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ABSTRACT 

 

Background: Small bowel cancer (SBC) represents 1 to 5 % of all gastrointestinal 

cancer and is a rare cancer with a bad prognosis often arising in a Crohn's disease 

context. 

Histopathologic types of small bowel cancer comprehend adenocarcinomas, 

gastrointestinal stromal tumors (GISTs), neuroendocrine tumors (NET), and 

lymphoma. 

 

Aim of the study: This study first aims to assess if there are prognostic and clinical 

criteria to distinguish between adenocarcinoma, Net and Gist to create a possible 

algorithm for the diagnostic exams in patients with undefined small bowel 

neoplasm. 

This study second aims to assess the burden of small bowel cancer (SBC) in patients 

with Crohn's disease (CD) and in those without IBD, and to identify possible factors 

associated with morbidity and with a poor prognosis. 

 

Materials and methods: Records of all the consecutive patients who underwent 

small bowel resection for sporadic or CD-related adenocarcinoma from 01/01/2010 

until 31/12/2022 will be reviewed.  

Cancer cases occurring in CD will be compared with patients who underwent 

curative-intent surgery for a histologically confirmed sporadic SBC. Data will be 

collected in an anonymized database and will be compared with a non-parametric 

test. 

Results: We evaluate the different presentation between adenocarcinomas, GISTs 

and NETS. In our series, adenocarcinomas occurred more frequently in males, 82% 

vs 18% of cases, while in GIST it occurred in males in 40% vs 60% in females and 
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in NET occurred in 16% occurred in males vs 84 % in females, p=0,0013. The 

presentation symptoms of diarrhea had different distribution depending on the 

pathology: in Adenocarcinoma is present only in 6% of cases, in GIST is absent, in 

NET is present 25%, p=0,04. Loss of Weight is present in 29,41% of patients with 

adenocarcinomas, 5% of patients with GIST and 25% of patients with NET. Pain is 

a common presentation in patients with small bowel neoplasm: in adenocarcinomas 

is present 17,04% of patients, in NETS in 58,3% of patients and in GISTS in 25% 

of patients. Subocclusion is a presentation symptom in 5,9 % of adenocarcinomas 

and in 25% of NET. Hemoglobin concentration (p= 0,04) was higher in NET, lower 

in the adenocarcinoma and medium in GISTs in comparison to the other two. In our 

series, NLR (p=0,0017) is higher in adenocarcinoma, medium in GIST and lower 

in NET. In our series, patient with adenocarcinomas were pN0 in 75% of cases, 

pN1 in 5% of cases and pN2 in 20% of cases, p=0,0009. In GIST patients, no nodal 

metastasis was observed. In NET patients, nodal metastasis were always present ( 

pN1 in 50% and pN2 in the other 50%). In Adenocarcinoma patients, distant 

metastasis were present in 19% of cases. In GIST patients, distant metastasis were 

never observed. In NETs metastasis were present in 84% of cases, p=0,0097. LVI 

(Lymphovascular invasion) was present in 66% of the adenocarcinoma, 100% of 

the NET and 0% in the GIST, p=0,04. DFS (Disease free survival) after 60 months 

is 42% in adenocarcinoma, 52% in NET and 83% in GIST, p=0,02. OS (Overall 

survival) after 60 months is less than 50% in adenocarcinoma, 62% in NET and 

100% in GIST, p=0,26. 

We also evaluated if there are difference between sporadic adenocarcinomas and 

IBD related adenocarcinomas. The oncological marker concentration of  Ca19,9 

and CEA is very different between patients with sporadic adenocarcinoma (Ca 19,9 

< 2 kU/L  and CEA < 0.5ug/L) and  in patients with IBD-related adenocarcinoma 

the median of Ca19,9 is 350 U/L and the median of CEA is 440 ug/L, p=00,05. DFS 

(Disease free survival) is the same between sporadic adenocarcinoma and Crohn’s 

disease related adenocarcinoma equal to respectively 32% and 0 % after 60 months, 

p=0,92. OS (Overall survival) is not different in patients with sporadic and IBD-

related adenocarcinoma, p=0,40. 
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Conclusions: This study investigated presentation characteristics, and diagnostic 

features of adenocarcinomas, GISTs and NETs to address the diagnostic exams. In 

case of small bowel should value patients sex, hemoglobin concentration, presence 

of positive and  metastasis. According to our  data in case of absence of anaemia, 

diarrhea, nodes metastasis at the CT diagnostic, diagnosis should be address to 

GIST tumors. In case of small mass and  lymphonode involvement, Net should be 

suspected and 68Gallium PET should be done to investigate the presence of tumor. 

This study also aimed to set if there are significant differences in presentation, 

prognosis and survival, between sporadic adenocarcinomas and Crohn’s disease-

related adenocarcinomas. Differential diagnosis remain difficult due to the aspecific 

symptoms like diarrhea, abdominal pain and anemia that are common presentation 

of IBD disease. Moreover, survival analysis showed no  difference in prognosis and 

overall survival between sporadic adenocarcinomas and concomitant OBD 

adenocarcinomas.   
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RIASSUNTO 

Presupposti dello studio: Il carcinoma dell'intestino tenue (SBC) rappresenta 

dall'1 al 5% di tutti i tumori gastrointestinali, è un tumore raro con una prognosi 

sfavorevole che spesso si manifesta nel contesto della malattia di Crohn. 

I tipi istopatologici di carcinoma dell'intestino tenue comprendono adenocarcinomi, 

tumori stromali gastrointestinali (GIST), tumori neuroendocrini (NET), linfomi. 

 

Scopo dello studio: Questo studio si propone innanzitutto di valutare se esistono 

criteri prognostici e clinici per distinguere tra adenocarcinoma, Net e Gist per creare 

un possibile algoritmo per gli esami diagnostici in pazienti con neoplasia dell'intestino 

tenue indefinita. 

Questo studio mira inoltre a valutare l'onere del carcinoma dell'intestino tenue (SBC) 

nei pazienti con malattia di Crohn (CD) e in quelli senza IBD e identificare i possibili 

fattori associati alla morbilità e alla prognosi infausta. 

 

Materiali e metodi: Verranno riviste le registrazioni di tutti i pazienti consecutivi 

che sono stati sottoposti a resezione dell'intestino tenue per adenocarcinoma 

sporadico o correlato a MC dal 01/01/2010 al 31/12/2022. 

I casi di cancro che si verificano in CD saranno confrontati con pazienti sottoposti 

a chirurgia con intento curativo per un SBC sporadico confermato istologicamente. 

I dati saranno raccolti in un database anonimizzato e saranno confrontati con test 

non parametrici. 

Risultati: In questo studio abbiamo valutato la diversa presentazione tra 

adenocarcinomi, GIST e NETS. Nella nostra serie, gli adenocarcinomi si sono 

verificati più frequentemente nei maschi, 82% vs 18% dei casi, mentre nel GIST si 

è verificato nei maschi nel 40% vs 60% nelle femmine e nel NET si è verificato nel 

16% nei maschi vs 84% nelle femmine, p=0,0013. Il sintomi di presentazione 

diarrea ha avuto distribuzione diversa a seconda della patologia: 

nell'Adenocarcinoma è presente solo nel 6% dei casi, nel GIST è assente, nel NET 
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è presente nel 25%, p=0,04. La perdita di peso è presente nel 29,41% dei pazienti 

con adenocarcinomi, nel 5% dei pazienti con GIST e nel 25% di pazienti con NET. 

Il dolore è una presentazione comune nei pazienti con neoplasia del piccolo 

intestino: negli adenocarcinomi è presente nel 17,04% dei pazienti, nei NETS nel 

58,3% dei pazienti e nei GISTS nel 25% dei pazienti. La subocclusione è un 

sintomo di presentazione nel 5,9% degli adenocarcinomi e nel 25% dei NET. La 

concentrazione di emoglobina era più alta nei NET, più bassa nell'adenocarcinoma 

e media nei GIST rispetto agli altri due, p=0,04. Nella nostra serie, l'NLR è più alto 

nell'adenocarcinoma, medio nel GIST e più basso nel NET, p=0,0017. Nella nostra 

serie, i pazienti con adenocarcinomi erano pN0 nel 75% dei casi, pN1 nel 5% dei 

casi e pN2 nel 20% dei casi, p=0,0009. Nei pazienti con GIST non è stata osservata 

metastasi linfonodale. Nei pazienti con NET erano sempre presenti metastasi 

linfonodali (pN1 nel 50% e pN2 nel restante 50%). Nei pazienti con 

adenocarcinoma, metastasi a distanza erano presenti nel 19% dei casi. Nei pazienti 

con GIST non sono mai state osservate metastasi a distanza. Nei NET le metastasi 

erano presenti nell'84% dei casi, P= 0,0097. LVI (Lymphovascular invasion) era 

presente nel 66% degli adenocarcinomi, nel 100% dei NET e nello 0% dei GIST, 

p=0,04. La DFS (Sopravvivenza libera da malattia) dopo 60 mesi è del 42% 

nell'adenocarcinoma, del 52% nel NET e dell'83% nel GIST, p=0,02. L'OS 

(sopravvivenza globale) dopo 60 mesi è inferiore al 50% nell'adenocarcinoma, al 

62% nel NET e al 100% nel GIST, p=0,26. 

Abbiamo anche valutato se ci siano differenze tra adenocarcinomi sporadici e 

adenocarcinomi correlati a IBD. La concentrazione del marker oncologico di 

Ca19,9 e CEA è molto diversa tra i pazienti con adenocarcinoma sporadico (Ca 

19,9 < 2 kU/L e CEA < 0,5ug/L) e nei pazienti con adenocarcinoma correlato a IBD 

la mediana di Ca19,9 è 350 U/L e la mediana di CEA è 440 ug/L, p=0,05. La DFS 

(Sopravvivenza libera da malattia) è la stessa tra adenocarcinoma sporadico e 

adenocarcinoma correlato alla malattia di Crohn pari rispettivamente al 32% e allo 

0% dopo 60 mesi, p=0,92. L'OS (sopravvivenza globale) non è diversa nei pazienti 

con adenocarcinoma sporadico e correlato a IBD, p=0,040. 

Conclusioni: Questo studio indaga le caratteristiche di presentazione e le 

caratteristiche diagnostiche di adenocarcinomi, GIST e NET per indirizzare gli 

esami diagnostici. In caso di intestino tenue occorre valutare il sesso dei pazienti, 
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la concentrazione di emoglobina, la presenza di positività e metastasi. Secondo il 

nostro studio in caso di assenza di anemia, diarrea, metastasi linfonodali alla 

diagnostica TC, la diagnosi dovrebbe essere indirizzata ai tumori GIST. In caso di 

piccola massa e coinvolgimento linfonodale, deve essere sospettata la rete e deve 

essere eseguita la PET con 68Gallium per indagare la presenza del tumore. 

Questo studio mira anche a stabilire se ci sono differenze significative nella 

presentazione, prognosi e sopravvivenza, tra adenocarcinomi sporadici e 

adenocarcinomi correlati alla malattia di Crohn. La diagnosi differenziale rimane 

difficile a causa dei sintomi aspecifici come la diarrea, il dolore addominale e 

l'anemia che sono una presentazione comune della malattia IBD. Inoltre, l'analisi 

della sopravvivenza non ha mostrato differenze nella prognosi e nella 

sopravvivenza globale tra adenocarcinomi sporadici e adenocarcinomi OBD 

concomitanti. 
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1.1. INTRODUCTION: SMALL BOWEL NEOPLASM 

 
Small bowel carcinomas (SBC) are remarkably uncommon neoplasms, mostly 

sporadic. There are several predisposing conditions such as hereditary syndromes 

–familial adenomatous polyposis, Lynch syndrome, Peutz-Jeghers syndrome, 

juvenile polyposis syndrome and chronic immune-mediated intestinal disorders—

coeliac disease and Crohn’s disease (CrD) (1). The underlying intestinal disorder, 

i.e., CD or CrD, has been demonstrated to be a stage-independent prognostic factor 

in patients undergoing surgery for SBC (2). 

The incidence of small bowel neoplasm is 1.5 per 100.000 inhabitants and 

represents 2% of gastrointestinal tumors(3). This pathology is incredibly rare in 

consideration of the length of the small bowel or of his extension for 75% of the 

total digestive tract length and for 90% of the mucosal surface area. Several 

hypotheses are justifying the low incidence of small bowel neoplasms: chemical-

physical characteristics of the intraluminal content that is less alkaline and more 

fluid in this tracts, produce a minor inflammatory insult on the mucosae surface; 

low density of bacteria and lack of anaerobic germs causes minor production of 

injurious catabolites; the reduced transit time shortens the contact between mucosa 

and luminal cancerogenic; the rapid turnover and metabolic activity of enterocytes 

against numerous  cancerogenic substance. The lymphatic tissue seems to have a 

protective effect in the inset through an action of immune surveillance on the onset 

of neoplastic disease confirmed also by the evidence of a higher neoplastic risk in 

patients with immune dysfunction or chronic inflammatory disease as CrD (2). 

Adenocarcinoma is rare. It usually arises in the proximal jejunum and causes mild 

symptoms (3). In patients with CrD involving the small intestine, tumors tend to 

occur distally and in bypassed or inflamed bowel loops. A primary malignant 

lymphoma that develops in the ileum can cause a long, rigid intestinal segment. 

Small bowel lymphomas can develop in patients with longstanding, untreated celiac 

disease. Carcinoid tumors (also called gastrointestinal neuroendocrine tumors or 

NET) most often arise in the small intestine, particularly in the ileum and appendix; 

in these locations, larger lesions can become malignant. Multiple tumors are present 

in 50% of cases. Of those with a diameter > 2 cm, 80% have already metastasized 

locally or to the liver at the time of surgery. Kaposi's sarcoma occurs aggressively 

in Africans, transplant recipients, and AIDS patients, who present with 
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gastrointestinal tract involvement in 40-60% of cases. Lesions can be located 

anywhere in the gastrointestinal tract but are usually found in the stomach, small 

intestine, or distal colon. GI lesions are usually asymptomatic, but hemorrhage, 

diarrhea, protein-losing enteropathy, and intussusception may occur.  

1.1.1. Incidence of malignant tumors 

The incidence of small bowel cancers has slightly risen in recent decades. It 

increased from 1.18 per 100,000 (4) in 1973 to 2.27 per 100,000 in 2004 in the 

United States. Likewise, in France, the incidence increased during the period 1976–

2001 (5) but also during the period 1996–2015(6-7-8). Four main histologic types 

are present in the small bowel: adenocarcinomas, neuroendocrine tumors, stromal 

tumors and lymphomas (8) 

The distribution of histologic types of small bowel malignant tumors is changing, 

largely because of the increasing incidence of NETs (9). In 1987, the most common 

histologic types of malignant tumors of the small intestine in population-based 

registry data from the Surveillance, Epidemiology and End Results (SEER) 

program of the National Cancer Institute (NCI) were adenocarcinoma 45%, NET 

29%, lymphoma 16%, and sarcoma 10% (10). In the year 2000, NETs surpassed 

adenocarcinomas as the most common small bowel tumor reported to the National 

Cancer Database (NCDB) (11). Between 1985 and 2005, the proportion of patients 

with NETs increased from 28 to 44%, while the proportion of adenocarcinoma 

decreased from 42 to 33%. The proportion of patients with stromal tumors and 

lymphoma remained essentially stable (17% and 8%t, respectively) (12, 13). 

 

1.2. SMALL BOWEL ADENOCARCINOMA 

Adenocarcinomas of the small bowel (SBA) are rare tumors. They are two times 

more frequent in males and preferentially located in the proximal jejunum. Ileal 

localization is mostly found in association with Crohn’s disease (CrD), a condition 

which brings the neoplastic risk to 40-100 times that of the general population after 

about 15 years of the disease. The underlying intestinal disorder (CrD) has been 

demonstrated to be a stage-independent prognostic factor in patients undergoing 

surgery for SBC (1). 
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Although both Coeliac disease (CD) and (CrD) are sustained by similar pathogenic 

mechanisms, CD-associated SBA (CD-SBA) and CrD-associated SBC (CrD-SBA) 

represent distinct entities in terms of clinical, histopathological, and molecular 

features (Table 1) (14). 

 

Feature CD-SBC CrD-SBC Spo-SBC 

 Age at diagnosis 53–62 yrs   42–73 yrs 56.5–72.1 

yrs   

Site Jejunum 

and 

duodenum 

Ileum Jejunum 

and 

duodenum 

Tumor cell 

phenotype

  

Intestinal Non-

intestinal 

Intestinal 

MSI status 65–73%  0–16% 9–35% 

Oncogenic viruses Unknown EBV 

latent 

infection 

No 

association 

with EBV 

infection 

 

Table 1 Clinical, histopathological and molecular features of small bowel carcinomas according to the 

subgroup.  (2) 

CD-SBC, small bowel carcinoma associated with coeliac disease; CrD-SBC, small bowel carcinoma 

associated with Crohn’s disease; EBV, Epstein-Barr Virus; MSI, microsatellite instability; spo-SBC, sporadic 

small bowel carcinoma; yr, year. 

 

1.2.1. Epidemiology and risk factors  

 Incidence of small bowel adenocarcinoma has increased in the United States and 

Europe, particularly small bowel adenocarcinoma of the duodenum (15). In a 

population-based study in France, the age-standardized incidence rate of small 

bowel adenocarcinoma was 0.69 per 100,000 in the 1996–2000 period and 

increased to 0.8 per 100,000 in the 2011–2015 period in men and it increased from 
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0.37 per 100,000 in the 1996–2000 period to 0.51 per 100,000 in the 2011–2015 

period in women (16-17).  The duodenum is the most frequently affected segment, 

accounting for 55–82% of cases, followed by the jejunum (11–25%) and ileum (7–

17%) (18). The increasing incidence is mainly due to duodenum adenocarcinoma. 

In a population-based study the Netherlands, a twofold increase in duodenal cases 

was observed from the 1999–2003 period to the 2009–2013 period. small bowel 

adenocarcinoma is most often diagnosed during the sixth decade and a slight male 

predominance is observed (18,20,21).  There are 3,595 new cases of small bowel 

adenocarcinoma each year in Europe according to the EUROCARE database (19).  

The epidemiological features of small bowel adenocarcinoma differ based on 

underlying chronic immune-mediated intestinal disorders. The median age for 

Crohn’s disease-small bowel adenocarcinoma (CrD-SBA) diagnosis seems to be 

younger varying from 42 to 53 years in most studies in American, British, Dutch 

and Italian patients. Sporadic small bowel adenocarcinoma (spo-SBA) patients 

generally have a higher median age at diagnosis -between 56.5 and 72.1 years- in 

comparison to CrD-SBA (16). 

 Risk factors reported for CrD-SBA include a long disease duration, a small 

bowel involvement, a stricturing phenotype and bypassed segment(s) of the small 

bowel (22). As regards long disease duration, in a French study involving 1935 

patients affected by CrD with small bowel involvement at diagnosis a cumulative 

risk of SBC has been assessed as 0.2% and 2.2% after 10 and 25 years of follow-

up, respectively (23). Small bowel resection and use of salicylates for more than 

two years protect against SBC in patients with CrD (24). As regards gender, the 

rates of female prevalence are extremely heterogeneous in CrD-SBA (29–60%) 

(25,26,27,28,29,30,31,32,33,34,35,36) so it is hard to assess a gender predominance 

in either condition. However, considering the strong prevalence of CD in women, 

these data may suggest that the male gender is at higher risk to develop CD-SBA 

(16). 

1.2.2. Risk factor: Crohn’s Disease 

CD is a type of inflammatory bowel disease (IBD) that may affect any segment of 

the gastrointestinal tract characterized by chronic inflammation of digestive tract 

mucosae. The colon and distal small bowel are the most frequently involved 

https://en.wikipedia.org/wiki/Inflammatory_bowel_disease
https://en.wikipedia.org/wiki/Gastrointestinal_tract
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digestive tract segments. In Crohn's disease, any part of the small or large intestine 

can be involved. It may involve multiple segments, or it may be continuous. The 

inflammation involves all layers of the intestinal wall (37). 

CrD may be categorized by the disease presentation as it progresses in stricturing, 

penetrating, and inflammatory. Stricturing disease causes narrowing of the bowel 

that may lead to bowel obstruction or changes in the caliber of the feces. The 

penetrating disease creates abnormal passageways (fistulae) between the bowel and 

other structures. Inflammatory disease (or non-stricturing, non-penetrating disease) 

causes inflammation without causing strictures or fistulae. These three different 

types of lesions may coexist or evolve one in another in the same patient at different 

stages of the disease. Although the precise causes of Crohn's disease are unknown, 

it is believed to be caused by a combination of environmental, immune, and 

bacterial factors in genetically susceptible.  Crohn's disease affects about 3.2 per 

1,000 people in Europe, North America and the UK (38). It is less common in Asia 

and Africa. In Italy incidence is 6,9/100.00 inhabitants/year and prevalence 

86/100.000 people without difference between men and women. 

1.2.3. Risk factor: Coeliac Disease 
 

Coeliac disease is an autoimmune disorder that primarily affects the small intestine, 

and is caused by the ingestion of gluten in genetically susceptible individuals. 

Prevalence in the general population ranges from 0·5% to 2%, with an average of 

about 1%. The development of the coeliac enteropathy depends on a complex 

immune response to gluten proteins, including both adaptive and innate 

mechanisms. Clinical presentation of coeliac disease is highly variable and includes 

classical and non-classical gastrointestinal symptoms, extraintestinal 

manifestations, and subclinical cases. The disease is associated with a risk of 

complications, such as osteoporosis and intestinal lymphoma. Diagnosis of coeliac 

disease requires a positive serology (IgA anti-transglutaminase 2 and anti-

endomysial antibodies) and villous atrophy on small-intestinal biopsy. Treatment 

involves a gluten-free diet; however, owing to the high psychosocial burden of such 

a diet, research into alternative pharmacological treatments is currently very active. 

(140) 

1.2.4.   Clinical presentation and diagnosis 
 

https://en.wikipedia.org/wiki/Feces
https://en.wikipedia.org/wiki/Inflammatory_disease
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 The diagnosis of small bowel adenocarcinoma is often difficult due to the rarity of 

these lesions and the nonspecific and variable nature of the presenting signs and 

symptoms. This is the reason why the delay in diagnosis is common and explains 

the discovery of disease at a late stage and a poor treatment outcome . 

 Symptoms are aspecific and include abdominal pain, occlusion or sub-occlusion 

and bleeding mostly when the tumor is diagnosed after emergency treatment. 

According to localization, there are different symptoms: there is less bowel 

obstruction in the case of duodenal tumors compared to jejunoileal tumors.  A 

chronic small bowel sub-obstruction that is not improved by medical treatment 

should be considered for surgical resection.  

 Between 1978 to 1998 an Overman, Kunitake, Tanabe and Sonali study, the 

diagnosis was made mainly by upper endoscopy (28%), during surgery (26%), by 

a small bowel barium transit (22%), by a CT scan (18%), ultrasound examination 

(3%) or physical examination (3%) (40). In a more recent Japanese multicenter 

study, 43% of the duodenum adenocarcinomas were diagnosed without symptoms 

but this may be related to the gastric cancer screening ongoing in Japan (41). In the 

NADEGE cohort, the contribution to diagnosis varied according to small bowel 

segments. Upper endoscopy gave a diagnosis for 49% of the duodenal 

adenocarcinoma, colonoscopy for 41% of the ileum adenocarcinoma and capsule 

endoscopy or CT scan with enteroclysis for 26% and 34% of the jejunum 

adenocarcinoma (42). In CrD, the diagnosis of small bowel adenocarcinoma is often 

difficult because the symptoms are similar to those of the underlying pathology and 

is frequently reached postoperatively after resection of an obstructed small bowel 

segment (31). Even in patients with predisposing disease, early diagnosis is a 

challenge and no specific screening is recommended. 

 Improvement of imaging techniques may allow differential tumor-type diagnosis, 

as was suggested by a small study assessing small bowel adenocarcinoma and 

primary small bowel lymphoma with spectral CT imaging. According to a 

prospective study on 150 patients with a suspected small bowel disease, magnetic 

resonance (MRI) enterography is more accurate than CT enterography for tumor 

detection (43). Guidelines recommend an initial basic workup and some more 

specific examinations according to localization or predisposing disease. The basic 

assessment includes a contrast-enhanced thoracic-abdominal-pelvic CT scan to 
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evaluate local and metastatic extension. Liver MRI may be useful in case of contra-

indication for iodine contrast agents or if liver metastases are suspected on CT scan 

examination (44,45). Positron emission tomography (PET) scanning is not 

routinely indicated but may be considered if there is doubt about metastasis on 

initial CT staging (46). A gastric endoscopy and colonoscopy looking for other 

tumors are indicated in case of suspicion of genetic predisposition. In the case of 

duodenal adenocarcinoma, an endoscopic ultrasound is recommended to assess 

vascular invasion and discern duodenal lesions from ampullary, biliary or 

pancreatic primary (47). 

The dosage of CEA and CA 19-9 is useful at the initial workup, particularly in the 

event of a metastatic tumor (44,141,142). Monitoring the concentration markers at 

the moment of the diagnosis allows to evaluate the subsequent changes of 

concentration after therapy to monitor the prognosis and progress of the neoplastic 

disease, particularly in case of metastatic progress or relapse of the disease (143). 

The not detectable concentration of markers is related to the remission of the tumor 

while the increase of the marker could indicate the presence of metastasis or relapse 

of disease (144).  

 

 In CrD, exploration of the entire intestine with MRI enterography or capsule 

endoscopy should be done to diagnose other synchronous tumor lesions. Testing 

for anti-transglutaminase A antibodies and duodenal biopsies are routinely 

recommended to detect celiac disease (49).  

 Follow-up with clinical examination, imaging and tumor marker dosage for a total 

duration of 5 years are recommended after diagnosis and a curative resection(44). 

1.2.5.  Staging 

Staging is based on TNM staging (Table 2). It is recommended to assess a minimum 

of eight lymph nodes to have adequate staging. 
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Primary tumor (T) 

T0  There is no evidence of a primary tumor 

Tis  Carcinoma in situ 

T1  Tumor invades the mucosa, muscularis mucosa or submucosa 

T1a  Tumor invades the lamina propria or muscularis mucosa 

T1b  Tumor invades the submucosa 

T2  Tumor invades the muscularis propria 

T3  Tumor invades the subserosa or into the non-peritonealized perimuscular tissue (mesentery or 

retroperitoneum) 

T4  Tumor perforates the visceral peritoneum (T4a) or directly invades other organs or structures (T4b), 

including: 

- other loops of the small intestine, mesentery or retroperitoneum 

- through the serosa into the abdominal wall 

- the pancreas (only for tumors in the duodenum) 

Regional lymph nodes (N) 

N0  No regional lymph node metastasis 

N1  Metastasis in 1–2 regional lymph nodes 

N2  Metastasis in 3 or more regional lymph nodes 

Distant metastasis (M) 

M0  No distant metastasis 

M1  Distant metastasis 

Cancer staging 

Stage 0: Tis, N0, M0 
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Stage I: T1 or T2, N0, M0 

Stage IIA: T3, N0, M0 

Stage IIB: T4, N0, M0 

Stage IIIA: any T, N1, M0 

Stage IIIB: any T, N2, M0 

Stage IV: any T, any N, M1 

Table 2  TNM staging from 8th edition 2017 (48) 

 

1.2.6. Prognosis  

  Small bowel adenocarcinoma prognosis is generally poorer than that of 

colorectal carcinoma (50). This finding seems true even in CrD patients, in 

whom small bowel adenocarcinoma is more aggressive than large bowel 

cancers (51). The primary reason for this bad outcome is that patients are often 

asymptomatic until late disease, and metastases are often already present at 

small bowel adenocarcinoma diagnosis. The tumor stage has been considered 

the single most important prognostic factor in all small bowel adenocarcinoma 

(52).  Poor prognosis is also associated with further factors: poor differentiation, 

positive margins, duodenal site, male gender, black ethnicity and older age at 

small bowel adenocarcinoma diagnosis (10). High positive lymph nodes-to-

total lymph node ratio and a low number of assessed lymph nodes have been 

correlated with reduced survival (40,53,52). 

 Overall survival significantly differs between patients with CD-small bowel 

adenocarcinoma and those with CrD-small bowel adenocarcinoma. In particular, 

the predisposing chronic immune-mediated intestinal disorder CrD has been 

demonstrated to be a stage-independent prognostic factor in patients undergoing 

surgery for small bowel adenocarcinoma in the largest study systematically 

comparing CrD-small bowel adenocarcinoma and spo-small bowel 

adenocarcinoma (25). The five-year overall survival rate is relatively high in CD-

SBA, i.e., 64.2% and 83% in an American study and in an Italian study recruiting 

17 and 26 patients, respectively (54,25). Conversely, the five-year overall survival 
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rate appears to be worse in CrD-SBA patients, ranging from 26% to 38%, in French, 

Danish and Italian studies. In keeping with that, two-year overall survival in CrD-

SBA has been reported to be 52% and 56% in an American study and in a French 

study, respectively (27,35), even lower than five-year overall survival in CD-SBA. 

Overall survival is more favorable in CD-SBA in comparison with spo-SBA, 

whereas no survival difference has been demonstrated between CrD-SBA and spo-

SBA. However, in the large study by Wieghard et al. (36) patients with CrD-SBA 

were diagnosed at an earlier stage (I/II) compared with spo-SBA (55% vs. 32%, p 

< 0.0001) and were more likely to undergo surgery (81% vs. 72%, p = 0.0016). 

 Independently of the clinical group prognostic factors for SB include stage, 

tumor histotype and high Tumor-infiltrating lymphocyte density (TIL density) 

(25, 55).  Tumour histology by itself is clinically relevant, as it has been shown 

how diffuse-, mixed- and solid-types cumulatively considered tend to have a 

worse prognosis compared to glandular-type and medullary-type cancers (55,56). 

Amongst prognostic factors within the CD-SBC group, both MSI and high TILs 

have been also identified and they correlate one each other. However, only TIL 

density retains a prognostic power in a multivariable model, presumably 

because several high-TIL SBC showing a good prognosis miss MSI. High TILs 

in SBC can be induced by additional factors besides MSI status, such as 

oncogenic viruses. In these regards, it is interesting to note that two non-MSI 

high-TIL small bowel adenocarcinoma with EBV latent infection described in 

CrD seem to be associated with a favorable outcome (57,58), probably due to 

the anti-tumor immune response induced by abnormal peptide production from 

EBV. Therefore, although these findings need to be confirmed by further 

evidence, EBV latent infection should be considered in CrD-SBC for a better 

prognostic evaluation. 

 

1.2.6. Treatment 

 Surgery is the mainstay of curative treatment for SBC without distant 

metastasis (M0), whose possible benefits from adjuvant chemotherapy are 

controversial (1). Surgical resection with suitable lymph node sampling is 

necessary for long-term survival in resectable SBC.  Surgery is the only curative 
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therapy for SBC at stage I, whereas it should be followed by adjuvant 

chemotherapy, such as FOLFOX4 or LV5FU2 or oral fluoropyrimidine for 

SBC at stage II or III (44).  Systemic chemotherapy is the treatment for non-

resectable or metastatic SBC, namely those at stage IV (44).  

 Several molecular alterations may suggest the response to novel therapies. In 

particular, KRAS wild-type mutational status has been demonstrated to predict 

responsiveness to anti-epidermal growth factor receptor monoclonal antibodies 

cetuximab and panitumumab alone or combined with chemotherapy in 

metastatic SBC in several case reports (59,60).  

 Immunotherapy has been changing the therapeutic scenario in several solid tumors, 

in particular PD-1/PD-L1 pathway blockade should be considered in advanced MSI 

small bowel adenocarcinoma, as mismatch repair deficiency has been demonstrated 

to predict response to anti-PD-1 antibodies in eleven types of solid tumors, 

including small bowel adenocarcinoma (61). 

 

1.3. GIST 

Gastrointestinal stromal tumors (GISTs) are rare clinical entities, representing less 

than 0.2% of all gastrointestinal tumors and only 0.04% of small intestinal 

malignant neoplasms. GISTs may occur anywhere along gastrointestinal tract, but 

most commonly arise in the stomach (40–60%) and jejunum/ileum (25–30%) 

(62,63). 

1.3.1 Epidemiology 

The overall incidence of GISTs from 2001-2015 was 0.70 per 100,000 people per 

year. The overall incidence of GIST from 2001 to 2015 was 0.70 per 100,000 

people per year according to the data obtain by The United States Cancer Statistics 

(USCS) by Patel and Benipal (64). Males had an overall incidence rate of 0.80, 

which was greater than females who had an incidence of 0.63. When stratified by 

location within the gastrointestinal tract, the incidence was greatest in the stomach, 

followed by the small intestine and lastly the colorectum) (64).  
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1.3.2 Clinical presentation and diagnosis 

GISTs exhibit a broad spectrum of clinical behavior ranging from at times long-

term fatigue to a rapid degeneration of a variety of symptoms in just a few months 

(65,66). The tumors most commonly originate in the stomach (50–70%), followed 

by the small intestine (25–35%), the colon and rectum (5–10%) and the esophagus 

(<5%) and between 15% and 50% are metastatic at diagnosis (67). 

 The fact that the disease can occur in many areas of the GI tract can, in part, explain 

the broad spectrum of its clinical presentations that span from gastrointestinal 

bleeding, hemoperitoneum, anemia, abdominal mass, to the complete absence of 

symptoms (68). A large number are discovered incidentally during imaging, 

endoscopy, or laparotomy for unrelated problems. A population-based study 

reported that 69% of GISTs were symptomatic, 21% were discovered incidentally 

during surgical procedures, and 10% at autopsy (69). Hereditary forms, which 

represent only a small minority of cases, have their own particular manifestations 

such as skin hyperpigmentation, dysphagia, and multicentric paragangliomas 

(70,71). 

 The diagnosis of GISTs may involve imaging tests such as computed tomography 

scan and MRI, endoscopy with or without endoscopic ultrasound, and biopsy. Only 

biopsy, however, can yield a positive diagnosis. As most GISTs express KIT 

protein, immunostaining for KIT and/or molecular genetic testing for mutations in 

KIT can diagnose 95% of GISTs. Regorafenib, a drug that inhibits various protein 

genes that lead to GIST development is a relatively new treatment modality (72). 

1.3.3. Prognosis 

Despite therapeutic advances, nearly one third of patients with GISTs, including 

those with extended TKI therapy, will experience a recurrence. In these patients, 

careful management and follow-up is essential (73,74). The follow-up schedule 

differs depending on the risk of recurrence. For example, in high-risk patients, there 

is a risk of recurrence in 1–3 years after the end of adjuvant therapy. In low-risk 

patients, the risk of recurrence is lower, and the time to recurrence is longer (75,76). 

Patients at very low risk may not require postoperative follow-up, although the risk 

of recurrence is not zero. In low-risk patients, a CT scan examination is 

recommended every 6 months for 5 years. Intermediate–high risk patients require 
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postoperative follow-up by CT examination at 3–4 months in the first 3 years, then 

at 6 months for 5 years, then annually (74,75,76). There is a consensus that 

abdominal ultrasonography can replace CT evaluation once a year. In patients that 

are undergoing TKI therapy, PET-CT is more sensitive for assessing treatment 

response, treatment resistance or tumor recurrence (77).  Negative prognostic 

factors are young age, higher tumor size, increased mitotic index, aneuploidy and 

tumor location. Gastric tumors have a better prognosis than those localized in the 

intestinum (78,79).  

1.3.4. Treatment 

Surgery is the mainstay of the therapeutic approach to patients with non-metastatic 

GISTs (80,65). Chemotherapy and irradiation appear to have no impact on the 

natural history of these tumors (81,82,83,). GIST resistance to chemotherapy is 

pronounced, a phenomenon that has been linked to the higher expression of 

multidrug resistance proteins (84). Furthermore, the abdominal location of GISTs 

compromises the benefit of radiation therapy because of toxicity to adjacent 

structures. Patients with advanced GISTs require the assessment of mutational 

status for personalized chemotherapy with TKIs. The use of TKIs has led to an 

improvement in survival rate and quality of life of these patients. Proper treatment 

can improve the prognosis of patients and the epidemiological indicators, such as 

morbidity and mortality (85). 

 

1.4. NET 

 Neuroendocrine tumors (NETs) are cancers of the interface between the endocrine 

(hormonal) system and the nervous system (86). While they are found at numerous 

anatomic sites, most occur within the gastroenteropancreatic axis. These tumors can 

be further classified according to their site of origin: the foregut, the hindgut, or the 

midgut (the second portion of the duodenum, the jejunum, the ileum, the caecum, 

and the appendix) (87). These latter are the most common subtype of 

gastrointestinal NETs.  
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1.4.1. Epidemiology 

The incidence of NETs is rising, and recent studies have reported rates approaching 

3 per 100,000 (88,89,90). The most common cause of death in these patients is 

advanced metastatic disease, and both clinical and epidemiological data indicate 

that the more effectively the disease is ablated, the more long-lasting the benefit.  

1.4.2. Clinical presentation and diagnosis 

The behavior and clinical presentation of midgut NETs vary depending on their site 

of origin, and their symptoms tend to be nonspecific. NET tending to be slow-

growing, carcinoids present with either local manifestations or systemic symptoms. 

The most common symptoms of a midgut NET are abdominal pain, dyspepsia, 

nausea and/or vomiting, weight loss, blood loss, diarrhea, and carcinoid syndrome 

(91). More rarely, it presents as an acute event with clinical features resembling 

those of appendicitis, intestinal obstruction, intestinal perforation, or 

gastrointestinal hemorrhage. Although NETs smaller than 1 cm in diameter and 

especially those arising within the small intestine may be metastatic at presentation, 

the primary size is correlated with the presence of lymph-node involvement with or 

without liver metastases and an early diagnosis is imperative.  

 A significant number are also discovered incidentally during surgery for presumed 

small bowel or colonic inflammatory or neoplastic disorders, such as Crohn’s 

disease, lymphoma, or adenocarcinoma(92).  

 The most common hematological, biochemical and radiological testing procedures 

prescribed when there is any index of suspicion are: serum Chromogranin A. 

urinary 5-Hydroxy Indole Acetic Acid (5-HIAA), serotonin and catecholamine 

excretion, angiography, (93) computed tomography (CT) or magnetic resonance 

imaging (MRI), endoscopy and biopsy, intestinal contrast radiography, 

somatostatin receptors and I-131 meta-iodobenzylguanidine (MIBG) imaging (94), 

single-positron emission computed tomography (95), and OctreoScan imaging.  

Functional imaging uses radiolabeled somatostatin analogs, such as 111 Indium 

pentetreotide (OctreoScan) and 68Gallium DOTA PET-CT (DOTATATE, 

DOTATOC, or DOTANOC), which show the location of lesions by uptake of 

somatostatin analogues through cell-surface receptors (96). These studies are useful 
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for determining the extent of disease throughout the body and to confirm that 

lesions seen on anatomic imaging are NETs. Another functional imaging modality 

is PET imaging using 18fluoro-deoxy-glucose (FDG; a glucose analog), which is 

used to stage and monitor many types of cancers. FDG-PET takes advantage of the 

tendency of malignant tumors to accumulate more FDG compared to benign tissue. 

70FDG-PET has limited value in NETs, as it has low sensitivity in well-

differentiated, slower-growing NETs.71 ,72FDG tends to be taken up by poorly-

differentiated NETs with high proliferative activity, so FDG-PET may be useful in 

identifying poorly-differentiated, aggressive NETs associated with worse prognosis 

(97). 

1.4.3. Prognosis 

In cancer of the small intestine, colon and liver/gallbladder/pancreas, metastases 

were more common in patients with NET that in patients with adenocarcinoma. 

Only 3% of appendiceal NET developed metastases, whereas 41% of small 

intestinal NET developed metastases. Irrespective of the primary site, NETs show 

a relative preference toward the liver compared to adenocarcinoma. Although NET 

is currently relatively rare, it is frequently misdiagnosed, detected late and features 

increasing incidence. Increased awareness would be important because sensitive 

diagnostic tools are available, and therapy can be highly effective, if diagnosis of 

primary or recurrent NET is made early(98,99,100). Of note, specialized imaging 

such as for the somatostatin receptor should be employed to detect and stage NET, 

due to its high sensitivity and immediate predictive power for radioisotope therapy. 

1.4.4. Treatment 

Patients with small bowel NETs (localized or metastatic) have to be managed at 

experienced centers by a multidisciplinary team. Eligible patients should undergo 

surgical resection of primary and regional disease. Additionally, patients with 

metastatic disease should be evaluated on a case-by-case basis to evaluate surgical 

options that may mitigate bowel symptoms (i.e., pain, intestinal angina, obstruction) 

and carcinoid symptoms (flushing, diarrhea, hemodynamic instability) and prolong 

survival. Unlike other gastrointestinal malignancies, aggressive surgical 

management of these patients, even in the context of unresectable metastatic 

disease, can improve patients' symptoms and long-term survival (101). 
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2. AIM OF THE STUDY 

 

The primary aim of this study was to assess the prognostic and clinical criteria to 

distinguish between adenocarcinoma, NET and GIST to create a possible algorithm 

for the diagnostic exams in patients with undefined small bowel neoplasm. 

The secondary aim was to assess the burden of small bowel cancer (SBC) in patients 

with Crohn’s disease (CD) and in those without IBD, and to identify possible 

factors associated with morbidity and with a poor prognosis. 

 

3. MATERIALS AND METHODS 

3.1. STUDY DESIGN 

 

Data were collected from January 2010 to December 2022 from operating room 

lists of the “Azienda Ospedale-Università of Padova”: ex-General Surgery Unit, ex-

Surgery Clinic 1st Unit, current General Surgery 3, from January 2010 to December 

2022. Clinical and diagnostic data were extracted from the patient’s medical record 

on Galileo 1.4.3.13.107, DB.58.1 and collected in an anonymized database. 

Notification to the ethics committee of the anonymized monocentric retrospective 

study according to the declaration of Helsinki of the World Medical Association 

was made. 

3.1.1 Inclusion and Exclusion criteria 

Patients with small bowel adenocarcinoma, GIST and NET were included. 

Ppatients with desmoids tumor, Non-Hodgkin Lymphoma and non-neoplastic 

phenotype were excluded.  

 

3.2. DATA COLLECTION 
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The retrospective cohort data were collected using Microsoft Excel. The form used 

comprises several fields. Each record, corresponding to a single patient, had its 

single identification code (patient ID) and all data remained anonymous, in full 

respect of privacy. The forms were filled using information gathered, under 

permission, from the AOPD Galileo-1.4.3.13.107,DB:58.1 management 

application software , by consulting medical history forms and discharge letters 

regarding the single patient at the time of the small bowel surgery. 

The retrospective cohort includes patients with surgically treated small bowel 

resection. Based on the histotype group it’s possible to identify patients with 

adenocarcinoma, GIST,  NET, desmoids tumor, Non-Hodgkin Lymphoma and non-

neoplastic histology. 

The evaluation fields include: 

 anthropometric parameters of the patients: age of surgery, age of IBD 

diagnosis, BMI, weight loss, blood test (hemoglobin, lymphocytes, 

leucocytes, neutrophils, platelets, VES, PCR, albumin, NLR, PLR, PNI, 

oncological markers CEA and Ca 19,9); 

 presentation symptoms diarrhea, abdominal pain, haemorrhage, anaemia, 

occlusion or sub-occlusion, stypsis; 

 diagnostic exams: CT scan, MRI, Ultrasound, Enteroscopy,, PET, PET CT, 

entero MRI, thoraco-abdominal Rx; 

 histopathologic characteristic of the tumor: site, histotypes, pT, pN, pM, 

positive node number, total node number, metastasis, grading, vascular 

invasion, perineural invasion, necrosis, lymphomonocites perineoplastic 

infiltration, DFS (disease free survival); 

 treatment (chemotherapy, radiotherapy).  

 

 

3.4. DIAGNOSIS  
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3.4.1 Adenocarcinoma 

The basic assessment includes a contrast-enhanced thoraco-abdomino-pelvic CT 

scan to evaluate local and metastatic extension (16,44,45). Liver MRI may be useful 

in case of contra-indication for iodine contrast agent or if liver metastases are 

suspected on CT scan examination. Positron emission tomography (PET) scanning 

is not routinely indicated but may considered if there is doubt about metastasis on 

initial CT staging (46). A gastric endoscopy and colonoscopy looking for other 

tumors are indicated in case of suspicion of genetic predisposition. In case of 

duodenal adenocarcinoma, an endoscopic ultrasound is recommended to assess 

vascular invasion and discern duodenal lesions from ampullary, biliary or 

pancreatic primary (47).  

Dosage of CEA and CA 19-9 is useful at the initial workup, particularly in the event 

of a metastatic tumor, due to their prognostic value (44).  

In Crohn’s disease, exploration of the entire intestine with MRI enterography or 

capsule endoscopy should be done to diagnose other synchronous tumor lesions. 

Systematic screening for microsatellite instability or loss of expression of one of 

the MMR proteins should be systematically carried out to screen for Lynch 

syndrome and, for it, prognostic and predictive value for immunotherapy (49). 

The molecular abnormalities demonstrated in small bowel adenocarcinomas are 

common with those found in colonic adenocarcinomas but with different 

frequencies for some of them, which reflect a distinct carcinogenesis. Loss of 

expression of the adenomatous polyposis coli (APC) protein causes deregulation of 

β-catenin, which accumulates in the cytoplasm and then in the nucleus and acts as 

a transcription factor that stimulates the expression of genes involved in cell 

proliferation. Mutations in the APC gene are considered to be one of the major early 

events in colorectal carcinogenesis. The prevalence of APC mutations in small 

bowel adenocarcinoma is low, from 13 to 27%, depending on the series, (49, 

102,103,104) unlike colorectal cancers where this mutation is found in nearly 80% 

of cases. It seems more common in tumors of the duodenum. A mutation in 

the TP53 gene has been detected in 38% to 58% of tumors, less commonly in 
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duodenal tumors and in the case of DNA repair abnormality (dMMR phenotype). 

Mutation of TP53 is associated with dismal prognosis (105). A KRAS mutation is 

found in 43% to 56% of cases. Other RAS mutations are present in less than 5% of 

tumors. Overexpression of the HER2 protein is observed more rarely, unlike in 

adenocarcinoma of the stomach. However, alteration or amplification of 

the ERBB2 gene has been reported in 7% to 14% of tumors. A study reported an 

association of ERBB2 mutation and duodenal location but this was not confirmed 

by other studies. One study reported an association with ERBB2 mutation and 

dMMR tumors. Moreover, ERBB2 mutation was associated with a dismal 

prognosis in one study but not in a larger study. The BRAF mutation frequency 

ranges from 4% to 11% but the majority of BRAF mutations were not the V600E, 

the most prevalent one in colorectal cancers. Mutation of BRCA2 was reported in 

5% of the tumors in one study. Overall, a potentially targetable alteration was 

reported in 90% of small bowel adenocarcinomas in one study. Nevertheless, a 

confirmation of the efficacy of targeted therapy remains to be demonstrated in small 

bowel adenocarcinoma treatment (103). 

After diagnosis, follow-up with clinical examination, imaging and tumor marker 

dosage for a total duration of 5 years are recommended after a curative resection. 

 

3.4.2 GIST 

Endoscopic examination has an essential role in definitive diagnosis because it 

allows the direct visualization of the tumor, with the possibility of biopsies for 

pathological examination when it is locates in the duodenum. GISTs may emerge 

as tumors with smooth margins located in the submucosa, with a normal mucosa 

cover that bulges into the lumen of the digestive tract. In some cases, a central 

ulceration may be seen. Endoscopic ultrasonography (EUS) (106) permits the 

assessment of the invasion within the gastrointestinal wall and identification of the 

digestive tract layer as an origin for the GIST. Thus, most often, GISTs originate in 

the muscularis propria, and small lesions may also originate from the muscularis 

mucosa. Upon EUS, duodenal GISTs appear as a hypoechoic, homogeneous tumor, 

with clearly defined edges, rarely irregular and sometimes with associated ulcers. 

EUS also enables both guided biopsies and GIST differentiation to other 
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submucosal tumors (85). 

Contrast-enhanced computed tomography (CT) is the imaging method of choice to 

identify and describe the neoplasms, as well as to assess their extension and the 

presence of metastatic disease (107). Thus, CT allows the identification of 

metastases, which are most commonly located in the liver, omentum and peritoneal 

cavity. It also allows differential diagnosis, assessment of response to treatment and 

identification of tumor recurrence. 

Abdominal ultrasound, magnetic resonance imaging (MRI) and positron emission 

tomography (PET) are also useful in the evaluation of GISTs and in the detection 

of metastases (67). Although MRI has a diagnostic performance comparable to that 

of CT, CT scan remains the preferred initial imaging method used for staging the 

disease. There are some cases in which MRI may be a better imaging option, such 

as in GISTs found in specific locations (e.g., the rectum) or in evaluating the 

anatomical extension of surgery. 

The definitive diagnosis is histopathological. Biological samples may be obtained 

during endoscopic exploration, laparoscopic excision or laparotomy. In the case of 

metastases, the samples for histopathological diagnosis can also be obtained by 

biopsy of the metastases. Depending on the tumor cell appearance after 

hematoxylin and eosin staining, three morphological types have been identified: 

spindle cell type, epithelioid type and mixed type (108,109).  

Immunohistochemistry is essential for the diagnosis of GISTs. In over 95% of 

cases, GISTs are positive for CD117/c-Kit. Other markers used for the diagnosis of 

GISTs are DOG1, CD34, S-100 protein, SMA and Ki67 (110,111).  

3.4.3 NET  

 The imaging studies such as a CT scan and/or a somatostatin receptor-based scan 

(68Gallium PET DOTATATE preferred). A CT can suggest the presence of an SB 

NET based on the typical imaging findings of a mesenteric mass with typical 

characteristics including surrounding stranding/tethering, calcifications, and a 

spiculated appearance.  Additional testing with a 68Gallium PET scan can be 

confirmatory of NET diagnosis based on lesion avidity.  
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The multiphasic CT scan (with coronal views and 3D reconstruction) will give 

important information about the exact location of the mass and its relation to the 

mesenteric vessels. The 68Gallium PET scan may identify other sites of disease 

(either within the bowel or mesentery and/or distant metastatic disease), as well as 

define the avidity of the tumor to somatostatin receptors, which can help guide 

subsequent therapies in the future.  

Other means of establishing the diagnosis include a biopsy of the primary tumor via 

endoscopic approaches (colonoscopy with ileal intubation or double-balloon 

enteroscopy) or the mesenteric mass via a percutaneous approach. Specific 

neuroendocrine markers by immunohistochemistry including chromogranin A, 

synaptophysin and Ki-67 are employed to identify the phenotype using the MIB1 

antibody and to stratify these lesions in a prognostic and predictive sense. 

For neuroendocrine tumors, it is also important to define the tumor grading which 

is based on: 

• degree of differentiation, which indicates how much the tumor resembles 

the tissue of origin (the tumor can be poorly or highly differentiated); 

• proliferation index, determined in two ways: by mitotic index (number of 

mitoses per field) or by % positive immunohistochemical staining for Ki-67 

(using the MIB1 antibody).  

Positive immunohistochemical (IHC) staining for neuroendocrine markers 

synaptophysin and chromogranin will help confirm the diagnosis of a NET (119). 

Small bowel NETs tend to have a nested architecture and centrally located, oval 

nuclei with a “salt-and-pepper” appearance on H&E staining (120). Cells can have 

eosinophilic cytoplasmic granules, which represent intracellular serotonin. 

Blood biomarkers are simpler for monitoring for disease progression or recurrence 

(96). One of the most consistently checked markers is chromogranin A (CgA), a 

protein of the granin family secreted by SBNETs with autocrine, paracrine, and 

endocrine activities (113). Chromogranin A remains the only tumor marker 

recommended by consensus guidelines (114,115), despite several shortcomings. It 

has a limited sensitivity and specificity of 71% and 50%, respectively, for 

identifying imaging-confirmed progression of well-differentiated 
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gastroenteropancreatic NETS. Some studies have found that CgA levels can 

correlate with hepatic tumor burden and a rise in CgA may correspond with tumor 

recurrence after surgical resection (116). However, CgA levels can be falsely 

elevated in renal dysfunction, inflammatory diseases like rheumatoid arthritis, and 

malignancies of the pancreas, lung, prostate, ovary, and breast (117,118). Notably, 

CgA levels can be falsely elevated due to the use of medications like proton pump 

inhibitors (PPIs) (114,117). 

A 24-hour collection for urinary 5-hydroxyindoleacetic acid (5-HIAA) can confirm 

the diagnosis of carcinoid syndrome. 5-HIAA is a metabolite of serotonin and is 

measured as a proxy for serotonin. A 24-hour urinary 5-HIAA is more informative 

than a random measurement, as blood levels of serotonin change throughout the 

day. The test has a sensitivity of 85% and specificity of 90% for detecting carcinoid 

syndrome. However, it is difficult to collect, and levels can be affected by drugs 

and foods. A number of foods including avocados, pineapples, bananas, kiwi fruit, 

walnuts, and pecans can increase urinary 5-HIAA levels and should be avoided 

when levels are measured (112). 

3.5.  TREATMENT  

 

3.5.1. Resection of small bowel for tumor 
 

Skandalakis in Surgical Anatomy and Technique (121) illustrates the surgical 

technique of resection of small bowell for tumor. 
 

Step 1. In the case of a small bowel tumor, proximal and distal margins of 10 cm 

are appropriate. Score the mesentery of the small bowel with the Bovie. 

Step 2. Using a hemostat, ligate the vessels of the mesentery of the small bowel 

with 2–0 or 3–0 silk (Figs. 1 and 2 ). 

Step 3. Using a 75-mm gastrointestinal anastomosis (GIA) stapler, transect the 

small bowel proximally and distally. When applying the GIA stapler, make sure 

that the stapled end is on the antimesenteric border of the small bowel (Fig. 2 ).  

Step 4. Apply bowel bulldogs to the small bowel so that enteric contents do not 

spill.  
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Step 5. Align the two segments of the small bowel such that the antimesenteric 

borders about each other (Fig. 3). Using straight Mayo scissors transect the stapled 

corner of the small bowel at the antimesenteric border. 

Step 6. Insert each arm of the GIA stapler into the small bowel through the 

previously created opening and approximate the stapler such that the antimesenteric 

portions of the small bowel are in proximity to each other. Fire the stapler. Remove 

the stapler and briefly inspect the mucosal surface of the anastomosis for bleeding 

(Fig. 4). 

Step 7. Using a 60 mm thoraco-abdominal (TA) stapler, close the resultant 

enterotomy. 

Step 8. Close the mesentery of the small bowel with an interrupted 3–0 silk suture. 

Step 9. Place a supporting 3–0 silk suture in the crotch of the anastomosis. 

             

 

                                                 

     Figure 3 Transection and sampling                                     Figure 4 Orientation of GIA stapler. (121) 

 

Figure 1 Recommended position of non-

crushing clamps for segmental re-section of 

the intestine (121) 

Figure 2 Ligation of vessels (121) 
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3.5.2. GIST surgery 

The treatment for confirmed GISTs is surgery if the lesion is resectable with no 

metastases, or therapy with tyrosine kinase inhibitors if the lesion is unresectable, 

metastatic, or recurrent. The prognostic factors are tumor location, tumor size, 

mitotic index, and type of mutation. All surgical techniques can be performed 

laparoscopically using five trocars for wedge resection, subtotal gastrectomy or 

total gastrectomy based on tumor location(124). As GIST tends to arise from the 

organ of origin without diffuse infiltration, wedge resection of gastric and 

segmental resection of intestinal GIST are considered adequate therapy, while en 

bloc resection for omental or mesenteric tumors is usually recommended 

(125,126,127).  Chemotherapy and irradiation appear to have no impact on the 

natural history of these tumors. GIST resistance to chemotherapy is pronounced, a 

phenomenon that has been linked to the higher expression of multidrug resistance 

proteins. Furthermore, the abdominal location of GISTs compromises the benefit 

of radiation therapy because of toxicity to adjacent structures. 

 

3.5.3. NET surgery 

The surgical approach has traditionally been through an open laparotomy (101), 

though there are increasing numbers of reports using minimally invasive—

laparoscopic approaches (128,129).Both laparoscopic and robotic-based 

approaches are appropriate for different types of bowel resection including those 

for cancer (e.g., colorectal cancer); however, the important considerations unique 

to SB NET are outlined within this section on surgical principles. Whichever 

approach used must allow for complete and thorough evaluation of the entirety of 

the bowel and resection of the vascular pedicles proximal to the mesenteric mass 

involvement. These two goals are limited by laparoscopy as it does not allow for 

thorough evaluation and manual palpation of the whole bowel when looking for 

multifocal primary tumors in the small bowel the following steps should be applied 

after appropriate preoperative planning and thoughtful consideration of how these 

will align to the surgical principles outlined: 

Step 1. Complete exploration of the abdomen focused on the entirety of the small 

bowel (palpation), liver, omentum, and pelvis. This includes localization of the 
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small bowel tumor(s) and the corresponding mesenteric mass(es). 

Step 2. Complete mobilization of the involved mesentery off of the retroperitoneum 

to allow for increased length of the surgical field (mesentery) and releasing of the 

mesenteric mass from surrounding retroperitoneal structures (i.e., duodenum, 

pancreas). Commonly, this step includes a complete Cattell–Braasch maneuver. 

This should result in posterior and anterior control of the mesenteric disease to a 

level proximal to the disease. 

Step 3. Incision of the peritoneum on the mesentery proximal to the area of 

involvement to release the desmoplastic fibrotic reaction and lengthen the 

mesentery releasing further the mass from the central vessels. 

Step 4. Intramesenteric dissection to identify the vascular pedicles proximal to the 

mesenteric involvement and to allow understanding of the vascular anatomy spared 

and involved concerning the mesenteric mass. 

Step 5. Assessment of the extent of small bowel resection required based on the 

planned vascular transection level. Often, this is straightforward if the transection 

is at the level of stage I–II lymph nodes; however, for those with stage III lymph 

nodes, this may require a more extensive intramesenteric and retroperitoneal 

dissection with the placement of bulldog clamps on vascular pedicles to assess the 

level of demarcation in the proximal and distal small bowel. The extent of the bowel 

to be resected and that remaining is measured. 

Step 6. Isolation and transection of the vascular pedicle. We usually isolate the 

pedicle using a 0.5-in. penrose drain and transect it using a vascular stapler. 

Occasionally, the transection will need to be performed sharply on the vessel to 

allow a narrower dissection plane and to preserve nearby critical vessels. 

Step 7. Transection of the more peripheral mesentery around the area of disease. 

This can be done sharply with ligatures or with the use of energy devices around 

the mass and towards the bowel wall on the proximal and distal side of the 

mesentery. 

Step 8. Bowel resection and reconstruction. Given that SB NET are commonly 

located in the terminal ileum, the bowel resected follows the anatomy of a right 
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hemicolectomy, though with tumors located more proximally only small bowel is 

resected and the ileocecal valve can be preserved. It is paramount once the bowel 

is transected to revise hemostasis at the root of the mesenteric transection and to 

align the bowel anatomically to avoid twisting or internal hernias, before 

reconstruction. 

 Patients with stage III and IV lymph node disease present a real challenge for 

surgical management. These patients should be referred to high-volume centers 

with expertise in the treatment of SB NET, for comprehensive management and 

appropriate surgical decision-making. Surgical treatment is guided by the ability to 

accomplish a safe and complete resection while preserving enough small bowel to 

minimize the risk of the short-gut syndrome. 

3.3. STATISTICS 

Statistical analysis was performed using R 4.0 (R Foundation for Statistical 

Computing, Vienna, Austria) (R Core Team, 2020) [1921]. Set two-tailed alpha at 

0.5 and beta at0.20at 0.20 and a standardized effect size at 1.1 2 the minimal sample 

size per group resulted to be 11 patients. Descriptive statistics were reported as 

median (Interquartile Range, IQR) for continuous variables and percentages 

(absolute numbers) for categorical variables. Fishers' test was used to compare 

dichotomous variables and the Mann-Whitney U test for comparisons of continuous 

variables. A p-value less than 0.05 was considered statistically significant. 
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4. RESULTS 
 

 

 

The whole group includes fifty-five patients with surgically treated small bowel 

resection. Based on the histotype group it’s possible to identify seventeen patients 

with adenocarcinoma, twenty patients with GIST, twelve patients with NET, two 

patients with desmoids tumor, three patients with Non-Hodgkin Lymphoma and 

one patient with non-neoplastic histology (figure 5).  Patients with desmoids 

tumors, Non-Hodgkin Lymphomas and non-neoplastic histology were excluded. 

 

 

Figure 5 Database histotype group 

 

To create the database, we searched the operating lists for all patients who had undergone 

small bowel resection (ileal, jejunal). The symptomatology leading up to the cause of the 

operation could be abdominal pain, the presence of a suspicious abdominal mass, 

occlusion, anemia, bleeding. Histological examination was made on abdominal masses and 

patients were divided in groups based on the results.  
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Database histotype whole group
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Non neoplastic histology
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              Table 3 Database collection flowchart 

 

Based on the histological examination we collected seventeen patients with 

adenocarcinoma, 20 patients with GIST, twelve patients with NET, 3 patients with 

non-Hodgkin lymphoma, two patients with desmoid tumor and one patient with non 

neoplastic histology. We included in the study patients with adenocarcinoma, GIST, 

NETand we excluded patients with non-Hodgkin lymphoma, desmoid tumor and 

non-neoplastic histology (table 4). 
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4.1. PATIENT CHARACTERISTICS  

In the whole group, 17 patients had adenocarcinoma and their median age of surgery 

was 62 years old, (IQR 48,25 -71,250). Only six of the patient with adenocarcinoma 

had concomitant IBD disease, the median age of diagnosis is 31 years old (IQR  23 

– 40). Weight loss is known in five patients: median is 6 kg (IQR 2-9). BMI is 

known in eight patients: the median is 25,6 kg/m2 (IQR 22,450-29,580). 

Hemoglobin concentration is known in every patient: the median is 11,1 g/dl, (IQR 

9,875-12,075). Leucocytes number is known in all the seventeen patients: median 

8226 U/uL (IQR 6585-9817,5). Platelets number is known in all patients: median 

286000 (IQR 242500-35500). Diarrhea is known in three patients: median 1 (IQR 

1-1). The number of positive nodes is known in fifteen patients: median 0 (IQR 0-

1,5). The total number of nodes examined is known in fourteen patients: median 

11,5 (IQR 9-20) (Table 3) 

 

 

 

 

 

55 PATIENTS WITH 

SMALL BOWEL 

RERSECTION 

17 

ADENOCARCI

NOMA17  

20 GIST 

17 NET 

3 NON-

HODGKIN 
LYMPHOMA 

2 DESMOID 

TUMOR 

INCLUDED 

INCLUDED 

INCLUDED 

EXCLUDED 

EXCLUDED 

1 NON 

NEOPLASTC 

HYSTOLOGY 

HYSTOLOGY 

EXCLUDED 

Table 4 Flowchart of inclusion and exclusion patients 
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  Adenocarcinoma 
  N Median 25 - 75 P 

AGE AT SURGERY 17 62 48,250 - 71,250 
 AGE AT IBD DIAGNOSIS 6 31 23,000 - 40,000 
BMI 8 25,6 22,450 - 29,580 
WEIGHT LOSS (Kg) 5 6 2,000 - 9,000 
HEMOGLOBINE (g/dL) 17 11,1 9,875 - 12,075 
LEUCOCYTES (U/uL) 17 8226 6585,000 - 9817,500 
DIARRHEA 3 1 1,000 - 1,000 
nr of POSITIVE NODES 15 0 0,000 - 1,500 
nr of TOTAL NODES 14 11,5 9,000 - 20,000 
PLATELETS 17 286000 242500,000 - 355000,000  Table 3 Patient characteristics, adenocarcinoma 

 

In the whole group, twenty patients had  GIST and their median age of surgery is 

67,5 years old, (IQR 53-73). None has concomitant IBD or diarrhea. BMI is known 

in five patients: the median is 23,4 kg/m2(IQR 23,1-25,550). Weight loss is known 

in only one patient: median 8 kg (IQR 8-8). Hemoglobin concentration is known in 

every patient:  median 11,5 g/dl, (IQR 10,65-13,625). Leucocyte number is Known 

in every patient. Median 6170 U/uL (IQR 5377,5-7485,0). Platelets number is 

known in every patient: median 254000 (IQR 233000-2775000). None has a 

positive node. The total number of nodes is known in 4 patients: median 3,5 (IQR 

2-6,5) (Table 4). 
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GIST
 

 
 

N
 

Median
 

25 - 75 P
 

AGE AT SURGERY 
20
 

67,5
 

53,000 - 73,000
 

 AGE AT IBD DIAGNOSIS 
0
 

? 
 

?  - ? 
 

BMI 
5
 

23,4
 

23,100 - 25,550
 

WEIGHT LOSS (Kg) 
1
 

8
 

8,000 - 8,000
 

HEMOGLOBINE (g/dL) 
19
 

11,5
 

10,650 - 13,625
 

LEUCOCYTES (U/uL) 
19
 

6170
 

5377,500 - 7485,000
 

DIARRHEA 
0
 

? 
 

?  - ? 
 

nr of POSITIVE NODES 
4
 

0
 

0,000 - 0,000
 

nr of TOTAL NODES 
4
 

3,5
 

2,000 - 6,500
 

PLATELETS 
19
 

254000
 

233000,000 - 277500,000
 

 Table 4 Patients Characteristics, GIST 

In the whole group, 12 patients had a NET and their median age of surgery is 70,5 

years old, (IQR 61,5-78,5). None of them has concomitant IBD or diarrhea. BMI is 

known in 4 patients: median 26,45 kg/m2 (IQR 23,4-30). Weight loss is known in 

three patients: the median is 7 kg (IQR 3,25-9,25). The hemoglobin concentration 

median is 13,05 g/dl (IQR 12,15-13,45). The leucocyte number median is 5400 

U/uL (IQR 4755-10300). Platelet number median is 247500 (IQR 208000-279000). 

The positive node number is known in eight patients: median 3,5 (IQR 1,5-6). The 

total node number is known in eight patients: median 16,5 (IQR 13-23,5) (table 5). 
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  NET 
  N Median 25 - 75 P 

AGE AT SURGERY 12 70,5 61,500 - 78,500 

 AGE AT IBD DIAGNOSIS 0 ?  ?  - ?  

BMI 4 26,45 23,400 - 30,000 
WEIGHT LOSS (Kg) 3 7 3,250 - 9,250 

HEMOGLOBINE (g/dL) 12 13,05 12,150 - 13,450 

LEUCOCYTES (U/uL) 12 5400 4755,000 - 10300,000 

DIARRHEA 0 ?  ?  - ?  
nr of POSITIVE NODES 8 3,5 1,500 - 6,000 
nr of TOTAL NODES 8 16,5 13,000 - 23,500 
PLATELETS 12 247500 208000,000 - 279000,000 
Table 5 Patients characteristics, NET 

 

4.2. PATIENT CHARACTERISTICS ADENOCARCINOMA  

We compared the characteristics of patients with sporadic and Crohn's disease-

related adenocarcinoma (Table 6).  

 In our series, there are eleven patients with sporadic adenocarcinoma and six IBD-

related adenocarcinoma. In patients with sporadic adenocarcinoma median age of 

surgery was 63 years old (IQR 57-70,75). BMI was known in 3 patients: median 

30,45 kg/m2 (IQR 20,89-31,015). Weight loss was known in five patients: median 

6 kg (IQR 2-9). The hemoglobin concentration median is 10,4 g/dl (IQR 9,9-

11,675). The leucocyte number median was 8226 U/uL, (IQR 6760-10072,5). 

Platelets number median was 330000 (IQR 271000-415000). The number of 

positive nodes is known for ten patients: the median is 0 (IQR 0-2). The total 

number of nodes is known for nine patients: median 11 (IQR 8,25-17-750. No 

diarrhea was recorded in patients with sporadic adenocarcinoma. 
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Six patients have IBD-related adenocarcinoma: the median age of surgery is 51 

years old, and (IQR 46-71). The median age of IBD diagnosis is 31 years old, and 

(IQR 23-40). BMI is known for five patients: median 25,2 kg/m2 (IQR 23-40). 

Weight loss is unknown for all patients. The hemoglobin concentration median is 

12,6 g/dl (IQR 9,9-13,3). The leucocyte number median is 7850 U/uL (IQR 5790-

8720). Platelets number median is 244500 (IQR 241000-251000). Record of 

diarrhea is known in three patients: median 1 (IQR 1-1). The number of positive 

nodes is known in five patients: median 0 (IQR 0-1,5). The total number of nodes 

is known in five patients: median 12, 25-758 P is 9,5-34,250. 

Table 6 Patients characteristics, Adenocarcinoma 

 

4.3. ADENOCARCINOMA VS GIST VS NET 

4.3.1. Presentation of small bowel neoplasm 

The different presentation of small bowel neoplasm in males and females. In our 

series, adenocarcinomas occurred more frequently in males, 82% vs 18% of cases, 

while in GIST it occurred in males in 40% vs 60% in females and in NET occurred 

in 16% occurred in males vs 84 % in females (fig. 6). 
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             Figure 6 Presentation of small bowel neoplasm 

The presentation symptoms of diarrhea had different distribution depending on the 

pathology: in Adenocarcinoma is present only in 6% of cases, in GIST is absent, in 

NET is present 25% (fig. 7).              

           

             Figure 7 Diarrhea in smal bowel neolasm 

 

Loss of Weight is present in 29,41% of patients with adenocarcinomas, 5% of 

patients with GIST and 25% of+ patients with NET. Pain is a common presentation 

in patients with small bowel neoplasm: in adenocarcinomas is present 17,04% of 

patients, in NETS in 58,3% of patients and in GISTS in 25% of patients. 

Subocclusion is a presentation symptom in 5,9 % of adenocarcinomas and in 25% 
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of NET. 

4.3.2. Blood test in small bowel neoplasm 

 

Hemoglobin concentration was higher in NET, lower in the adenocarcinoma and 

medium in GISTs in comparison to the other two (fig. 8). 

In our series, NLR is higher in adenocarcinoma, medium in GIST and lower in NET 

(fig. 9).  

 

                                  

                            Figure 8 Blood test Hemoglobin in small bowel neoplasm 

 

                                 

                           Figure 9 Blood test NLR in small bowel neoplasm 



42 

 

4.3.3. Histology in small bowel neoplasm 

 

The number of positive nodes is very different between the three conditions:  it was 

1 in adenocarcinoma, 0 in Gist and 4 in NET (Figure 10).   

In our series, patient with adenocarcinomas were pN0 in 75% of cases, pN1 in 5% 

of cases and pN2 in 20% of cases. In GIST patients, no nodal metastasis was 

observed. In NET patients, nodal metastasis were always present ( pN1 in 50% and 

pN2 in the other 50%) (fig 11). 

                            

                            Figure 10 Number of positive Lymphonodes 

 

                              

                             Figure 11 pN in small bowel neoplasms 
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In Adenocarcinoma patients, distant metastasis were present in 19% of cases. In 

GIST patients, distant metastasis were never observed. In NETs metastasis were 

present in 84% of cases (fig 12). LVI (Lymphovascular invasion) was present in 

66% of the adenocarcinoma, 100% of the NET and 0% in the GIST (fig13). 

  

                                      

                            Figure 12 pM in small bowel neoplasm 

                                           

                             Figure 13 LVI in small bowel neoplasm 

 

               4.3.4. Survival in small bowel neoplasm 

 

DFS (Disease free survival) after 60 months is 42% in adenocarcinoma, 52% in 

NET and 83% in GIST (figure 14). 
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                            Figure 14 DFS in small bowel neoplasm   

 

                             

                            Figure 15 OS in small bowel neoplasm 

 

 

OS (Overall survival) after 60 months is less than 50% in adenocarcinoma, 62% in 

NET and 100% in GIST. 

Despite DFS is significant different between Adenocarcinomas, GISTs and NETs,  

OS after 120 months has no significant differences between the three histotype 

groups. 
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                  4.4. SPORADIC ADENOCARCINOMA VS CROHN’S 

DISEASE ADENOCARCINOMA 

 

4.4.1. Oncological markers in IBD-related adenocarcinoma vs sporadic 

adenocarcinoma 

The oncological marker concentration of  Ca19,9 and CEA is very different 

between patients with sporadic adenocarcinoma (Ca 19,9 < 2 kU/L  and CEA < 

0.5ug/L) and  in patients with IBD-related adenocarcinoma the median of Ca19,9 

is 350 U/L and the median of CEA is 440 ug/L (figure 16-17). 

                             

                             Figure 16 Ca 19,9 in sporadic- vs IBD related adenocarcinomas 

                         

                            Figure 17 CEA in sporadic- vs IBD related adenocarcinoma 
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4.4.2. Survival in IBD-related adenocarcinoma vs sporadic adenocarcinoma 

 

DFS (Disease free survival) is the same between sporadic adenocarcinoma and 

Crohn’s disease related adenocarcinoma equal to respectively 32%  and 0 % after 

60 months (figure 18). 

                   

                             Figure 18 DFS Sporadic vs concomitant IBD adenocarcinoma 

   

                   

                       Figure 19 OS Sporadic vs concomitant IBD adenocarcinoma 

 

OS (Overall survival) is not different in patients with sporadic and IBD-related 
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adenocarcinoma (figure 19). 

 

 

5. DISCUSSION 
 

Small bowel carcinomas are uncommon neoplasms, mostly sporadic. Small bowel 

neoplasm symptoms are very unspecific. Patients may present abdominal 

distension, pain, bleeding, diarrhea, occlusion or sub-occlusion, or anemia. A large 

number of small bowel neoplasms are discovered incidentally during imaging, 

endoscopy, or laparotomy for unrelated problems. Diagnostic is very poor. Based 

on the histologic type treatment and follow-up could be defined. Surgery is the 

mainstay of curative treatment for small bowel disease but the approach is different 

for different types of neoplasm (adenocarcinomas, GISTs, NETs). This study 

investigates presentation characteristics, and diagnostic features of 

adenocarcinomas, GISTs and NETs to build a diagnostic algorithm in patients with 

small bowel neoplasm. This study also aims to set if there are significant differences 

in presentation, prognosis and survival, between sporadic adenocarcinomas and 

Crohn’s disease-related adenocarcinomas. 

The analysis of the presentation of small bowel neoplasms in our series showed that 

gender predominance of male in of adenocarcinomas and GIST, according to 

Ocasio Quinones, et al (138), Qubaiah et al. (137). In accordance with what was 

observed by several investigators Debnath et al. (139),. On the other side Net is 

more frequent in our series in female patients, according to Scarpa et al. (86).  

Analysis of presentation symptoms in our series showed the absence of diarrhea in 

the GIST tumor, probably because stromal tumors are mesenchymal tumor and may 

be related to the extraluminal growth of the tumor that does not affect the mucosa 

in agreement with Gheorghe et al.  (85). On the other side in our series both NET 

and Adenocarcinoma present diarrhea. In adenocarcinomas, diarrhea is present in a 

few cases, which could be explained by the presence of sporadic adenocarcinomas 

and Crohn’s disease-related adenocarcinomas. Diarrhea is one of the main 

symptoms of IBD.  In NET diarrhea is one of the classic triad of carcinoid syndrome 
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(flushing ,diarrhea, and wheezing). This syndrome results from the tumor secretion 

of bioactive amines, such as serotonin, histamine, tachykinins, and prostaglandins. 

Serotonin increases gut motility, causing diarrhea, while other vasoactive 

substances cause flushing and wheezing through vasodilation and 

bronchoconstriction, respectively (136). 

In our series, the full blood count showed the presence of anemia in the 

adenocarcinomas and in GISTs while in NET hemoglobin concentration values are 

in normal range in consideration of the mostly female gender presentation and the 

normal range of hemoglobin concentration. In Scarpa et al. at 9.2%, the pooled 

prevalence of gastrointestinal bleeding in patients with midgut NET was much 

lower than that reported by Sutton et al. and this clinical presentation seemed to be 

characteristic of the NETs of the duodenum. In GISTs anemia was caused by 

chronic occult bleeding and was note in several studies so it is expected also if 

GISTs are submucosal neoplasms, they should not theoretically bleed in the gut 

lumen. Instead, in at least a third, the neoplasm infiltrates and erodes, causing 

ischemia of the overlaying mucosa facing the alimentary tract lumen. This is in 

agreement with Scarpa et al (12) study on clinical presentation of GIST and Ruffolo 

et al study (22) on clinical presentation of adenocarcinoma in Crohn’s disease. 

NLR (Neutrophile Lymphocyte ratio) is a biomarker that conjugates the innate 

immune response, mainly due to neutrophils, and adaptive immunity, supported by 

lymphocytes (26). In our series patients with adenocarcinoma has high NLR, 

patients with NETs had a normal range of NLR. NLR in patients with GIST is in a 

grey zone between normal and pathological and may be as an early warning of 

pathological states or process such as cancer, atherosclerosis, infection, 

inflammation, psychiatric disorders and stress.  

Concerning the pN stage in our study only patients with GISTs had no positive 

nodes (pN0), while a fourth of patients with adenocarcinomas had regional nodes 

metastasis at the diagnosis (pN1 or pN2). In NETs neoplasm nodes metastasis are 

always present both regional and distal, in according with the clinical presentation 

of the pathology as in Scarpa et al. (86)and in Burke et al. (131)in witch nodes 

metastasis was present in a  thirds of patients with NET. Presence of metastasis 

should be considered to discriminate between NETS and other neoplasms such 

GISTs and adenocarcinomas the diagnosis of small bowel neoplasm.  In case of 
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incidental abdominal mass, the presence of nodes metastasis may focus the 

diagnosis to NET rather than Adenocarcinomas or GIST tumors. 

At the time of surgery metastasis were present in adenocarcinomas and in NETs, 

according to the clinical presentation in advanced stage of neoplasm due to the 

aspecifics symptoms, according to Scarpa et al. (86),  Aparicio et al. (18), Aparicio 

et al. (42) , Wieghard et al. (133). 

LVI (Lymphovascular invasion) is directly related and express the metastasis 

potential of the tumor. The presence of malignant cells within lymphovascular 

channels, is a crucial step in the invasion-metastasis cascade. LVI, when identified 

morphologically in the peritumoural area, is regarded as an indicator of metastatic 

potential and is strongly associated with a poor prognosis in many solid tumours 

(135). In our series LVI was maximum in NETS, witch presentation is very often 

in a advanced stage of disease. LVI was absent in GIST patients that had no 

metastasis in our series.  Lastly in adenocarcinomas LVI was present in more than 

half of patient although metastasis occurred only in a fifth of them. 

Comparison between sporadic adenocarcinomas and Crohn’s disease relates 

adenocarcinomas shown the importance of oncological markers dosage to 

surveilling possible cancer insurgence in IBD related small bowel neoplasm. In 

addiction oncological markers as CEA and CA19,9 could be used to follow up the 

patients after surgical resection and treatment in agreement with Aparicio et al. (16) 

and Locher et al. (44) studies. The dosage of CEA and CA 19,9 is useful at the 

initial workup, particularly in the event of a metastatic tumor (44,141,142). 

Monitoring the concentration markers at the moment of the diagnosis allows to 

evaluate the subsequent changes of concentration after therapy to surveill the 

prognosis and progress of the neoplastic disease, particularly in case of metastatic 

progress or relapse of the disease (143). The not detectable concentration of markers 

is related to the remission of the tumor while the increase of the marker could 

indicate the presence of metastasis or relapse of disease (144). In our series, the 

increase of Ca 19,9 and CEA concentration in patients with IBD-related 

adenocarcinoma, is already present at the diagnosis of neoplasia. The concentration 

of these markers could therefore be used as a predictor of the onset of neoplastic 

disease in patients with IBD. Further studies should be performed on larger samples 

to evaluate the effective correlation and efficacy of the markers. 
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In our study disease free survival and overall survival analysis showed no difference 

in prognosis on sporadic cancer versus Crohn’s disease related adenocarcinomas., 

In terms of overall survival, in Fields et al. (132) the 5-year survival was 36.5%, is 

similar to 43% reported by Wieghard et al. (133) for 179 patients with CD-associated 

SBA and 35% reported by Palascak-Juif et al. (134) The unadjusted survival in CD 

patients was not significantly different from that in sporadic patients. After adjusting 

for patient and tumour characteristics, CD patients had similar overall survival in all 

stages of disease. This is in agreement with two previous small cohort studies, which 

found no significant difference in overall survival between CD and sporadic SBA 

patient groups. 

 

 

 

6. LIMITS  

 

This work's main limit is the small number of patients recruited in the database. The 

quality of the research is influenced by the retrospective design, sometimes clinical 

records lack information that is impossible to integrate at present. The study's 

evaluation should consider these limits since these limitations have probably 

influenced final quality and accuracy. In our inclusion criteria, I considered the most 

important elements that influence the natural history of the disease, particularly the 

presentation symptoms of the neoplasm, modality of diagnosis, treatment and 

outcome.  

This work’s strength lies in the fact that it analysed a rare condition to emphasize 

the need to establish a diagnostic algorithm for these patients with small bowel 

neoplasm and to establish if adenocarcinoma in Crohn’s disease has a different 

prognosis and outcome. 
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7. CONCLUSIONS 

 

This study investigates presentation characteristics, and diagnostic features of 

adenocarcinomas, GISTs and NETs to address the diagnostic exams. In case of 

small bowel should value patients sex, hemoglobin concentration, presence of 

positive and  metastasis. According to our  study in case of absence of anaemia, 

diarrhea, nodes metastasis at the CT diagnostic, diagnosis should be address to 

GIST tumors and a PET with gallium should be done. In case of small mass and  

lymphonode involvement, Net should be suspected and 68Gallium PET should be 

done to investigate the presence of tumor. 

This study also aimed to set if there are significant differences in presentation, 

prognosis and survival, between sporadic adenocarcinomas and Crohn’s disease-

related adenocarcinomas. Differential diagnosis remain difficult due to the aspecific 

symptoms like diarrhea, abdominal pain and anemia that are common presentation 

of IBD disease. Moreover survival analysis showed no  difference in prognosis and 

overall survival between sporadic adenocarcinomas and concomitant OBD 

adenocarcinomas.   
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