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Abstract
BACKGROUND
About 90% of perianal infection is caused by cryptoglandular infection. Only a few cases of peritonitis or intra-abdominal abscesses secondary to perforation of the digestive tract by an ingested foreign body have been reported. The most common sites of impaction and perforation include the appendix, cecum and the terminal ileum. The rectum is an unusual site of foreign body impaction. This report intends to highlight that ingested foreign body impacted in the rectum is an extremely rare cause of perianal abscess and subsequent fistula in infants.

CASE SUMMARY
Two cases of perianal abscess and fistula due to ingested jujube pit impacted in the rectum are reported. Both cases are infants with free previous medical history suffered from recurrent perianal infection. The caregivers of the two patients denied ingestion of a foreign body or any history of trauma. Physical examination combined with ultrasound or computed tomography scan established the diagnosis. Both of the patients underwent operation under general anesthesia. In case 1, a jujube pit with sharp ends was discovered embedded within a subcutaneous fistula. The jujube pit was then removed intact along with fistula resection. The wound was successfully laid open to allow healing by secondary intention. In case 2, a jujube pit was found with its sharp end puncturing the rectum, surrounded by pus and necrotic tissue. Subsequent incision and adequate drainage were performed. The whole jujube pit was then removed from the abscess cavity at the same time. Both patients received colonoscopy to rule out inflammatory bowel disease or other potential damages by the ingested jujube pit. The postoperative period was uneventful. At 1.5 year follow-up, no recurrent abscess or fistula were found in either patient.

CONCLUSION
An impacted foreign body must not be overlooked as an unusual cause of perianal abscess and fistula, especially in young children.
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[bookmark: OLE_LINK13]Core Tip: A vast majority of perianal abscesses and subsequent fistula are caused by an infection in the anal glands. Impaction of an ingested foreign body in the rectum is an extremely rare cause of perianal abscess and subsequent fistula formation in an infant. This report intends to highlight the ultimate importance of assuring every object accessible to kids is appropriate for their age to avoid potentially serious complications. Also, impacted foreign bodies should not be overlooked as an unusual cause of perianal infection especially in refractory cases.

INTRODUCTION
A perianal abscess is a collection of pus under the skin around the anus. About 90% of these cases are caused by an infection in the anal glands[1]. Approximately 10% of perianal abscesses are not caused by infected anal glands and result from conditions such as: skin appendage infection; Crohn’s disease; tuberculosis; trauma; chronic inflammation and infection of sweat glands (hidradenitis suppurativa); human immunodeficiency virus infection; sexually transmitted diseases; radiation therapy; malignancy; and foreign bodies[1].
Foreign body ingestion is a worldwide problem. According to the literature, 80%-90% of ingested foreign bodies will pass through the entire alimentary canal uneventfully[2]. However, foreign bodies may become lodged in areas of normal narrowing or curvatures, such as the upper esophageal sphincter, mid esophagus (crossover of aorta), lower esophageal sphincter, pylorus, ligament of Treitz, Meckel’s diverticulum, ileocecal valve and appendix[3-5], which may lead to alimentary canal perforation and subsequent abscess and fistula formation. The rectum is a very unusual site of foreign body impaction by ingestion.
Two reports have been published detailing the cases of adults who had a foreign body impacted in the rectum that migrated to the perianal tissues, which subsequently led to the development of perianal abscess and fistula formation [6,7]. We present herein, the first two cases of perianal abscess and subsequent fistula caused by an ingested jujube pit in infants, discuss management and review the literature.

CASE PRESENTATION
Chief complaints
Case 1: Perianal pain and purulent discharge.

Case 2: Perianal pain, purulent discharge, intermittent fever, decreased appetite and inconsolable crying.

History of present illness
Case 1: A 2-year-old girl with refractory perianal abscess for 6 mo was presented to our pediatric surgery clinic. Six months ago, the patient underwent an abscess incision and drainage at a local hospital after being diagnosed with a perianal abscess. There was pus discharged through the incision almost every day although she received dressing change regularly.

Case 2: A 14-month-old boy was taken to our pediatric emergency department after 23-d history of perianal pain and purulent discharge during defecation. He was also noted to have intermittent fever (highest 38.5 ºC), decreased appetite and inconsolable crying.

History of past illness
Both of the two patients had a free previous medical history.

Personal and family history
Both of the patients did not have a history of perianal abscess or perianal trauma before or any family history of inflammatory bowel disease, immunosuppression or immune deficiency.

Physical examination
Case 1: Vitals: Within normal limits; General: Alert, cooperative; Abdomen: Soft, nontender, bowel sounds normal, no masses, no organomegaly; Careful inspection of her perianal region revealed an external opening at 8 o’clock on supine lithotomy position. Digital rectal examination showed no sign of internal opening but with only minimal discomfort. The remainder of the physical examination was normal.

Case 2: Vitals: Within normal ranges; General: Alert, uncooperative; Abdomen: Soft, nontender, bowel sounds normal, no masses, no organomegaly. There was an infectious foci at 1-3 o’clock on supine lithotomy position, which was localized with a size of 3 cm × 3 cm × 2 cm, tender, erythematous swellings, and there was pus discharge through anus when the lesion was pressed. Digital rectal examination was impossible due to severe pain. The remainder of the physical examination was normal.

Laboratory examinations
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK5][bookmark: OLE_LINK6]In both patients, the complete blood count and stool examination were within normal ranges as were the serum complement and levels of immunoglobulin. Serology tests for human immunodeficiency virus, rapid plasma reagin tests and T-SPOT.TB test were all negative. Pus cultures for Escherichia coli were positive in both patients.

Imaging examinations
Case 1: An initial pelvic computed tomography (CT) scans with intravenous contrast media administration revealed a perianal fistula with a foreign object inside it (Figure 1).

Case 2: An initial ultrasound showed an inflammatory lesion in subcutaneous tissue near the anus, which contained gas. The gas came in and out of the anus when he cried. The lesion was further evaluated with a pelvic CT scan. The latter revealed the pointed end of the foreign body exceeded the rectum wall and punctured the neighboring tissue, which showed significant brim enhancement in intravenous contrast-enhanced images (Figure 2).

Further diagnostic work-up
Both patients were further evaluated for potential underlying disease with colonoscopy because perianal abscesses and fistula are potential complications in Crohn’s disease.

Case 1: On colonoscopy, the colon displayed normal anatomy with no evidence of inflammatory bowel disease or internal opening.

Case 2: A jujube pit was found with its sharp end puncturing the rectum wall surrounded by pus and necrotic tissue.

FINAL DIAGNOSIS
[bookmark: OLE_LINK7]Case 1
The final diagnosis of the presented patient in case 1 was perianal fistula due to impacted foreign body (FB).

Case 2
The final diagnosis of the presented patient in case 2 was perianal abscess due to impacted jujube pit.

TREATMENT
Case 1
After adequate bowel preparation, the patient underwent an operation in a supine lithotomy position under general anesthesia. Then a probe was inserted through the external opening for about 4 cm. A subcutaneous fistula was demonstrated through the passage onto the external opening. A 3 cm jujube pit (Figure 3) with sharp ends was discovered embedded within the fistula. The jujube pit was then removed intact from the fistula with long forceps. Subsequently, the patient underwent fistula resection and the wound was successfully laid open to allow healing by secondary intention. The patient was then discharged without complication one week after the surgery.

Case 2: After examination, intravenous broad-spectrum antibiotic (cefoperazone-sulbactam combined with metronidazole) therapy was administered to the patient initially. After adequate preparation for surgery, the patient underwent emergent surgical exploration under general anesthesia. Intraoperatively, the abscess was drained, and the whole jujube pit was then removed from the abscess cavity. Pus as well as the necrotic tissue was then cleared. The abscess cavity was lavaged with 3% hydrogen peroxide and packed to heal by secondary intention. Pus culture grew Escherichia coli 4 d after sampling, which was sensitive to the antibiotics we used. The patient was then discharged from hospital free of symptoms on the sixth hospital day.

OUTCOME AND FOLLOW-UP
Case 1
Postoperative pathology confirmed a fistula. The postoperative course was uneventful. Fortnightly follow-up was undertaken at the outpatient department until the cavity closed and the skin re-epithelialized, which constituted healing. At 2 yrs follow-up, no recurrent abscess or fistula was found.

Case 2
The patient did well after surgery. At 1.5 yrs follow-up, no recurrent abscess or fistula was found.

DISCUSSION
Perianal abscesses are mostly caused by cryptoglandular infection, especially for infants, with peak onset at ages < 1 year. Impacted FB in the rectum by ingestion is an extremely rare cause of perianal abscess and subsequent fistula formation. In our patients, ingested jujube pit with sharp ends did penetrate through the rectum wall to lodge in the perianal tissues, which subsequently led to the development of perianal abscess and fistula formation.
Pediatric FB ingestion is a common and serious problem worldwide with a peak of incidence between 6 mo and 4 yrs in relation to the oral stage of learning, inadequate dentition, the relatively high position of the epiglottis, immature swallowing coordination and the inability to distinguish edible objects from nonedible ones[3,8,9]. Although a vast majority of swallowed FBs pass naturally through the gastrointestinal tract without complications or damage, sharp objects (including jujube pit in our cases) do pose a high risk of mucosal injury. Adverse events may include perforation, abscess, fistula, peritonitis or generalized septicemia and even death[2,8,9]. Therefore, early diagnosis and prompt management are of great importance to prevent morbidity and mortality.
However, despite the severity of this type of injury, the availability of high quality evidence on perianal abscess resulting from impacted jujube pit by ingestion is lacking. Most of the available data come from the publication of single case studies. Clinical presentation differs in each of the studies. At present, we could not identify any specific clinical manifestation related to perianal abscess caused by jujube pit ingestion from the published literature.
Traditional approaches to diagnose rectum jujube pit impaction including physical examination and plain radiograph may be ineffective. Digital rectal examination might be an easy and effective approach to reveal the presence of an abscess but often fails to detect the presence of a FB in the abscess cavity[10]. Imaging methods are of paramount importance in identifying the exact location of the FB impaction. It is important for patients with a history or suspicion of FB ingestion to undergo radiographic evaluation because the majority (83%) of FBs in the current investigation were radiopaque[11]. In addition to a high sensitivity and specificity, CT may provide more useful information than plain radiograph not only for the existence and the location of ingested FBs but also for the detection of any resulting damage to neighboring structures[3,12]. However, regarding the radiation, X-rays and CT scan are only indicated when impaction of an ingested FB is suspected. As for the radiolucent object, the ultrasound may be a better option.
Management of perianal abscess resulting from jujube pit impaction should focus on early incision and adequate drainage of the abscess along with removal of the FB. If there is a fistula, resection or laid open is also needed. Antibiotics are recommended in patients with systemic symptoms. Once the abscess is clinically evident, urgent drainage on the day of presentation is required because of the risk of deep infection, sepsis and necrotizing soft tissue infection[13]. If there is no evidence of systemic sepsis, incision and drainage is usually done immediately at the outpatient department after infiltration of the area with 1% lidocaine. Local anesthesia is generally less effective in the presence of inflammation. Thus adequate exploration of the abscess cavity is not allowed, which may miss the underlying cause of the abscess such as impacted FBs. If the jujube pit ingestion is not witnessed, the absence of specific symptoms and signs indicating the occurrence of jujube pit impaction may lead to a significant delay in diagnosis and in management, thereby increasing the risk of complications, especially in young children[9].
Undoubtedly, primary prevention is the most effective way to prevent injuries from FB ingestion. Given the risk of misdiagnosis of FB injuries due to nonspecific clinical presentation and the severity of complications to which a FB injury may be associated, it is crucial to develop primary prevention strategies for FB injuries. In particular, educational programs should be carried out for parents and caregivers to stress the importance that every substance (including food) accessible to children is appropriate for their age (e.g. avoiding nuts and seeds and more generally small objects that could be swallowed or inhaled in children younger than four years of age guaranteeing adult supervision when kids are eating or playing). Hazardous objects must be stored in childproof containers. Primary prevention is also represented by the involvement of manufacturers and consumer associations to provide strict regulation on manufacturing, packaging and commercialization of hazardous objects[3,9].
To the best of our knowledge, this is the first report of perforation of the rectum by an ingested FB (jujube pit) followed by migration of the FB to the surrounding space, which resulted in perianal abscess and fistula formation in infants. Children are prone to ingest substances due to their exploratory nature and tendency to put everything in the mouth. Impacted FB must not be overlooked as an unusual cause of perianal infection. Once treated, emphasis must be placed upon prevention of recurrence, which includes meticulous history-taking, careful examination, adequate exposure of the abscess cavity and education of patient and caretakers[9,10].

CONCLUSION
Ingested FB is a rare but significant cause of perianal abscess and fistula. Only scarce reports of perianal abscess and fistula resulted from FB impacted in rectum and migrated to the perianal tissues have been previously published, all in adults[6,10]. To our knowledge, this is the first cases of perianal abscess and subsequent fistula caused by ingested jujube pit in infants reported in the literature. This report intends to highlight the ultimate importance of ensuring every object accessible to kids is appropriate for their age to avoid potentially serious complications and second, impacted FBs should not be overlooked as an unusual cause of perianal infection especially in refractory cases[6].
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Figure Legends
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Figure 1 Preoperative abdominal computed tomography scan with intravenous contrast media administration of patient 1. Axial view (A) and intravenous contrast-enhanced axial (B), coronal (C) and sagittal (D) views showing a foreign body (arrowheads) with uneven density and brim enhancement. 

[image: ]
Figure 2 Preoperative abdominal computed tomography scan with intravenous contrast media administration of patient 2. Axial view (A) and intravenous contrast-enhanced axial (B), coronal (C) and sagittal (D) views showing a foreign body (arrowheads) with mixed density and brim enhancement.
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Figure 3 The jujube pit embedded within the fistula in patient 1.
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Figure 4 Clinical timeline of patient 1. FB: Foreign body.
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Figure 5 Clinical timeline of patient 2. FB: Foreign body.
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