Name of Journal: World Journal of Clinical Cases
Manuscript NO: 82142
Manuscript Type: CASE REPORT

Unusual phenomenon—“polyp” arising from a diverticulum: A case report

Liew JJL et al. Three-month follow-up of acute diverticulitis

Jacqueline Jin Li Liew, Wei Shyann Lim, Frederick H Koh

Jacqueline Jin Li Liew, Wei Shyann Lim, Yong Loo Lin School of Medicine, National University of Singapore, Singapore 117597, Singapore

Frederick H Koh, Colorectal Service, Department of General Surgery, Sengkang General Hospital, Singapore 544886, Singapore

Author contributions: Koh FH is responsible for research design; Liew JJL, Lim WS are responsible for research and data curation; Koh FH, Liew JJL and Lim WS analysed data; Liew JJL and Lim WS are responsible for the original draft preparation; Koh FH is responsible for reviews and editing; Liew JJL and Lim WS wrote the paper; Koh FH contributed to supervision.

Corresponding author: Frederick H Koh, FRCS (Ed), MBBS, MMed, Assistant Professor, Colorectal Service, Department of General Surgery, Sengkang General Hospital, 110 Sengkang E Way, Singapore 544886, Singapore. frederickkohhx@gmail.com

Received: January 31, 2023
Revised: March 1, 2023
Accepted: April 4, 2023
Published online: 

 2 / 2

Abstract
BACKGROUND
Sealed perforation of colonic diverticulum is a common clinical condition and may be differentiated from an underlying malignant perforation using interval endoscopy. We present an uncommon colonoscopy finding of a healed diverticular perforation, mimicking a polyp, 6 wk post-diverticulitis—something that has not been reported in literature. We aim to shed light on the likely process that resulted in the trompe l'œil after diverticulitis. This also introduces the possibility of more targeted colonic resection in the event of a similar recurrence.

CASE SUMMARY
A middle-aged Chinese female presented with a 3-d history of non-colicky left iliac fossa pain. It was associated with fever (Tmax 37.6 ºC), non-bloody diarrhoea and non-bloody, non-bilious vomiting. She had a history of Type 2 diabetes mellitus, well controlled on metformin. Tenderness was noted on the left iliac fossa region with no guarding or mass. Total white cell count (11.45 × 109/L) and C-reactive protein levels (213.9 mg/L) were elevated. Computed tomography imaging of the abdomen revealed pericolonic fat stranding and extraluminal air pockets fluid density with peritoneal thickening at the sigmoid colon, likely representing a sealed perforation. Six weeks after the episode, she underwent a follow-up colonoscopy. An exophytic polypoid lesion closely associated with a diverticulum was seen in the sigmoid colon. The lesion was easily “pinched” off without much effort using endoscopic forceps and sent for histology which revealed granulation tissue suggesting a healed diverticular perforation. 

CONCLUSION
Granulation tissue associated with healed diverticular perforations resemble polyps. Tattooing around these sites may allow for future targeted colonic resections. 
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Core Tip: This case report aims to shed light on the possible morphology of a healed diverticular perforation. This is important as patients who have suffered from diverticular perforations are at increased risk of recurrence, with high likelihood of the previously perforated diverticulum being the offending cause. Recognising the appearance of granulation tissue from a possible sealed perforated diverticulum and marking the site with injectable tattoos may allow for targeted resections of the colon if recurrence occurs. This preserves more parenchyma, allows for a potentially faster surgery, and shortens recovery time while achieving an equivalent improvement in quality-of-life.

INTRODUCTION
Diverticular disease is a common benign condition defined by the outpouching of all layers of the intestinal mucosa[1]. Diverticular disease of the colon is common in industrialised countries. The prevalence of diverticular disease is similar in men and women. However, the prevalence of diverticular disease increases with age, ranging from 10% in those younger than 40 to 50 years old, to 70% in those above 80 years of age[2-4]. The anatomic distribution of diverticular disease also varies geographically. In the west, diverticuli are commonly limited to the sigmoid colon in 65%, sigmoid plus other colonic diverticuli in 25%, pan colonic diveritculi in 7%, and diverticuli isolated to a segment proximal to the sigmoid colon in 4% of patients[5]. Conversely, in the East, in Asian populations, the anatomic distribution is different and primarily involves the right colon with a prevalence rate of 13% to 25%[6-9].
Perforation of diverticulitis occurs secondary to bowel wall inflammation, subsequent necrosis and the loss of intestinal wall integrity. The principles for the management of diverticular perforations are dependent on the nature of the perforation. Sealed perforations are treated conservatively with antibiotics while frank and free perforations are treated surgically. Surgical management of perforated diverticuli, for instance the Hartmann Procedure, often results in stoma creation, which reduces a patient’s quality-of-life[10]. Another complication of surgical management is diarrhoea caused by reduced storage capacity in the colon from extensive colonic resection in view of the inability to identify specific perforation sites. Management for a perforated diverticulitis with peritonitis is highly controversial owing to the lack of high quality data backing management options for personalised surgery[11]. Elective segmental colonic resections are commonly performed, as evidenced by an 8% risk of recurrence in one year, and a 20% risk of recurrence within ten years of patients with resolved acute diverticulitis. Nonetheless, routine follow-up colonoscopies post-acute diverticulitis episodes have a role to play in holistic patient care. 
To date, the endoscopic morphology of a healed diverticular perforations has not been documented in literature. 
This case report aims to educate clinical endoscopists on how to identify healed diverticular perforations. Our aim is to eventually revolutionise the presently practised elective segmental colonic resection, which is indicated in recurrent or complicated diverticulitis, by encouraging parenchymal-sparing surgeries through the demarcation of past perforation sites.
In this paper, we report about a middle-aged Chinese female who presented for a routine follow-up colonoscopy 6 wk after an episode of acute diverticulitis. Novel colonoscopy findings of the site of perforation is described in this report. These colonoscopy findings were confirmed by histology which showed granulation tissue, indicating an ongoing healing process.

CASE PRESENTATION
Chief complaints
A middle-age Chinese lady initially presented with a 3-d history of constant abdominal pain in the left iliac fossa. 

History of present illness
This was associated with a fever of Tmax 37.6ºC, non-bloody diarrhoea, and non-bloody, non-bilious vomiting.

History of past illness
She had a past medical history of Type 2 diabetes mellitus which was well controlled on 850 mg Metformin thrice a day.

Personal and family history
Family history was unremarkable for gastrointestinal malignancy. She was a non-smoker and non-drinker. 

Physical examination
Physical examination on initial presentation for acute diverticulitis revealed tenderness on the left flank with no guarding. Otherwise, physical examination was unremarkable. There were no signs of chronic liver disease—no jaundice, caput medusae, scleral icterus, Dupuytren’s contractures, clubbing, hepatic asterixis, gynaecomastia, spider naevi, shifting dullness or pedal oedema. There are no signs of anaemia—no conjunctival pallor, no palmar crease pallor. There were no signs pointing to any kidney pathology—no renal bruits and kidneys were non-ballotable. There was no hepatomegaly or splenomegaly. Bowel sounds were active. 

Laboratory examinations
Laboratory investigations revealed elevated C-reactive protein levels (213.9 mg/L) and white cell count (11.45 × 109/L). 

Imaging examinations
On a computed tomography scan of the abdomen, a confined pericolic abscess was seen (Figure 1).

FINAL DIAGNOSIS
This confirmed the presence of a Modified Hinchey Ib diverticulitis.

TREATMENT
It was managed conservatively with the following course of antibiotics for 5 d–IV ceftriaxone 2 g once a day, and IV metronidazole 500 mg thrice a day. Subsequently, the patient was started on oral co-amoxiclav for a total of 4 wk.

OUTCOME AND FOLLOW-UP
Interval follow-up colonoscopy 6 wk after the acute event revealed polyps in the sigmoid colon. One of the lesions, which was in close proximity to a diverticulum (Figure 2), was easily “pinched” off using endoscopic forceps and sent for histology, revealing an abundance of fibroblasts, keratinocytes, and endothelial cells, characteristic of granulation tissue and consistent with healing (Figure 3)[12]. Neither tubular, nor villous growth patterns were noted, ruling out a diagnosis of adenomatous polyps. Therefore, the “polyp” likely represented the previous site of diverticular perforation.

DISCUSSION
Currently there is limited literature on the appearance and possible morphologies of healed diverticular perforations. Therefore, with this case report we hope to provide an insight into how healed diverticular perforations may appear. Current literature focuses primarily on the pathophysiology, risk factors, along with the possible acute management methods of a diverticular perforation, and not its endoscopic morphology. Furthermore, reports on the endoscopic appearance of diverticular disease largely play the role of clinching the diagnosis of diverticular disease[13] as opposed to studying the possible different morphologies of diverticular disease, particularly after an episode of perforated diverticulitis. Of those that have described the endoscopic appearance of diverticular disease, some have elaborated on the possible histopathologic resemblance between the non-diverticular mucosa in such patients and other mucosal diseases like Crohn’s disease or ulcerative colitis[14,15]. Therefore, to the best of our knowledge, the presented case is the first in literature to report the development of polyp-resembling granulation tissue at the site of a previous diverticular perforation. This can potentially offer an alternative angle of management of such sealed perforations. 
The rate of recurrence of diverticulitis remains relatively modest, Broderick-Villa et al[16] reported on 2366 of 3165 patients (75%) hospitalized with acute diverticulitis and treated nonoperatively in the Kaiser Permanente system. Eighty-six percent of those patients required no further inpatient care for diverticulitis over the 8.9 years of follow-up. Recurrence occurred in only 13.3% of patients and only 3.9% had a second recurrence[17]. Moreover, recurrence of diverticulitis is greater after an episode of complicated diverticulitis at 24%, as opposed to after an episode of uncomplicated diverticulitis at 23.4%[18]. Ultimately, the authors concluded that recurrence overall is rare and there is therefore a decreasing need for elective colectomies following episodes of diverticulitis[19]. However, if a recurrence were to happen often enough, according to the American Society of Gastrointestinal Endoscopy, surgical resection of the offending site of recurrent diverticulitis is recommended[20]. As the actual offending diverticulum is often not identified, anatomical resection of segments of the colon is performed, which leads to significant amount of colonic length loss which may have implications on quality of life for these patients.
The utility of colonic mucosal tattoo placements lies in marking lesions for subsequent surgical resection, for later endoscopic resection, or to mark an endoscopic resection site for easy endoscopic follow-up of the resection site[21]. We propose the utility of such a mucosal tattoo to mark the potential site of a healed diverticular perforation, if successfully identified. This can potentially help guide surgical resection when the need arises with a more targeted resection. In this way, colonic length can potentially be spared to maintain quality-of-life for the affected patients. A proposal of this nature, when supported by further prospective data and larger series, can potentially modify the way we treat recurrent complicated diverticulitis.

CONCLUSION
This case report displays the morphology of granulation tissue associated with healed diverticular perforations on colonoscopy. This serves to guide endoscopists during colonoscopy to help identify sites of recent perforations. Nonetheless, biopsies of lesions resembling our findings should still be taken, to rule out other pathologies. Tattoo placements may guide clinical treatment by allowing for more targeted colonic resections in the event of recurrence of complicated diverticulitis at the same location. From our preliminary glimpse into the description of the morphology of healed perforated diverticulum, further studies may be conducted to broaden our understanding of the topic.
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Figure Legends
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Figure 1 Computed tomography of abdomen pelvis coronal cut, showing signs of pericolonic fat stranding and extraluminal air pockets fluid density with peritoneal thickening at the sigmoid colon, likely representing a sealed perforation.
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Figure 2 Endoscopic image of exophytic polypoid lesion closely associated with a diverticulum seen in the sigmoid colon.
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Figure 3 Hematoxylin-eosin stain at 200 × magnification revealing an abundance of fibroblasts, keratinocytes, and endothelial cells, characteristic of granulation tissue and consistent with healing.
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