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Abstract
Bleeding per rectum in children can be seen in congenital as well as acquired conditions that may require medical or surgical management. The present review article is aimed to discuss the imaging findings of some common and uncommon causes of bleeding per rectum in children.
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Core Tip: Bleeding per rectum in children can be seen in congenital as well as acquired conditions. The referring clinicians as well the radiologists must be aware of the various radiological findings of common and uncommon causes of bleeding per rectum in children discussed in the article.


INTRODUCTION
Bleeding per rectum in children may be in the form of passage of either bright red or dark red blood (hematochezia) or black tarry stools (melena). It may occur due to congenital as well as acquired causes in the pediatric population which may require medical or surgical management. 
The causes of bleeding per rectum in children across different age groups are summarized in Table 1. In the present review, we aim to discuss the imaging findings of some common and uncommon causes of bleeding per rectum in children.

NECROTIZING ENTEROCOLITIS 
Necrotizing enterocolitis (NEC) refers to acute severe inflammation of the bowel in the newborn. Its incidence ranges from 1%-5% in neonatal intensive care units[1,2]. Greater risk of NEC is noted in extreme preterm (less than 28 wk) and extremely low birth weight (birth weight less than 1000 g) babies[3]. Approximately 10% of NEC cases may be seen in term neonates with associated congenital heart diseases being the major risk factor for these patients[1,4-6].
Clinical findings vary with the severity of involvement, with feed intolerance, vomiting, hematochezia, and abdominal tenderness noted in the early stage. In advanced stages, it can lead to peritonitis, sepsis, and eventually shock.
Plain abdominal radiographs are the initial radiological investigation and the mainstay of diagnosis of NEC in an appropriate clinical setting. Both supine views and cross-table lateral views are preferred. The earliest and most common sign of NEC even before clinical findings is the loss of normal “mosaic” pattern of bowel gas in neonates along with tubular or rounded dilatation of the loops. This is seen in 90% of the neonates. The degree of dilatation and clinical severity are correlated[7]. Furthermore, persistent dilated bowel loops are an ominous sign, with the “fixed bowel loop sign” reflecting transmural bowel necrosis and imminent perforation”. 
In an appropriate clinical setting, the presence of intramural gas is considered a pathognomonic sign of NEC and is seen in 19%-98% of the cases[8-10] (Figure 1). Two patterns can be seen - a bubbly pattern (representing air in the submucosa) or a linear pattern of intramural gas (suggesting subserosal gas). 
Portal venous gas (seen in approximately 30% of cases on X-ray) is seen as linear, branching radiolucent lines radiating from the region of the hilum towards the periphery[11,12]. It must be differentiated from pneumobilia where the gas is seen more centrally as compared to portal venous gas where it extends more peripherally[12]. 
In later stages, bowel perforation may occur and is seen as pneumoperitoneum which becomes an indication for surgical intervention[13] (Figure 2). Various signs have described free intraperitoneal gas in the abdomen, namely, Rigler sign (air lining the bowel wall), football sign, Cupola sign (air under the central diaphragm), inverted V sign (air outlining the lateral umbilical ligaments), etc. Cross table lateral views are especially valuable in detecting small amounts of interbowel gas, which is seen as a triangular lucency between the bowel walls. 
Ultrasonography (USG) provides valuable information in patients with NEC in the form of bowel wall thickness and echogenicity, free intraperitoneal fluid and its character, peristalsis, and bowel wall perfusion. Few studies have shown USG to be more sensitive in depicting intramural and portal venous gas[14,15]. However, the major limitation is that it is operator dependent. Early stages of NEC show bowel wall thickening with loss of normal gut signature (the hypoechoic rim of the muscularis propria) with an increase in the wall echogenicity (Figure 3). This is accompanied by an increase in the Doppler color flow in the bowel wall in early stages. Later stages show thinning of the wall with reduced and later absent flow[14]. Free intraperitoneal fluid may be seen. The presence of low-level internal echoes/septations suggests perforation[12,13].

MECKEL’S DIVERTICULUM 
Meckel’s diverticulum is a true diverticulum arising from the terminal ileum and is the result of persistence of the vitello-intestinal duct[16]. The lifetime risks of complications from Meckel’s diverticulum are reported to be 6.4%[17], which include bleeding, diverticulitis, and intussusception. The risk of bleeding is more common in children in than adults[18] and is due to the presence of ectopic gastric mucosa causing ulceration. 
High-resolution USG shows a fluid-filled anechoic blind ending tubular structure in the right lower quadrant with a typical “gut signature”. The other non-blinding end connects to a peristaltic bowel loop. 
On Tc99m pertechnate scintigraphy, the ectopic gastric mucosa within the diverticulum appears as a focal area of increased tracer uptake in the right iliac fossa (sensitivity, 85%; specificity, 95%). Other scintigraphy techniques like Tc-99m labeled sulfur colloid scan and RBC scan can also localize the site of LGIB, but neither is specific for Meckel’s diverticulum[19, 20]. 
Complications of Meckel’s diverticulum like diverticulitis, bowel obstruction, and in some cases intussusceptions are very well seen on computed tomography (CT)[21]. On CT, it appears as a fluid containing blind-ending pouch with variable mural thickness and adjacent fat stranding (Figure 4). Bowel obstruction can occur in Meckel’s diverticulum secondary to intussusception, volvulus, the inclusion of diverticulum in the hernia, or foreign body impaction. Direct visualization of the diverticulum on computed tomography (CT) is difficult and features are similar to those caused by post-op adhesions, i.e., dilated bowel loops with an abrupt change in caliber with the absence of soft tissue mass at the site of obstruction.
Surgical resection is the treatment of choice for symptomatic Meckel’s diverticulum. However, management in asymptomatic incidentally detected diverticulum is controversial with some authors advocating conservative approaches owing to reduced lifetime risk of complications while others support early prophylactic diverticulectomy[17,18].

RECTAL POLYPS
Colorectal polyps are an important cause of lower gastrointestinal (GI) bleeding in children and adolescents with an estimated prevalence of 12% during pediatric colonoscopy for lower GI bleeding[22]. The majority of them are juvenile hamartomatous polyps[23] and an overwhelming majority of these are solitary and sporadic not associated with malignancy[24,25]. Most of these present as painless rectal bleeding[26]. Few of them may have lower abdominal pain. Most of these are located in the rectosigmoid and thus present as fresh red blood per rectum[27]. Multiple colonic polyps have been associated with polyposis syndromes. 
On abdominal radiographs, they may appear as a rounded soft tissue mass in gas-filled bowel lumen. Barium enema may show polyps as a filling defect on the dependent wall[28]. Double contrast enema (DCE) better outlines the polyps which may be seen as ring shadow with barium coated white rim. “Bowler hat sign” on double contrast air enema refers to the appearance of sessile polyp formed by a ring of barium at the base of the polyp surrounding a domed layer of barium coating the surface of the polyp[29]. “Mexican hat sign” is the analogous appearance of pedunculation on DCE formed by pair of concentric rings with outer and inner rings representing head and stalk of polyp[28]. 
CT colonography with the help of advanced graphic software creates two dimensional and three dimensional images along with volumetric data of the colon[30]. Being non-invasive, it provides a virtual endoluminal image of the polyps which are seen as projections (Figure 5). Bright lumen and dark lumen techniques in magnetic resonance (MR) colonography are used to visualize the colon. In bright lumen technique, polyps are seen as hypointense filling defects in the bright lumen. In dark lumen techniques, polyps appear as enhancing soft- tissue masses against the background of dark intraluminal air/water. Dark lumen techniques have better sensitivity than bright lumen techniques[31,32]. 

CROHN’S COLITIS
Inflammatory bowel disease is a chronic disease of the gastrointestinal tract consisting of two separate but related entities, namely, ulcerative colitis and Crohn’s disease (CD). The manifestations of CD vary depending upon the extent of the disease with isolated colonic involvement presenting similarly to UC, whereas small bowel CD presents as fever, weight loss, and fatigue more commonly than UC[33]. Symptoms of inflammatory bowel disease wax and wane, resulting in “flares” and “remission”, respectively. Up to 30% of children with CD present with growth failure[34]. 
Imaging has been used to assess parts of the bowel not accessible by direct endoscopic visualization, namely, the small bowel. Fluoroscopic techniques like small bowel enteroclysis and barium meal follow-through have largely been replaced by non-invasive techniques like CT and MR enterography, which provide both mucosal and extraluminal information as well as extraintestinal manifestations. 
Double contrast barium enema allows to obtain greater details of the colonic mucosa and shows irregular thickening and distortion of the valvulae conniventes, widely separated bowel loops due to fibro-fatty mesenteric proliferation and pseudo-sacculations at the ulcer site. Severe cases produce transverse and longitudinal ulcers giving rise to cobblestone appearance. Chronic cases result in multiple strictures, sinus tracts, and fistulae, which can be readily demonstrated on contrast studies. 
USG has a limited role and shows predominantly bowel wall thickening with loss of mural stratification, bowel wall hyperemia, reactive mesenteric lymphadenopathy, and ascites[35]. Other complications like abscess formation and bowel obstruction can also be demonstrated on USG. 
CT helps in the simultaneous assessment of extraluminal and extraintestinal complications and has emerged as one of the primary imaging modalities. Common signs of active CD include bowel wall thickening (> 3 mm) and mucosal hyperenhancment[36,37]. These are the most common and sensitive findings of CD[38,39]. Increased vascularity in form of “comb sign” (Figure 6) refers to increased vascularity of the distal mesenteric arterial arcades and the vasa recta of the affected ascending colon and small bowel and is a sign of active inflammation[40]. Perienteric fat stranding and engorged vasa recta are the most specific signs of active CD on CT enterography[41]. Chronic CD produces “creeping fat sign” due to fibrofatty proliferation. Complications like strictures, bowel obstruction, fistula formation, and an intra-abdominal abscess can also be readily demonstrated. 
MR enterography offers the advantage of radiation free modality and is of utmost importance in the pediatric population. It is specifically the modality of choice for better evaluation of perianal disease and better distinction of acute disease from chronic disease. Findings on MR enterography such as bowel wall thickening, mucosal hyperenhancement, mural stratification, and perienteric fat stranding denote active disease (Figure 7A and B). Chronic fibrotic CD shows hypointense signal on T2 weighted images. Diffusion weighted imaging is unique and shows restricted diffusion with low apparent diffusion coefficient values in active disease[42](Figure 7C). Strictures are better evaluated on MR enterography due to its dynamic bowel examination in time and CINE imaging[39]. Perianal fistulas and other entero-cutaneous fistulas appear as enhancing tracts best visualized on post- contrast fat-saturated T1 weighted sequences[43,44] (Figure 8). 

MIDGUT VOLVULUS
Midgut volvulus occurs due to intestinal malrotation. In malrotation, due to abnormal 2700 counter-clock rotation of the midgut around the superior mesenteric artery (SMA) axis, an abnormally long, narrow mesenteric pedicle is present from the ligament of Trietz to the ileocaecal valve and is more susceptible for midgut volvulus. It usually presents with bilious vomiting due to proximal small bowel obstruction, but occasionally bloody stools may be seen secondary to intestinal ischemia. 
Plain abdominal radiographs show a paucity of bowel gases beyond the stomach and the duodenum and colonic gas if present is seen in the left hemi-abdomen. 
Upper GI contrast studies are the preferred imaging tests for a suspected case. Typical findings on fluoroscopy include a corkscrew appearance of the duodenum with it not crossing the midline and duodeno-jejunal (DJ) flexure present on the right, below the level of the pylorus and to the right of the left pedicle of L1 vertebra[45](Figure 9). 
On USG, the superior mesenteric vein (SMV) is present to the left of the SMA[46]; however, the absence of this finding does not rule out malrotation[47,48]. On color Doppler images, twisting or wrapping of the SMV and the mesentery around the SMA in a clockwise direction is suggestive of whirlpool sign (Figure 10). It has a sensitivity, specificity, and positive predictive value of 92%, 100%, and 100%, respectively[46].
On CT and magnetic resonance imaging (MRI) at the site of volvulus, swirling of mesenteric vessels may be seen[49] (Figures 11 and 12). There is abnormally positioned duodenum, DJ flexure, cecum (in the left upper quadrant), and the large bowel (the majority of colonic loops in the right hemiabdomen) along with distention of the proximal duodenum and the stomach. 

EXTRA-HEPATIC PORTAL VEIN OBSTRUCTION (EHPVO)
Extra-hepatic portal vein obstruction (EHPVO) is an important and common cause of non-cirrhotic portal hypertension (HTN). It is characterized by chronic thrombosis of the main portal vein, with or without intrahepatic portal vein, splenic vein, and SMV involvement with portal vein cavernoma formation. It is a disorder of children and young adults. In developing countries in the Asian region, it is the most common cause of portal HTN and upper GI bleeding in the pediatric population. Hypercoagulable state, infections, inflammation, portal venous anomalies, and perinatal umbilical vein catheterization are the most common etiologies; however, 70% of cases are idiopathic[50-52].
Clinically, these patients present with upper GI variceal bleeding with the associated feature of hypersplenism. Portal cavernous cholangiopathy (PCC) is seen in approximately 70%-100% of cases. Only 5%-28% of these are symptomatic due to biliary obstruction leading to intrahepatic biliary radical dilatation (IHBRD), choledocholithiasis, and hepatolithiasis[50, 52]. Lower GI bleeding is rare with EHPVO (seen in 0.5%-10% of cases), but this is usually torrential and life-threatening. Anorectal varices (63%-95% of cases) and colopathy (approximately 54% of cases), secondary to increased portal venous pressure, are the two main causes for lower GI bleed in these patients[53]. Isolated inferior mesenteric vein portal hypertension secondary to EHPVO has been reported[54].
USG along with Doppler is usually the first investigation in a suspected case of EHPVO. The portal vein is not visualized and is replaced with multiple tortuous vascular channels suggestive of cavernoma formation. Depending on the extent of portal vein involvement, both intra- and extra-hepatic cavernoma formation can be seen. Monophasic hepatopetal flow is noted in the collaterals. Pericholecystic collaterals are seen in approximately 30- 50% of cases. In patients with PCC, IHBRD, hepatolithiasis, and choledocholithiasis may be seen[50-52].
CT demonstrates vascular, biliary, and visceral changes. However, it is not routinely performed in children with EHPVO.
Magnetic resonance cholangiopancreatography (MRCP) and MR portovenography provide valuable information regarding the biliary and splenoportal axis, respectively (Figure 13). MRI features suggestive of PCC include irregular wavy contour of bile ducts, biliary duct narrowing and strictures with or without dilatation, gall bladder and bile duct wall thickening, CBD angulation, hepatolithiasis and cholelithiasis, and choledocholithiasis. Paracholedochal and pericholecystic collaterals (Figure 14) are seen as enhancing tortuous collaterals causing smooth extrinsic impressions on bile duct[50, 52]. MRI also demonstrates the presence of intra-splenic siderotic nodules (Gamna-Gandy bodies), which denotes long standing portal hypertension.

DUPLICATION CYST
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Duplication cysts are a rare gastrointestinal tract developmental anomaly with an incidence of approximately 0.2% of all children and are most commonly seen in infancy. They may be contained within the gastrointestinal tract or lie outside to it and are usually seen on the mesenteric side. They are either cystic (80%) or tubular (20%). The ileum, esophagus, and colon are the common sites. Histologically, they show GI epithelial inner lining and smooth muscle outer layer. Presentation is variable and usually depends on location, size and mass effect, and complications. It may present as vomiting, abdominal distention, bleeding, abdominal mass, and increased urinary frequency and hesitancy. The cysts may be complicated by perforation and can act as a lead point for intussusception, volvulus, and bowel obstruction. GI bleeding occurs primarily because of ulceration of the gastric mucosa, intussusception, or pressure necrosis[55-58]. 
On USG, these are seen as well-defined anechoic lesions that demonstrate a classic gut signature (in about 50% of cases), i.e., mucosal internal echogenic layer and muscular outer hypoechoic layer (Figure 15). This appearance is usually interrupted, due to non-uniform thickness[56]. USG appearance may vary in cases with hemorrhage. Barium contrast studies although not routinely used, may demonstrate a sub-mucosal filling defect with a mass effect on the gastrointestinal tract or rarely communicating with it[56].
On CT, a duplication cyst is seen as a well-defined non-enhancing mass with cystic attenuation adjacent to the GI tract (Figure 16). However, the central attenuation may vary, depending on hemorrhage or proteinaceous material, which usually show higher central attenuation[56] MRI will show a well-defined cystic lesion with heterogeneous signal density on TI weighted image and T2 homogenous high signal intensity[55].

RECTAL HEMANGIOMA
Gastrointestinal hemangiomas are benign vascular tumors. They are most commonly seen in pediatric and young adults where they present as GI bleeding in about 80% of cases and are a cause of life-threatening anemia. Most commonly are seen in the small bowel. They are also seen in the colon and rectum. They may be seen as part of Klippel-Trénaunay, Maffucci, blue rubber bleb nevus syndrome, and disseminated neonatal hemangiomatosis. Histologically, they can be of cavernous, capillary, and mixed type with the cavernous variety being the most common subtype[59-61]. 
Plain radiograph being the first routine investigation may show phleboliths (evident in 50% of cases) along the course of the bowel. Extensive phleboliths are rare in young and this gives a clue for further investigations[59, 60]. 
CT scan provides an intramural and extramural extension of the lesion. On CT, the involved bowel shows asymmetric bowel wall thickening with contrast enhancement. Phleboliths may or may not be seen[60] (Figure 17). 
MRI shows rectal wall thickening, increased T2 signal intensity, and prominent perirectal serpiginous vascular channels. The perirectal vascular channels and atypical location help to differentiate rectal hemangiomas from hemorrhoids.

INTUSSUSCEPTION
Intussusception refers to telescoping of a bowel segment (intussusceptum) into the distal segment (intussuscipiens). It is among the most common abdominal emergencies in the pediatric age group with most cases (approximately 80%) occurring between 6 mo to 2 years of age[62-64]. It is also one of the most common causes of small bowel obstruction in infants[63]. The clinical triad of acute abdominal pain, palpable abdominal mass, and currant jelly stools/hematochezia is noted only in 50% of patients[62]. Ileo-colic is the most common type, where an ileum segment invaginates across IC junction into the colon for variable length[64]. 
Many radiographic signs of intussusception have been described, which include soft tissue density mass in the right upper quadrant, gasless abdomen, small bowel obstruction, and meniscus sign (Figure 18). X-rays usually are the initial investigation and are primarily used to look for obstruction and perforation and to rule out any other causes of pain abdomen. On barium enema, the meniscus sign and the coiled spring sign are the classic signs explained in intussusception[62].
Ultrasound has a high sensitivity (98%-100%) and specificity (88%-100%) for diagnosis of intussusception. Multiple concentric ring sign and crescent in doughnut sign are seen on axial scans (Figure 19). On longitudinal scans, sandwich and hayfork signs are explained[65](Figure 20). The intussuscipiens contains the entering limb and the returning limb of the intussusceptum, along with the mesentery. This gives variable ultrasound features depending on the length of the involved segment.
Most cases of intussusception are idiopathic. However, duplication cyst, polyps, tumor, or Meckel’s diverticulum can act as a lead point and are more common in neonates or older children. USG is very sensitive in picking up and characterization of lead points[62, 65](Figure 21).
Under real time fluoroscopy, uncomplicated ileocolonic and colocolonic intussusceptions can be reduced using barium enema, water-soluble contrast agents, and pneumatic reduction[62] (Figure 22). 

CONCLUSION
To conclude, bleeding per rectum in children can occur due to a variety of medical and surgical causes across the different age groups. The referring clinicians as well as the radiologists must be aware of the various radiological findings of common and uncommon causes of bleeding per rectum in children, which may require medical and surgical management at the time of presentation. 
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Figure Legends
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Figure 1 Abdominal X-ray in an infant with necrotizing enterocolitis showing diffuse intramural air (arrows).
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Figure 2 Abdominal X-ray in an infant with necrotizing enterocolitis showing free air. The gas is seen outlining both sides of the bowel wall, i.e., gas is seen within the bowel lumen as well as in the abdominal cavity. This sign is called Rigler sign and is suggestive of large amount of pneumoperitoneum.
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Figure 3 Ultrasound in an infant with complicated necrotizing enterocolitis showing diffusely echogenic bowel walls. In addition, free fluid (F) with internal echoes is also seen.
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[bookmark: _GoBack]Figure 4 Axial computed tomography image showing blind ending tubular structure (arrow) in the midline in the mesentery coursing towards adjacent ileal loop suggestive of Meckel’s diverticulum. Inflammation is also seen in the surrounding mesentery.

[image: ]
Figure 5 Axial contrast enhanced computed tomography colonoscopy image. A: in a child with bleeding per rectum showing an enhancing polypoidal soft tissue (arrow) suggestive of a rectal polyp, as well as endoluminal colonoscopy image. B: in another child showing a rectal polyp (arrow).
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Figure 6 Axial contrast enhanced computed tomography image in a child with Crohn’s disease showing mesenteric fat proliferation with increased vascularity (white arrow) with mural thickening and enhancement in the adjacent bowel loop (black arrow).
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Figure 7 Diffusion weighted imaging. A: Coronal T2 weighted magnetic resonance image showing long segment mural thickening in the descending colon (arrow in A) which is showing post contrast enhancement in post contrast T1 image (arrow in B) and intense diffusion restriction in diffusion weighted image (arrow in C) suggestive of active disease.
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Figure 8 Magnetic resonance image pelvis images in a child with Crohn’s disease. A and B: T2 weighted fat suppressed and pre contrast T1 weighted images showing a fistulous tract (thick arrow in A and B) on the right side communicating with the rectum in the midline. In addition, a small collection (thin arrow in A and B) with air focus is seen in the left ischio-rectal fossa; C: Post contrast T1 weighted fat suppressed image showing enhancement of the tract (thick arrow) as well as peripheral enhancement of the collection (thin arrow).
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Figure 9 Contrast study showing low lying duodenojejunal flexure (black arrow) with cork-screw appearance (solid white arrow) suggestive of malrotation with volvulus. The proximal jejunal loops (dashed white arrow) are seen in the midline and on the right side instead of the left side.
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Figure 10 Color Doppler image showing whirlpool sign due to rotation of the superior mesenteric vein (white arrow) along with bowel loops around the superior mesenteric artery (black arrow) suggestive of malrotation with midgut volvulus.
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Figure 11 Axial contrast enhanced computed tomography image showing whirlpool sign due to rotation of the superior mesenteric vein (white arrow) along with bowel loops around the superior mesenteric artery (black arrow) suggestive of malrotation with midgut volvulus.

[image: ]
Figure 12 Axial T2 weighted magnetic resonance image showing whirlpool sign suggestive of malrotation with midgut volvulus.
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Figure 13 A 7-year-old boy with extra-hepatic portal vein obstruction. A and B: Axial T2W images showing non visualized main portal vein with multiple collaterals (arrow) along the course of the portal vein; C and D: Axial BTFE and post-contrast T1 images show multiple collaterals (arrow) replacing the main portal vein at the porta. In addition, splenomegaly is also seen.
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Figure 14 Portal cavernoma cholangiopathy. A and B: Axial T2 weighted and axial BTFE magnetic resonance images show dilated CBD [arrowhead] with multiple pericholedochal collaterals [white arrow]; C: Coronal post-contrast T1 image shows multiple enhancing pericholedochal collaterals [white arrow]; D: Massive splenomegaly. Thick slab coronal magnetic resonance cholangiopancreatography image shows dilated and tortuous CBD (thin arrow) with abrupt cut-off at the lower end (thick arrow).
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Figure 15 Gray-scale ultrasonography image shows a well-defined anechoic lesion showing a classic gut signature with inner echogenic mucosa (arrow) and outer hypoechoic muscularis propria.
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Figure 16 Rectal duplication cyst. A and B: Axial and sagittal contrast enhanced computed tomography images show a well-defined cystic structure in the presacral space pushing the rectum (arrow) anteriorly.
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Figure 17 An 8-year-old girl with bleeding per rectum. Axial (A), sagittal (B), and coronal (C) contrast enhanced computed tomography images showing diffuse rectal wall thickening with intense contrast enhancement. A tiny phlebolith is also seen (arrows in B and C). Findings are suggestive of rectal hemangioma.

[image: ]
Figure 18 Abdominal X-ray in a child with intussusception showing a gasless abdomen with meniscus of air outlining a soft tissue opacity (intussusceptum) in upper abdomen (arrow).
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Figure 19 Ultrasound image shows multiple concentric rings suggestive of intussusception. Minimal trapped fluid is also seen (arrow).
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Figure 20 Longitudinal ultrasound images of ileo-colic intussusception. A: Outer intussuscipiens and inner intussusceptum; B and C: Both show three hypoechoic lines (white asterixes) separating the two echogenic areas (yellow asterisks) giving sandwich sign/hay-fork sign. Longitudinal ultrasound images are important to delineate the length of the involved bowel segment.
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Figure 21 Ultrasound image shows cystic structure at the apex of the intussusceptum as the pathological lead point. Differentials include duplication cyst and Meckel’s diverticulum.
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Figure 22 Pneumatic reduction of intussusception under fluoroscopy. A: The patient is positioned supine with a feeding tube within the rectum (black arrow); B and C: The intussusceptum is seen in the left hypochondrium (open arrow) given by the meniscus sign; subsequent spots after air inflation show that the intussusceptum has moved proximally, as well as reflux of air in the small bowel after successful reduction (D) of the intussusception.

Table 1 Causes of bleeding per rectum in children across different age groups
	Up to 2 yr of age
	2-5 yr
	6-15 yr

	Milk allergy
	Polyps
	Polyps

	Necrotizing enterocolitis
	Anal fissure
	Anal fissure

	Duplication cyst
	Intussusception
	Infectious enterocolitis

	Polyps
	Meckel diverticulum
	Inflammatory bowel disease 

	Anal fissure
	Infectious enterocolitis
	Henoch-Schönlein purpura

	Intussusception
	Bleeding diathesis
	Hemolytic-uremic syndrome

	Hirschsprung disease related enterocolitis
	Henoch-Schönlein purpura
	Bleeding diathesis

	Meckel diverticulum
	Hemolytic-uremic syndrome
	Angiodysplasia

	Infectious enterocolitis
	Angiodysplasia
	Lymphonodular hyperplasia

	Bleeding diathesis
	Lymphonodular hyperplasia
	Extrahepatic portal venous obstruction

	
	Extrahepatic portal venous obstruction
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