission bloods were significant for mild leukocytosis, but were otherwise normal (Na 136 mmol/L, K 4.4 mmol/L, Cr 66 umol/L, CRP <0.2 mg/L, WCC 13.8 x 109/L, Hb 136 g/L, pH 7.43, lactate 0.7 mmol/L). She underwent an abdominal XR which demonstrated a distended viscus in the right lower quadrant (Figure 1a). CT findings were consistent with a caecal volvulus, with maximal dilation reaching 8.3cm. There was afferent ileal dilatation (up to 3.2 cm) with faecalisation in the distal loops, and collapse of the efferent colon. There was associated whirling of the feeding mesenteric vessels. 

Treatment: 

Given how well she was clinically, she was initially managed conservatively with gastrograffin and observed, with plans for an elective operation if this resolved. However, she began vomiting and deteriorated, thus it was deemed necessary for her to undergo emergency surgery. She underwent a laparotomy, performed by the on-call consultant, and was found to have a massively dilated caecum with multiple serosal tears, and a fixed band adhesion around which the caecum had volved (Figure 1). She underwent a right hemicolectomy in view of excising the volved caecal segment, with primary ileocolic anastomosis. She had an uneventful recovery, and was discharged 7 days after her operation.  

	[bookmark: _3uh920fdciij]Case 2:
Presentation: 

A male in his 20’s presented to the Emergency Surgical Unit one evening with sudden onset central abdominal painand vomiting. The abdominal pain was intermittent and sharp in nature, limited to the lower abdomen, and radiating to the back. The pain was alleviated by vomiting, and he had vomited more than 6 times prior to presentation. His bowels had opened 1 day before, but he had not passed any flatus since then. His past medical history was significant for situs inversus, with a previous episode of abdominal pain requiring hospitalisation for malrotation (which resolved with conservative management).

On visual inspection his abdomen did not have any surgical scars and was not distended. On palpation, he was tender by the umbilicus with some voluntary guarding, but nil peritonism. 

Investigations: 

His admission bloods were significant for mild leukocytosis, but were otherwise normal (Na 140 mmol/L, K 4.1 mmol/L, Cr 80 umol/L, CRP 2.3 mg/L, WCC 12.7 x 109/L, Hb 141 g/L, pH 7.40, lactate 1.6 mmol/L). He was commenced on treatment for suspected gastritis which consisted of: a proton pump inhibitor, analgesia, and antiemetics. He improved clinically and was awaiting hospital discharge; however, he then had a recurrence of intense abdominal pain. 

Given the severity of symptoms with no clear cause identified, he underwent a contrast CT, which demonstrated: ‘prominent swirling of the mesenteric vessels with proximal venous engorgement and resulting rotation in the right colon. The majority of the colon lies in an abnormal position mostly to the left of the midline, with caecum rotated and lying below the liver in the right upper quadrant, and descending colon passing inferomedially and then cranially at the site of the swirling vessels. The SMV lies anterior to the SMA, the horizontal part of the duodenum does cross the midline but the appearance suggests the DJ flexure is low in keeping with a malrotation. Therefore, given his history of bowel malrotation, appearances are concerning for a caecal volvulus causing large bowel mechanical obstruction, with a competent ileocecal valve. There are no signs of bowel compromise or perforation (Figure 2).’ 

Treatment: 

Given the confirmed obstruction, a nasogastric tube was inserted and he was made nil by mouth with intravenous fluid support. He was reviewed by the gastroenterology team in view of colonoscopic decompression that evening, however due to the high likelihood of failure and risk of perforation from insufflation, this approach was deemed inappropriate. Unfortunately, due to clinical priority it was not possible for him to undergo surgery overnight. Later that evening his pain worsened, and as it was no longer controlled by oral morphine he required intravenous patient-controlled analgesia to be set up. He was taken to theatre for a laparotomy by the on-call surgical consultant, during which he was found to have bowel malrotation with a caecal volvulus inclusive of the ascending colon and terminal 10cm of ileum, causing a closed loop obstruction. The volved bowel was bruised and congested, thus the decision was taken to resect the affected part in entirety via a right hemicolectomy with primary ileocolic anastomosis. Recovery was complicated by a postoperative ileus, which was managed conservatively. He recovered and was discharged within 9 days of his operation.

OUTCOME AND FOLLOW-UP
Both patients were successfully discharged home 7-9 days after their operation. They were advised to avoid heavy lifting for 3 months as part of their recovery. Both patients have recovered well (as per their routine 6-8 week follow-up appointment), and have not required hospital readmission for any complications up to 1 year after. 

	[bookmark: _hphyov1e360w][bookmark: _br5llfmuldmh][bookmark: _u0enx0otl0t8]DISCUSSION 

	Caecal volvulus is a rare cause of an acute abdomen, thus is seldom a differential diagnosis amongst clinicians. If not treated promptly, this condition can be life threatening as patients can develop closed loop obstruction, bowel ischemia, or perforation. 

Predisposing factors include anything which increases the mobility of the caecum. During embryologic development, the ascending colon rotates 270° counter-clockwise from left to right before becoming  fixed to the posterior abdominal wall [2]. However, in cases of under/ over-rotation, or deficient fixation in the presence of normal rotation, the caecum becomes more mobile and thus is free to twist upon its own axis. Furthermore, the caecum can become increasingly mobile over time, secondary to conditions such as chronic constipation and paralytic ileus[3]. Adhesions or congenital bands also predispose to caecal volvulus, as they act as a fulcrum around which the caecum can twist [4].  Other conditions which have been linked to developing caecal volvulus include previous abdominal surgery, pregnancy, acute medical illness, as well as mental illness [4]. There are other rare causes such as neurofibromatosis, with 1 other case having been reported in literature, however the mechanism of action is unknown [5]. In most patients with caecal volvulus, the torsion often involves the caecum and adjoining bowel (ascending colon and distal ileum)[6]. Each of the patients in this case series had had a predisposing factor leading to the development of caecal volvulus. Anatomical variations were present in all three patients in this case series (congenital band, ganglioneuromatosis polyposis, and situs inversus), all of which are known to predispose to caecal volvulus.    

History and examination can be nonspecific, and vary depending on the duration and severity of illness. Initial presentation can be on-and off colicky abdominal pain & distension, symptoms of obstruction (vomiting, bowels not opening, etc.), or acute abdomen in the event of bowel ischemia or perforation [4]. Unless there is a known history of a predisposing factor, caecal volvulus is unlikely to be considered a differential diagnosis. 

Blood tests are nonspecific, and are often normal until complications develop. In cases where there is an element of obstruction with protracted vomiting, patients may develop hypokalemia and alkalosis[7]. In cases where there is necrosis or perforation, patients may become acidotic with a high lactate and leukocytosis. However, none of these altered parameters are specific for caecal volvulus. 

A plain abdominal XR can be useful in identifying abnormal bowel gas patterns, however this form of imaging is diagnostic in less than 20% of cases [4]. Pathognomonic for volvulus is the ‘coffee bean’ sign, whereby the large bowel takes on the shape of a bean, however this connotation is more associated with sigmoid rather than caecal volvulus (and is unable to distinguish between the two, although location of the ‘coffee bean’ may be suggestive)[8]. According to Gaillard  et al, the differentiating feature is the number of air-fluid levels, as a caecal volvulus will have a singular level whereas a sigmoid volvulus will reportedly have multiple[8]. Furthermore, the abdominal XR may show dilated small bowel loops as well as the absence of gas in the distal colon which would be suggestive of obstruction, however this too is nonspecific[9]. 

Historically, barium enemas were used for diagnosis, with the ‘bird beak’ sign in the efferent bowel considered diagnostic [9]. However, in view of the procedural difficulty and associated risk of perforation with subsequent chemical peritonitis, it is no longer considered first-line [10]. Contrast CT scan is the diagnostic tool of choice in view of its diagnostic accuracy, and the additional benefit of identifying whether there is any bowel ischaemia or perforation. Typical CT findings include: caecal distension as well as abnormal position, the ‘whirl’ sign, a central appendix, the ‘coffee bean’ sign, and distal bowel collapse [9]. 

Initial management entails conservative measures such as: analgesia, antiemetics, intravenous fluids, having the patient stop any oral intake, insertion of a nasogastric tube to facilitate proximal bowel decompression, and insertion of a urinary catheter to monitor fluid input/output [9]. 

Endoscopic decompression is advocated for management of uncomplicated sigmoid volvulus; however, this is not the case for caecal volvulus. As the position of the caecum approaches the limit of a colonoscope, the manoeuvrability of the scope decreases, thus increasing the likelihood of failure of the procedure with a high risk of perforation[11]. Given the success rate of endoscopic decompression is less than 5%, it is an ill-advised option, therefore, immediate surgery is the intervention of choice[11]. 

In the acute setting, immediate surgical reduction of the twisted segment can relieve obstruction, and prevent ischemia and perforation. In patients deemed unfit for major complex surgery, a temporizing solution would be to secure the mobile segment via laparoscopic caecopexy provided the bowel is not compromised and there is sufficient space for abdominal insufflation[12]. It is preferable to secure the caecum in place as detorsion alone has a high rate of recurrence (estimated at 75%) [13]. However, the definitive surgical intervention is comprised of a right hemicolectomy or limited ileocaecal resection with primary ileocolic anastomosis provided there is no peritoneal soiling, or ileostomy and mucus fistula formation if there is contamination [9]. This can either be done as a laparoscopic assisted surgery or as a laparotomy, depending on patient well-being as well as the dilatation of the bowel and potential space within the abdominal cavity. 


	[bookmark: _r79k29jyfj73][bookmark: _lg4j1rt3cwl5][bookmark: _3htit2xg0ct9]LEARNING POINTS/TAKE HOME MESSAGES

	· [bookmark: _9r6a4zdy5gfy]Caecal volvulus is a rare cause of acute surgical abdomen, and can cause closed loop obstruction, bowel ischemia, and perforation 
· Contrast CT abdomen & pelvis is the diagnostic test of choice
· Endoscopic decompression is contraindicated due to the high likelihood of perforation and failure
· Definitive management is surgical resection of the affected segment 
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Figure 1: Case 1: Caecal volvulus as seen on Abdo XR, CT, and intraoperatively
Figure 1a: Abdominal XR with distended viscus in the right lower quadrant. 
Figure 1b: Image taken intraoperatively depicting grossly distended cecum and ascending colon prior to resection.

Figure 2: Case 2: Caecal volvulus in the context of malrotation as seen on CTin coronal view.1a
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