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Abstract
There are many case reports on colon diverticula that cause irritable bowel syndrome, constipation, bleeding, diverticulitis, stricture due to multiple recurrences of diverticulitis and perforation. However, few articles have examined neoplasms that arise from a diverticulum, such as adenoma and adenocarcinoma, and there have been no reports of granulation polyps that arise from a colon diverticulum after recurrent diverticulitis. We observed a rare granulation polyp that arose from a diverticulum due to repeated episodes of local diverticulitis. Narrow band imaging magnified colonoscopy was very useful to diagnose the polyp with a granulation polyp due to absence of the indirect pit pattern of the surface of the polyp. We successfully resected the polyp using endoscopic mucosal resection. We inverted the diverticulum, and the resected stalk of the polyp was used to close the diverticulum with an over-the-scope clip. If a granulomatous polyp would arise from a diverticulum, differential diagnosis between a colon neoplasm and a granulomatous polyp would not only be difficult but also necessary for suitable endoscopic treatment. 
© 2013 Baishideng. All rights reserved.
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Core tip: The study observed a rare granulation polyp that arose from a diverticulum due to repeated episodes of local diverticulitis. Authors successfully resected the polyp using endoscopic mucosal resection. Authors inverted the diverticulum, and the resected stalk of the polyp was used to close the diverticulum with an over-the-scope clip. 
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INTRODUCTION
A colon diverticulum is caused by increased intra-colonic pressure or by a weakened colonic wall. Most colon diverticula consist of acquired pseudodiverticula and have been observed in the sigmoid colon of patients in Western countries and in the ascending colon of patients in Japan[1]. The most reliable method to identify colon diverticula is a barium enema; however, once a diverticulum begins to bleed, colonoscopy (CS) is a useful modality to treat the bleeding vessels[2,3]. As the incidence of colonic diverticular bleeding is increasing, treatments are not yet well established. The risk factors contributing to recurrent hemorrhage after initial improvement of colonic diverticular bleeding were past histories of hypertension or renal deficiency. Follow up CS after the initial improvement of colonic diverticular bleeding is needed in patients with hypertension or renal deficiency[4]. In addition, local peritonitis due to diverticulitis and perforation are one of the serious complications[5]. Although 85% of colonic diverticulitis will recover with a nonoperative treatment, some patients may have complications such as abscesses, fistulas, obstruction and panperitonitis[6,7]. On the other hand, few articles have examined neoplasms that arise from the diverticulum, such as adenoma and adenocarcinoma[8].
We experienced a rare case of a granulomatous polyp arose from a colon diverticulum.
CASE REPORT

A 62-year-old woman who suffered from repeated left lower abdominal pain and high fever (38 °C) underwent a CS and was diagnosed with a sigmoid colon polyp that was approximately 25 mm in diameter (Figure 1A). Twice during the previous year, she suffered from abdominal pain and high fever, and her blood laboratory data were as follows: a white blood cell count of 12000/μL and a C-reactive protein level of 5.59 mg/mL. After undergone the CS, she had no symptoms, such as high fever or abdominal pain. Additionally, narrow band imaging (NBI) magnified CS was performed to diagnose the polyp in greater detail. Several irregular micro-vessels were found on the surface of the polyp. However, the pit pattern, which is usually observed in neoplasms, such as adenoma and adenocarcinoma, was absent from the surface of the polyp (Figure 1B). The surface of the polyp was smooth, and we were unable to determine whether the polyp was a neoplasm or an inflammatory polyp. To confirm the qualitative histological diagnosis, we performed EMR of the polyp. We obtained written informed consent from the patient regarding the EMR procedure for the treatment of the polyp. During EMR, a local natural saline injection was administered, and we found a small lifting sign (Figure 1C). We were unable to find any non-lifting signs; therefore, we resected the polyp using EMR. After performing EMR and removing the polyp, we identified the diverticulum using the resected stalk of the polyp (Figure 1D). A closer view of the resected surface revealed that the cavity of the diverticulum was irregular and exposed vessels were observed (Figure 2A). The resection of the polyp indicated that it arose from the diverticulum (Figure 2A). To prevent post-EMR bleeding and delayed perforation, we inverted the diverticulum and sutured the inverted diverticulum, including the resected stalk of the polyp, with an over-the-scope clip (OTSC) (Figure 2B). After the EMR procedure, computed tomography was performed to examine the soft tissue density around the OTSC and the increased fat density around the resected site (Figure 2C and 2D). 

According to the clinical course of the patient, which included high fever and repeated left lower abdominal pain, we suspected that post-inflammation granulation tissue arose from the bottom of the diverticulum after repeated episodes of diverticulitis. Seven days later, the histology of the polyp revealed that it was composed only of granulation tissue with no neoplasm (Figure 3). The patient was discharged from our hospital without any complications.

DISCUSSION

We report the unique case of a granulomatous polyp that arose from a single diverticulum after repeated episodes of local diverticulitis. Colon diverticulum causes some serious complications such as bleeding, stricture due to multiple recurrences of diverticulitis and perforation[5-7]. Several case reports have also described neoplasms that arose from a single diverticulum, which was successfully treated with EMR and completely closed with the assistance of laparoscopy[8]. However, there have been no previous reports of granulomatous polyps that arose from a single diverticulum after repeated episodes of local diverticulitis, which was treated with EMR and closed with an OTSC. When polyps are diagnosed as neoplastic, magnifying chromoendoscopy and NBI magnifying image-enhanced endoscopy can be used to detect the pit pattern. A granulomatous polyp should be diagnosed when no pit pattern is observed because a pit pattern reveals the surface characteristics of a neoplasm[9]. The resection of a polyp that arose from a diverticulum is associated with a risk of perforation or bleeding. A full-thickness resection using a pre-full thickness suture with an OTSC was reported to be the safest method to resect the full-thickness wall of the colon[10]. Similarly, after inverting the diverticulum and the polyp into the colon, a full-thickness suture using an OTSC and a full-thickness resection may be safely performed. In this case, we should have initially inverted the diverticulum and the polyp and safely resected the full-thickness of the colon wall after diagnosing the granulomatous polyp that arose from a diverticulum. When many granulomatous polyps arise from many diverticula and the neighboring granuloma fuses, a stricture of the colon may develop; therefore, a differential diagnosis between colon cancer and a granulomatous stricture would be difficult[11]. 
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Figure 1 Endoscopic mucosal dissection of the sigmoid colon polyp. A: A sigmoid colon polyp approximately 25 mm in diameter. B: NBI magnified CS was performed to diagnose the polyp in greater detail, Several irregular micro-vessels were observed on the surface of the polyp, but no pit pattern was observed on the surface; C: A local natural saline injection was administered, and we observed a small lifting sign; D: After the EMR procedure and the removal of the polyp, it identified the diverticulum using the resected stalk of the polyp. 
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Figure 2 Closure of the diverticulum using the resected stalk of the polyp. A: A closer view of the resected surface, the cavity of the diverticulum was irregular (the black arrows), and an exposed vessel was identified (the red arrow), the resection of the polyp indicated that it arose from the diverticulum; B: To prevent bleeding and delayed perforation following the EMR procedure, we inverted the diverticulum and sutured the inverted diverticulum, including the resected stalk of the polyp, using an OTSC (the red arrows); C and D: After the EMR procedure, CT was performed to examine the soft tissue density around the OTSC and the increased fat density around the resected site (the yellow arrows). 
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Figure 3 Histological findings of the resected polyp. A: A ( 20 magnified NBI image of the granulomatous polyp; B: A ( 20 magnified image with a hematoxylin eosin (HE) stain, the yellow and blue circles in Panel A correspond to those in Panel B; C: A ( 100 magnified image with a HE stain reveals significant infiltration of lymphocytes and plasma cells; D: A ( 200 magnified image with a HE stain reveals increased outgrowth of microvascular structures and infiltration of lymphocytes, neutrophils and plasma cells, which indicates granulation tissue. There were no atypical cells or structural atypia.
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