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Abstract
BACKGROUND
Fecal impaction is defined as a large mass of compacted feces in the colon and has the potential to induce a serious medical condition in elderly individuals. Fecal impaction is generally preventable, and early recognition of the typical radiological findings is important for making an early diagnosis. The factors that lead to fecal impaction are usually similar to those causing constipation. Few cases with fecal impaction associated with a diverticulum have been reported.

CASE SUMMARY
We present the case of a 62-year-old woman who suffered from abdominal pain and vomiting, had a medical history of repeated acute abdomen and was diagnosed with fecal impaction in the descending colon based on X-ray and computed tomography (CT) imaging. After examination by gastrografin-enhanced colonography following colonoscopy and CT colonography, the fecalith was suspected to have been produced at the site of a large diverticulum in the transverse colon. The fecalith was surgically resected, and a histological diagnosis of pseudodiverticulum was made. There was no recurrence during 33 mo of follow-up.

CONCLUSION
This case highlights the importance of accurate identification and treatment of a fecal impaction. This case indicated that the endoscopic evacuation and subsequent colonography were effective for identifying a diverticulum that might have caused fecal impaction. A fecal impaction was associated with the diverticulum. Consequently, the planned diverticulectomy was performed. Appropriate emergency medical treatment and maintenance treatments should be selected in such cases to prevent recurrence.
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Core Tip: A 62-year-old woman presented to the emergency department with abdominal pain and vomiting. She had several medical histories of treatment for ileus over the past four years, but no specific findings were detected by colonoscopy. Fecal impaction was observed by computed tomography (CT), and the fecalith was broken and removed by colonoscopy. CT colonography verified the presence of a colonic diverticulum, which was suspected to have been responsible for the fecalith. After the surgery on the diverticulum, the patient became free from any further episodes of abdominal pain. A fecalith can be caused by a giant diverticulum that is not evident on colonoscopy.

INTRODUCTION
Fecal impaction is a medical disorder that is defined as a large mass of compacted feces that cannot be spontaneously evacuated. This condition sometimes induces life-threatening complications such as stercoral colitis, which is caused by increased intraluminal pressure[1,2]. Patients with fecal impaction should receive immediate treatment, including manual disimpaction or endoscopic fragmentation[3]. The factors leading to fecal impaction are similar to those causing chronic constipation. These factors are associated with lifestyle, anatomic, mechanical, neurologic, metabolic, and medication-related conditions. Institutionalized or hospitalized elderly patients and patients with neuropsychiatric disease are at high risk for developing fecal impaction[4]. The management of fecal impaction is divided into three main components: disimpaction, evacuation of the colon, and administration of a bowel maintenance regimen. Maintenance treatments should be conducted to prevent recurrence. Polyethylene glycol plus electrolytes has recently been used as a maintenance regimen. We herein report a very rare case in which recurrent fecal impaction was caused by a large diverticulum. The patient was successfully treated with colonoscopic disimpaction and diverticulectomy.

CASE PRESENTATION
Chief complaints
A 62-year-old woman presented to the emergency department with abdominal pain and vomiting.

History of present illness
Her medical history included hospitalization for treatment for ileus and ischemic colitis several times in the past four years; however, no specific findings were detected by colonoscopy at those times.

History of past illness
The patient had an unremarkable past illness.

Personal and family history
The patient has no specific family history.

Physical examination
On evaluation in our emergency department, no abdominal mass or rebound tenderness was found in a physical examination.

Laboratory examinations
The initial laboratory examinations revealed an increased white blood cell count (11.8 × 103/mm3), normal red blood cell count (4.27 × 106/mm3), normal platelet count (237 × 103/mm3), and a normal C-reactive protein level (0.05 mg/dL), indicating acute inflammation.

Imaging examinations
An X-ray film revealed colonic gas filling from the cecum to the descending colon with a defect near the sigmoid-descending junction (Figure 1). Abdominal computed tomography (CT) revealed intracolonic feces and fecal impaction in the descending colon (Figure 2A). On the following day, colonoscopy was performed without preparation and an impacted fecaloma was found in the descending colon (Figure 3A). It was crushed with jumbo forceps and removed by water-jet injection. Inflammatory findings, including redness and swelling on the oral side of the impacted lesion, were observed; the appearance was similar to ischemic colitis (Figure 3B and C). Gastrografin-contrast colonography revealed a diverticulum 35 mm in diameter in the transverse colon (Figure 3D). After obtaining relief from her symptoms, CT colonography revealed stenosis in the descending colon and a transverse colonic diverticulum, which was suspected to have been responsible for the fecalith (Figure 2B).

FINAL DIAGNOSIS
The final diagnosis of the presented case was acute abdomen with fecal impaction caused by a fecalith originating in a large colonic diverticulum.

TREATMENT
The large diverticulum was surgically resected. A histological examination with desmin immunostaining revealed a pseudodiverticulum without a muscularis propria (Figure 4). 

OUTCOME AND FOLLOW-UP
The patient was prescribed magnesium oxide. The patient did not experience any further episodes of abdominal pain during 33 mo of follow-up. 

DISCUSSION
The diverticulum observed in this case was 35 mm in diameter, indicating a large diverticulum. Mechanical and/or functional disorders were suspected based on her history of hospitalization. The diverticulum was not detected with CT at either of her previous hospitalizations. Colonoscopy suggested possible ischemic colitis. Neither examination indicated the existence of a large diverticulum because the size was equivalent to the diameter of the colon and the internal appearance was similar to the surface of the normal colonic mucosa. Fortunately, no severe complications arose due to the diverticulum in the transverse colon. 
A systematic review reported that the symptoms that accompany diverticula include — but are not limited to — abdominal pain, constipation, diarrhea, vomiting, and nausea. Since these symptoms are not specific for the manifestation, radiological imaging is very important[5]. CT is thought to be the most accurate imaging modality and is recommended for decision-making in relation to treatment. Giant colonic diverticula can become complicated due to perforation, infection, obstruction, bleeding or fistulas[6]. After primary emergency medical treatments, diverticulectomy is proposed as a curable treatment. With recent advances in radiological imaging, CT colonography has become a noninvasive test for colorectal disorders[7]. It can accurately detect the presence of diverticula and provide important clinical information. Clinical guidelines mention that diverticulosis is more commonly demonstrated on CT colonography than by colonoscopy and that colonoscopy is more sensitive for the detection of colitis[8]. At the first medical examination in our emergency department, a remarkable radiological finding of fecal impaction was observed on an X-ray film, which showed a concave air image. CT showed an impacted fecalith in the descending colon but not the diverticulum in the transverse colon. The primary treatment for impaction was endoscopic evacuation and concomitant gastrografin-contrast colonography was conducted to indicate the diverticulum[9]. CT colonoscopy clearly presented the diverticulum and stenotic colon, demonstrating fecal impaction from the diverticulum. Our detailed radiological examinations with CT colonoscopy and colonography might have yielded an accurate diagnosis of diverticulum that was previously overlooked on standard colonoscopy[10]. Consequently, surgical treatment was conducted and a pseudodiverticulum was histologically diagnosed. Laparoscopic diverticulectomy has been recently reported as less invasive[11]. This less invasive treatment should have been planned in our case.
Cases of transverse colon diverticulitis with a fecalith have only rarely been reported[12]. Furthermore, there is no previously published study showing a fecalith that had originated in a transverse colonic diverticulum and had caused impaction in the distal colon, as far as we could determine based on a database search of PubMed using the following terms: diverticulum and (fecalith or “stercoral colitis”). Meckel’s diverticulum is associated with clinical conditions similar to those stemming from a fecalith in the small intestine. Meckel’s diverticulum is a congenital anomaly of the gastrointestinal tract that is found in 2% of the young population[13,14]. Enteroliths are found in approximately 0.2%-10% of patients with Meckel’s diverticulum. Extrusion of an enterolith into the intestinal lumen causes small bowel obstruction. Surgical treatment involves en bloc resection of the impacted stone and diverticulum. Similarly in our case, surgical treatment successfully eliminated the repeated symptoms that had been occurring in the patient. 

CONCLUSION
We herein report a very rare case in which fecal impaction prolapsed from a large diverticulum. It was important to precisely diagnose the fecalith and to remove it presently by colonoscopy. Diverticulectomy prevented recurrence until the time of writing this report. This case highlights the importance of accurate identification and treatment of a fecal impaction.
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Figure Legends
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Figure 1 Abdominal X-ray. The colon is filled with air from the ascending colon to the descending colon. A orange arrow indicates a horse saddle shadow caused by a fecalith.
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Figure 2 Computed tomography. A: The coronal image shows a fecalith impaction at the sigmoid-descending junction (arrow); B: Computed tomography colonography shows a large diverticulum in the transverse colon and mild stenosis with thumb printing in the descending colon.
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Figure 3 Colonoscopic and colonographic examinations. A: An impacted fecaloma is found by colonoscopy; B: Longitudinal redness presents ischemic changes in the descending colon; C: Narrow-band imaging clearly enhances the colitis; D: Colonography enhanced with gastrografin shows a diverticulum 35 mm in diameter.
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Figure 4 Immunohistochemical analysis of the margin of the diverticulum. The removed diverticulum shows a pseudodiverticulum on the left side. Desmin immunostaining confirms the existence of the muscularis propria at the normal colonic margin but not in the diverticulum (× 40).
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