
Incontro Congiunto Sezioni SIRM 

Radiologia Pediatrica 

Radiologia Addominale e Gastroenterologica 

 

Mauro Gagliano, Simone Sala 
 
Radiologia Interaziendale 
 
Azienda Ospedaliero Universitaria - FE 
 
Direttore Dott. Giorgio Benea 

Imaging Gastro-intestinale: L’adulto e il Bambino 

Aula Magna AOU di Ferrara 

5 Febbraio 2016 

 

Patologia neoplastica dell’intestino tenue 



Diagnostic Challenge… 



  • Low incidence (1-6% of all GI malignancies) 

• Non-specific symptoms and signs 

• Small intestine is difficult to investigate 

Delayed diagnosis 

Diagnostic Challenge… 



Symptons and Signs 

GI bleeding (often obscure) 

Weight loss 

Abdominal pain 

Diarrhoea 

Anemia 

Nausea 

Vomiting 

Malabsorption 

Obstruction 

Perforation 



Endoscopic techniques 

 EGDS 

 Push enteroscopy 

 Sonde enteroscopy 

 Double-balloons enteroscopy 

 Intraoperative enteroscopy 

 Ileocolonoscopy 

 Wireless capsule enteroscopy (WCE) 



Functional Imaging 

• PET (18F-FDG) 

• PET-TC 

• Somatostatin receptor scintigraphy 

• Iobenguane scintigraphy 



Ultrasound 

Dilatation of intestinal loops 

Wall tickening 

Exophytic or intraperitoneal masses 

Maccioni et al. US and CT findings of small bowel neoplasms. Eur Rad 1997 

Ileal NHL 



Ultrasound 

Leiomyosarcoma of the jejunum 

Ileal carcinoid 

Maccioni et al. US and CT findings of small bowel neoplasms. Eur Rad 1997 



CT and MRI 

Detection of both intra- and extraluminal abnormalities ! 

Optimal distention of small bowel loops is crucial 

Collapsed bowel loops 

Hide lesions 

Mimic disease 



CT and MRI 

• No consensus about contrast agent 

• Neutral contrast agents for CT 

• Biphasic contrast agents for MR (low T1, high T2) 

Water, Methylcellulose, Water mixture, Polyethylene glycol, VoLumen 



Enterography Vs Enteroclysis  

“The choice depends on the clinical indications, the patient population, the 

radiologic practice and the diagnostic algorithms of different center” 



Enterography 

• Better patient acceptance 

• Obviates the need for 

nasoenteric intubation 

• Ileum is usually well 

demonstrated 

• Jejunal distention 

suboptimal  

• Ability to assume a sufficient 

volume of oral contrast 

• Inter-individual variation in 

bowel transit time 



Enterography 

EnteroTC ed EnteroRM 



Enterography 

SELG (Isocolan) 

 

3 doses in 1,5 Liter of water 

 

1 Liter  40’ before examination  

 

0,5 Liter 10’ before examination 



MR-Enterography 

 Overall Accuracy 96 % 



Enteroclysis 

• Better bowel distention 

• Better depiction of mucosa 

• Better visualization of jejunum 

• Nasoenteric intubation 

• Long time procedure 

• RX exposure 



✓  22 Published Articles from 1992 to 2010 

✓ 696 patients 

 

• Sensitivity 92.8%  

• Specificity 99.2% 

Eur Radiol 2013 

CT-Enteroclysis 



MR-Enteroclysis 

19 lesions in 150 Patients 

Overall Accuracy 97 % 



Small Bowel Tumors 

We Prefer CT… 

• Elderly patients 

• Patients with breath-hold difficulty 

• Acute and emergency setting 



Small Bowel Tumors 

We Prefer MRI… 

• Children, pregnant woman and IBD 

• Follow-up 

• Patients with renal dysfunction 

  (good accuracy without contrast agent) 

 



Small Bowel Tumors 



Small Bowel Tumors 



Adenocarcinoma (45%)          Carcinoid (30%) 

 

 

 

 

Lymphoma (15%)                   GISTs (10%) 

Classification 



Adenocarcinoma 



Adenocarcinoma 

• Most common Small Bowel malignancy 

 

• Duodenum 45-50% 

 

• Distal ileum less frequently affected 

 

• 12% survival at 2 years, 8% at 5 years 

 



Adenocarcinoma 



Adenocarcinoma: CT features 

Purely stenotic lesions 

Concentrically growing soft tissue mass 

Eccentric wall tickening (>3 cm) 

Ulcerative lesion  

Short segment involved 

Regional lymph nodes 

Mesenteric vessels invasion 

Bowel obstruction-intussusception 



Adenocarcinoma: MRI features 

Circumferential anular lesion 

Focal mass with intraluminal growth 

Narrowing and stenosis of the lumen 

Proximal obstruction 

Short segment involved 

Ulceration with intussusception  

F. Crusco et al; Radiol. Med, 2010 



Adenocarcinoma 

Male, 69 Yrs 



Adenocarcinoma 



Adenocarcinoma 

Male, 42 Yrs 



Adenocarcinoma 



Adenocarcinoma in IBD 



Adenocarcinoma 

Differential Diagnosis 

Soft tissue mass 

Lymphomas (rarely cause 

obstruction) 

Leiomyosarcoma (larger mass, 

local invasion) 

Adenoca Pancreas 

Stenotic tumours 

Carcinoids (serotonin-related 

symptoms) 

 

Benign stenosis (adhesive band or 

inflammatory strictures) 

Mild transition from dilated and 

non dilated loop 

Fibro-fatty proliferation 

Longitudinal extension 

Abscess or fistulas 

Distal ileum 



Carcinoid 



Carcinoid (NET) 



Role of Imaging 

- Localizing the primary tumour 

- Identifying sites of metastatic disease 

- Assessing response to treatment 

 

Carcinoid (NET) 



• Polypoid hypervascular lesion 

• Tickening secondary to infiltrating tumor and desmoplastic submucosal fibrosis 

• Coronal CT reformation plane necessary 

• Mesenteric stranding secondary to fibrosis - sunburst sign 

• Vessels invasion with ischemia (low attenuation tickening, target sign, halo sign) 

Carcinoid: CT features 

Mesenteric stranding 



Carcinoid: CT features 

Sunburst sign 



Carcinoid: CT features 

Sunburst sign 



Carcinoid 

Single Gastric Carcinoid 



Carcinoid 

Multiple Gastric Carcinoids 



Carcinoid 

Female 62 yrs - Duodenal Carcinoid 

Before CM 30” After CM 



Carcinoid 

Duodenal Carcinoid: MPR 

Before CM 30” After CM 



Carcinoid 

Male, 57 yrs - Ileal Carcinoid 



Carcinoid: MRI features 

• Nodules or mural tickening 

• Moderate /Intense enhancement in T1-W Fat-sat after Gd 

F. Crusco et al. Malignant small-bowel neoplasms: spectrum of disease on MR imaging . Radiol Med 2010 



Carcinoid: Metastases 

Mesenteric lymph nodes metastases (70% calcifications) 

 

Miliary peritoneal implants 

 

Large masses or mesenteric caking 

 

Liver metastases generally hypervascular 

 

Intra-abdominal organs metastases 

 

Bone metastases are rare 



Metastatic Carcinoid of 

 Unknown Primary Site (CUP) 

Carcinoid: The Great Problem 



• Incidence is higher than previously reported 

• Prognosis remains unfavorable 

82 pts. (10.9 %)  → Unknown primary site 

750 neuroendocrine tumor patients 

Conclusions: 

Carcinoid of Unknown primary site 

Catena L, et al. (2011) Neuroendocrine Tumors of Unknown Primary Site: Gold dust or misdiagnosed neoplasm?  



Identification of Primary Site 

NET Liver Metastases & Primary PANCREATIC Tumor 

CT Successfully localized the primary tumor in ALL cases 

Identification of Unknown Primary Tumors in Patients with Neuroendocrine Liver Metastases 

Arch Surg 2010 



Identification of Primary Site 

NET Liver Metastases & Primary GI Tract Tumor 

CT Successfully localized the primary tumor in 34.6 % 

Identification of Unknown Primary Tumors in Patients with Neuroendocrine Liver Metastases 

Arch Surg 2010 



Small Bowel Carcinoid 

Detected on CT →  2.09 cm 

 

Not Detected on CT → 1.60 cm 

Identification of Unknown Primary Tumors in Patients with Neuroendocrine Liver Metastases. Arch Surg 2010 



Small Bowel Carcinoid 

Detected on CT →  2.09 cm 

 

Not Detected on CT → 1.60 cm 

Identification of Unknown Primary Tumors in Patients with Neuroendocrine Liver Metastases. Arch Surg 2010 

NOT 



Potential Imaging clues might suggest the  

Origin of Unknown Primary Site Carcinoid 

 

Carcinoid of Unknown primary site 



Regional Lymph node 

metastases are usually seen 

close to primary tumour ! 

Potential Imaging Clues: Lymph Nodes 

Carcinoid of Unknown primary site 



28 Patients 

“Regional lymphadenopathy 

may be more pronounced 

than the primary lesion” 

4 Wall thickening 

19 Polypoid 

Duodenal Carcinoid 

Tsai SD, et al. (2015): Duodenal neuroendocrine tumors: retrospective evaluation of CT imaging 

features and pattern of metastatic disease on dual-phase MDCT with pathologic correlation.  

 

5 NOT VISUALIZED 

- All Tumors < 8 mm 



Potential Imaging Clues: SITE of Metastases 

Carcinoid of Unknown primary site 

Role of the site of 

metastases in the diagnosis 

of primary tumor location ! 



250 Pts. with NET from a single center 

OBJECTIVES: 

 

To predict the location of the primary 

neoplasm based on the sites of metastase 

Bhosale P, et al. Carcinoid Tumours: predicting the location of primary neoplasm based on the sites of metatases Eur Radiol 2013 

Carcinoid of Unknown primary site 

Role of Sites of Metastases 



Percentage of Metastases from 6 different Primaries 

 

5 Mts Site 

 

Liver 

Lymph Nodes 

Peritoneum 

Bone 

Lung 

Bhosale P, et al. Carcinoid Tumours: predicting the location of primary neoplasm based on the sites of metatases Eur Radiol 2013 

Role of SITE of Metastases 



Role of SITE of Metastases 

Bhosale P, et al. Carcinoid Tumours: predicting the location of primary neoplasm based on the sites of metatases Eur Radiol 2013 



Role of SITE of Metastases 

Bhosale P, et al. Carcinoid Tumours: predicting the location of primary neoplasm based on the sites of metatases Eur Radiol 2013 

Patient with adenopathy and peritoneal disease 



Role of SITE of Metastases 

Bhosale P, et al. Carcinoid Tumours: predicting the location of primary neoplasm based on the sites of metatases Eur Radiol 2013 

 

Probability that primary tumour is located in the small bowel is ≈ 75% 

Patient with adenopathy and peritoneal disease 



Male 61 yrs - Liver Mets 

Carcinoid of Unknown primary site 



N + 

Carcinoid of Unknown primary site 



 

Primary tumour was located in the small bowel 



N + 

Carcinoid of Unknown primary site 

Male, 42 Yrs 



 

Primary tumour was located in the small bowel 



Arterial phase Portal Venous phase 

Carcinoid of Unknown primary site 

Male, 58 Yrs 



Octreoscan: Negative result 

Carcinoid of Unknown primary site 



Gallium-68 DOTA PET scan 

Carcinoid of Unknown primary site 



 

Primary tumour was located in the small bowel 



CT Arterial Phase - MPR 

 

Primary tumour was located in the small bowel 



Take Home Messages 

Carcinoid 

• Imaging may identify the location of primary 

neuroendocrine neoplasm and associated 

metastases 

 

• In case of Metastatic Carcinoid of Unknown 

Primary Site LOOK the Small Bowel  

 

• Diffuse metastatic disease often makes 

identification of the primary difficult 

 



Lymphoma 



Lymphoma 

Primary GI lymphoma: five criteria by Dawson 

No palpable 
lymphoadenopathy 

No mediastinal LA in 
chest RX 

Normal white blood 
cell counts  

Predominance of 
bowel lesions  

No involvement of 
liver and spleen  



Lymphoma 

Epidemiology: 

• Primary GI 10-15% of all Non Hodgkin Lymphoma 

• GI involvement by generalized lymphoma up to 50% 

• Age 50-60 

• Male:Female ratio 3:1 

 

Risk factors: 

• AIDS 

• Celiac disease 

• Inflammatory bowel disease 

• Autoimmune disorders 

 



Lymphoma: CT features 

• Diffuse bowel wall tickening 

• Dilatation > 4 cm (infiltration of muscolaris propria and destruction of plexus) 

• Bulky soft tissue mass 

• Preservation of fat planes – No obstruction 

• Ulceration – Cavitation - Perforation 

Sangeer Ghaj, et al. Primary GI Lymphoma: Spectrum of Imaging Findings and Pathologic Correlations. Radiographics 2007  



Gastric Lymphoma 

Female, 67 Yrs 



Lymphoma: MRI features 

• Isointense on T1-W 

• Homogenous contrast enhancement 

F. Crusco et al. Malignant small-bowel neoplasms: spectrum of disease on MR imaging . Radiol Med 2010 



Burkitt Lymphoma 

• 5-year survival rates >90% in localized disease 

• Ileocecal mass or distal ileum thickening 

• Malignant ascites  - intraperitoneal seeding 

• Lymphadenopathy with large abdominal masses 

Rachel B. Lewis, et al. Gastrointestinal Lymphoma: Radiologic and Pathologic Findings. Radiographics 2014   

Most frequent subtype of NHL in children 



Gagliano M, Cinotti AM, Liguori TL, Romagnoli E, Tugnoli Peron S, Mannella P 
Az. Ospedaliero-Universitaria Sant’Anna - Ferrara 

After chemotherapy, CT shows the volumetric reduction of lymph 

node mass and the disappearance of extra-nodal deposits 

Burkitt Lymphoma 



Lymphoma 

Emergency Settings 



Abdominal Lymph Nodes 

Male Child, 7 Yrs 

Lymphoma: Emergency Settings 

Intussusception 



Lymphoma: Emergency Settings 

Male Child, 2 Yrs 

      Bowel Occlusion 



Lymphoma: Emergency Settings 

Male Child, 2 Yrs 

      Bowel Occlusion 



Lymphoma: Emergency Settings 

Male, 70 yrs - Small Bowel Perforation 



GIST 



GIST 

• Mesenchymal neoplasms 

• From intestinal cell of Cajal 

• Stomach (70%) 

• Small bowel (20-30%) 

• Anorectum (7%) 



GIST 

Defined by expression of cKIT (CD117)  

Tyrosine Kinase Growth Factor receptor 



GIST – CT features 

Exophytic growth pushing rather than invading adjacent loops 

Greater than 5 cm in diameter 

Well-defined heterogenous masses 

Peripheral enhancing border 

Central low attenuation (necrosis, hemorrhage, cystic change) 

P.J. O’Sullivan et al. The Imaging features of gastrointestinal stromal tumours. European Journal of Radiology 2006 



GIST – Differential Diagnosis 
Aneurysmal dilatation of small bowel is common 

No Lymphoadenopathy VS Lymphoma 

K. Sandreasegaran et al. Gastrointestinal Stromal Tumors: Clinical, Radiologic, and Pathologic features. European Radiology, 2005 

Mesenteric metastases  

Smooth, multiple and not calcified VS Carcinoids 



GIST – MRI features 

• Smooth, lobulated, intramural submucosal masses 

• Extraintestinal extension 

• Displacement of adjacent bowel loops 

• Areas of necrosis low signal on T1-W and high signal on T2-W 

• Areas of haemorrhage from high to low on T1 and T2-W 

• Solid portions low on T1-W, high on T2-W – c.e. after Gd 

F. Crusco et al. Malignant small-bowel neoplasms: spectrum of disease on MR imaging . Radiol Med 2010 



GIST 

Female, 54 Yrs 



GIST 

Female, 54 Yrs 



GIST 

Male, 79 Yrs 



GIST 

Male, 79 Yrs 



GIST 

Male, 37 Yrs 



GIST 

Courtesy of Prof. Giancarlo Pansini – U.O. Chirurgia Generale - Ferrara    



GIST – Site of Metastases 

• Liver 

• Lung  

• Bone  

• Peritoneal surfaces 

• No lymph nodes 

P.J. O’Sullivan et al. The Imaging features of gastrointestinal stromal tumours. European Journal of Radiology 2006 



GIST – FDG PET/CT 

•Imaging modality of choice 

 

•Staging and Follow up after 

treatment 

 

•Functional and anatomic 

informations 

 

•SUV reflects cellular proliferation 

and tumor metabolic activity 

 

•SUV correlates well with disease 

prognosis 

  Nuclear MD online, Gist Case of Dr. David He  



GIST - Treatment 

Surgery for organ-confined GISTS  

 

Imatinib mesylate (Gleevec®) in KIT-positive, inoperable and 
metastatic GISTs 

Selective 
Tyrosinase 
Inhibitor 

APOPTOSI 



GIST - Imaging after Imatinib 

NO RECIST criteria for GISTs ! 

Choi criteria 

Tumor density (>15% reduction) 

Tumour size (>10% reduction) 

Initial response → Cystic changes 

R. Kochhar et al. Imaging in gastrointestinal stromal tumours: current status and future directions. Clinical Radiology 2010 



GIST - Imaging after Imatinib 

Pitfalls 

• Increase in size of lesions 

• Development of spurious new lesions 

Lesions become hypodense and clearly visible 

No new lesions !!!  

R. Kochhar et al. Imaging in gastrointestinal stromal tumours: current status and future directions. Clinical Radiology 2010 



GIST 

Follow-up after treatment with Imatinib 

FDG-PET/CT precedes anatomic response (24h VS weeks) 

SUV max reduction >25% 

Xie Hong et al.. Radiographics 2006 



GIST 

Follow-up after treatment with Imatinib 



Tumour 

Type 

Growth 

Pattern 

Margins Intestinal 

findings 

Type of 

Spread 

Adenocarcinoma Short Irregular Stenotic 

Lesion 

Locoregional 

Metastases 

Lymphoma Long Smooth Dilatation Bulky 

Retroperitoneal 

GISTs Extraserosal Smooth 

Lobulated 

Dilatation Peritoneal 

Metastases 

Carcinoid Focal Irregular Intermittent 

Obstruction 

Hypervascular 

Metastases 

Take Home Messages 
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