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A NARRATIVE REVIEW STUDY SUMMARIZING  
AND INTERPRETING THE EXISTING LITERATURE ON THE 

DIAGNOSIS AND TREATMENT OF SMALL BOWEL TUMORS
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Abstract: Small intestine cancer encompasses a group of malignant diseases originat-
-

trointestinal carcinomas, their incidence is increasing, unlike more common malignant 
diseases, such as colorectal carcinoma, which makes their study increasingly important. 
Objective: 
neuroendocrine neoplasms, gastrointestinal stromal tumors, and lymphomas – and to 

Materials and Methods: We 

of existing literature data on the given topic and objective in order to create a structured, 
-

Results and Discussion: The etiology of small intestine 

and systemic (e.g., targeted therapy for GIST, immunotherapy for MSI-H SBA, PRRT with 
177Lu-DOTATATE for NETs) management strategies. Optimal results for the treatment 

high-tech centers and institutions.
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INTRODUCTION

Despite the considerable length and surface 
area of the small intestine, malignant tumors 
originating in it are rare and represent a het-

erogeneous group of gastrointestinal neoplasms [1, 

clinical importance, as each subtype is character-
-

proaches, and prognosis [3]. Small intestine cancer 
(SIC) encompasses a group of malignant diseases 
originating in the duodenum, jejunum, or ileum. Al-

-
tinal carcinomas, their incidence has been increas-
ing, unlike more common malignant diseases, such 
as colorectal carcinoma, which makes their study 
increasingly important [4, 5].

is the steadily increasing incidence of SIC [3, 5]. Un-
derstanding these trends is of strategic importance 

from those in colorectal carcinoma [5]. SICs account 
-

mas [3]. An increasing incidence has been observed, 

in the UK since the early 1990s [5]. This runs in stark 
contrast to the stable or declining rates of colorectal 
carcinoma [2, 5]. Data have been published show-
ing that in 2019, there were 10,590 new cases and 
1,590 deaths in the US [6]. Neuroendocrine tumors 
and adenocarcinomas are the two most common his-

-
tistics [2, 3]. In a Thai study, adenocarcinoma was 

mainly due to the high incidence of adenocarcinoma 
there [3, 7, 8]. In contrast, NETs are more common 
in the ileum [8, 9]. The average age at diagnosis is 
around the sixth decade (62-66 years). Cancer is 
slightly more common in men and, in the US, in black 
people [2, 6, 11]. These distinct epidemiological pat-

terns, especially the increasing incidence and hetero-
geneous histological distribution, necessitate further 

predisposing conditions responsible for small intes-
tine carcinogenesis. The etiology of SIC is multifacto-

-
tory conditions [5]. Identifying these risk factors is of 
paramount importance for patient monitoring, genetic 
counseling, and guiding therapeutic decisions, such 

-
mors [5, 6].

Objective: to analyze the main malignant histologi-

neoplasms, gastrointestinal stromal tumors, and lym-
phomas – and to summarize and systematize the 
available literature data.

MATERIALS AND METHODS

We applied a narrative review study design involv-
ing the summarization and interpretation of existing 
literature data on the given topic and objective in or-

product on malignant diseases of the small intestine. 
We analyzed 20 literature sources in total.

RESULTS

The four main malignant histological subtypes clas-
-

cinomas (SBA), neuroendocrine neoplasms (which 

-
cinomas, NEC), gastrointestinal stromal tumors 
(GIST), and lymphomas [3, 6, 7]. Adenocarcinoma 
is one of the most common subtypes, accounting 

-
-

[3, 7]. Neuroendocrine neoplasms (NET/NEC) 

-
testine NETs (SI-NET) are most common in the il-
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eum [8, 9]. It is important to distinguish between the 

Gas-
trointestinal stromal tumors (GIST) are the most 
common mesenchymal tumors of the small intestine 

common subtype [2, 3]. T-cell lymphoma associated 
with enteropathy (EATL) is a highly aggressive form 
that usually occurs in the jejunum or ileum [10].

Hereditary syndromes: Familial adenomatous pol-
yposis (FAP) is caused by germline mutations in the 
APC
duodenal cancer, which, according to various litera-

of patients develop duodenal adenomas [5, 12]. Sur-

[5]. Lynch syndrome is an autosomal dominant disor-
der caused by germline mutations in DNA mismatch 

MLH1, MSH2, MSH6, PMS2) 

100 times higher than that among the general popu-
lation [2, 6]. The NCCN recommends universal test-

(MSI) of all SBA samples to identify these patients 
[6]. Peutz-Jeghers syndrome (PJS) results from an 
inherited mutation in the STK11 gene. PJS carries an 

-
quired conditions: 
Crohn’s disease is an established risk factor, with 
a relative risk of SBA 30-60 times higher than that 
among the general population [2, 13]. These car-
cinomas often occur in the ileum. It is concerning 
that the use of 6-mercaptopurine is associated with 
a high probability of cancer [5]. Celiac disease in-
creases the risk of SBA, but more importantly, it is 
the main precursor of the highly aggressive T-cell 
lymphoma associated with enteropathy (EATL) [5]. 
Factors such as alcohol consumption and smoking 
have been studied, but their association is not as 
strongly established as in other gastrointestinal car-

step towards understanding the underlying molecu-
lar changes they induce.

The pathogenesis of SIC is highly dependent on his-

of adenocarcinoma, NET, and GIST is not only of 
academic value but also directly informs the use of 
targeted therapies and dictates current management 
strategies [5].

Small bowel adenocarcinoma (SBA): The patho-
-

ma to carcinoma. There is molecular overlap with 

Wnt pathway (APC

APC mu-
ERBB2 

highlight why therapeutic paradigms cannot be blind-
ly extrapolated from colorectal carcinoma and ne-

-

also be mentioned.

Neuroendocrine neoplasms (NETs): Small intes-
tine NETs (SI-NETs) are characterized by relative 

-
tion of chromosome 18 is a characteristic genomic 
signature [5, 9]. Key signaling pathways are PI3K/

-
-

production of serotonin, tryptophan hydroxylase 1 

(CTGF) [9].

Gastrointestinal stromal tumors (GIST): the 
pathogenesis of most GISTs is due to gain-of-func-
tion mutations in receptor tyrosine kinase genes, pre-
dominantly KIT or, less commonly, PDGFRA. These 
mutations lead to constant activation of the kinase, 
stimulating cell proliferation, and these same kinases 
are the main targets for tyrosine kinase inhibitor (TKI) 
drugs such as imatinib [5].

The main routes of metastasis in SIC include local 
invasion, lymphatic spread to regional nodes, peri-
toneal carcinomatosis, and hematogenous spread, 
most commonly to the liver [6]. Accurate staging is 
fundamental to prognosis and treatment planning, 

While adenocarcinoma follows a conventional ana-
tomical TNM system, the prognostically critical sys-

-
ent, incorporating biological aggressiveness and risk 
of recurrence [5].

Common macroscopic manifestations of SBA include 

which can lead to obstruction [13]. Key microscopic 
features assessed by pathologists include histologi-

and perineural invasion, which have prognostic sig-
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stage according to the depth of tumor invasion 
through the layers of the intestinal wall (T1-T4), the 
N stage according to the number of positive regional 
lymph nodes (N0, N1, N2), and the M stage accord-
ing to the presence of distant metastases (M0, M1) 

nodes during resection. Although the ENETS TNM 
system exists, prognosis and treatment are primarily 
dictated by the World Health Organization (WHO)’s 
histological grading system [15]. Grades are deter-
mined based on the Ki-67 proliferation index and mi-

biological aggressiveness of the tumor. GIST staging 
is a system for stratifying the risk of recurrence. The 
three key factors integrated into this assessment are 
the size of the primary tumor, the mitotic rate (at 50 

explicitly stated that small intestine localization car-
ries a higher intrinsic risk of recurrence compared to 
stomach localization [16].

The clinical picture of SIC is notoriously insidious and 
-

agnosis. Symptoms are largely dictated by the loca-
tion and size of the tumor rather than its histology, 

abdominal pain is the most common symptom. As tu-
mors grow, they can cause partial or complete small 
bowel obstruction, leading to nausea, vomiting, bloat-
ing, and inability to pass gas [2, 10, 17]. Bleeding 
may be overt (melena) or occult, leading to iron de-

are common secondary symptoms due to chronic 

may be initial manifestations, especially in aggres-
sive subtypes such as lymphoma [10]. The location 

duodenal lesions, they can cause biliary obstruction, 
leading to jaundice or pancreatitis [2, 7]. Carcinoid 

occurs when functional NETs, usually with liver me-
tastases, secrete hormones such as serotonin into 
the systemic circulation [9, 15].

The diagnostic process in SIC is a multimodal chal-
lenge aimed at overcoming the limitations of conven-
tional endoscopy and imaging. The process must not 

the disease to determine resectability and guide 

standard of care [6, 13]. CT and MR enterography/
enteroclysis -

-

distend the small intestine, improving the visualiza-

is statistically more accurate for detecting neoplastic 

due to better soft tissue contrast. 
-

enocarcinoma of the jejunum/ileum. Cross-sectional 
imaging can detect extraluminal disease, lymphade-
nopathy, and distant metastases [13, 18]. Capsule 
endoscopy (VCE) and balloon-assisted enteros-
copy are non-invasive tools for visualizing the entire 
small intestine mucosa, making them very sensitive 
to small mucosal lesions, but they are limited by the 
inability to obtain biopsies. Balloon-assisted enteros-
copy allows direct visualization and, crucially, tissue 

-
ods. There is a risk of capsule retention in cases of 
stricture [13]. Functional and molecular imaging 
for neuroendocrine neoplasms: since most well-

PET/CT with gallium-68 (68Ga-DOTATATE) has re-
placed older scintigraphic methods. Data show that 

99mTc-Octreotide SPECT/CT and conventional CT/

This higher accuracy leads to a change in patient 

NETs, serum chromogranin A (CgA), pancreastatin, 
and 24-hour urinary 5-HIAA have diagnostic and 

by biopsy [16].

Complete surgical resection is the only curative treat-
ment for localized SIC. The surgical strategy is highly 
dependent on the histological subtype of the tumor, 
its anatomical location, and the presence of meta-

that are best performed in high-volume specialized 
centers.

Surgery for small intestine adenocarcinoma: ad-
enocarcinomas in the second part of the duodenum 

formal pancreatoduodenectomy (Whipple procedure) 
[5, 6, 13]. Segmental resection may be an option for 

margins can be achieved. For jejunal and ileal tu-
mors, the standard procedure is segmental resection 
with wide margins and en bloc regional lymphade-
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eight lymph nodes for accurate staging.

Surgery for neuroendocrine neoplasms: Local-
-

tion with removal of the corresponding lymphatic 

metastasis even when small [15]. In metastatic 
disease, resection of the primary tumor is recom-
mended even in the presence of unresectable liver 
metastases in order to prevent future complica-
tions, such as obstruction or ischemia. Cytoreduc-
tive surgery for liver metastases should be consid-

can be achieved.

Surgery for gastrointestinal stromal tumors: the 
principle for localized GIST is complete surgical re-

-
enectomy is not performed, as lymphatic spread is 
rare in GIST [16].

Data suggest that laparoscopic surgery is associated 
with shorter hospital stays and less intraoperative 
blood loss, but it is important to note that there often 
is a selection bias, with this approach being used for 
smaller tumors. The role of cytoreductive surgery for 
peritoneal metastases is controversial and should be 
performed in experienced centers. Palliative bypass 
or stenting is used for unresectable obstructive tu-
mors. Surgery is often one component of a broader, 

-
tion with systemic therapies.

Systemic therapy for SIC is strictly histology-driven 

use of cytotoxic chemotherapy for adenocarcinoma 
contrasts with the targeted and biological therapies, 
which underpin the treatment of NET and GIST [5].

Small intestine adenocarcinoma: adjuvant che-
motherapy is often considered for stage III and 
high-risk stage II, extrapolating data from colorectal 

-

and platinum-based combinations (FOLFOX or 
-

option [2, 6]. Targeted therapy and immunotherapy 
are also important. For the subgroup of SBA tumors 

-
point inhibitors, such as pembrolizumab or nivolum-

therapy. ERBB2 -
mon target.

Neuroendocrine neoplasms: Somatostatin ana-
logues (SSA): SSA (octreotide, lanreotide) are 

-
ity to control the symptoms of carcinoid syndrome 
[15, 20]. Peptide receptor radionuclide therapy 

-

-

-
tiated neuroendocrine carcinomas (NEC), treatment 
is based on protocols for small-cell lung cancer, with 
platinum-based chemotherapy (etoposide + cispla-
tin/carboplatin) as the standard of care.

Gastrointestinal stromal tumors: Targeted thera-
py (TKI): the treatment of GIST is a paradigm for 
molecular targeted therapy. Imatinib is the standard 

GIST. If resistance develops, other TKIs, such as 
sunitinib (second line) and regorafenib (third line), 

KIT/
PDGFRA mutations prior to treatment is mandatory 
for therapy guidance [5].

-
sidered in selected situations in duodenal carcino-
mas (especially in resections with positive margins) 
or for palliation of symptomatic metastases.

Palliative care is not an alternative to active treat-
ment, but an integrated component of care for pa-
tients with advanced or incurable SIC. Its dual goal 
is to manage local complications caused by the tu-
mor and to relieve systemic symptoms to maintain 

-
gical bypass or stoma creation to manage unresect-
able malignant intestinal obstruction. Endoscopic 
stenting is a less invasive option for duodenal ob-
struction [6]. Systemic therapies (chemotherapy for 
SBA, SSA for NET, TKI for GIST) are used pallia-
tively in a metastatic setting to control the disease 

relieve symptoms from painful bone metastases or 
other localized sites of disease.

The importance of comprehensive symptom man-
agement, including pain control, antiemetics, and nu-
tritional support to address malabsorption and weight 
loss, is emphasized [11]. In NET, the use of telotristat 
etiparat for refractory diarrhea in carcinoid syndrome 
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DISCUSSION

The prognosis for SICs is highly variable and is de-
termined primarily by tumor histology and stage at 
diagnosis. Understanding prognostic factors is of 

counseling, and the development of appropriate 
follow-up regimens [6, 13]. Key negative prognos-
tic factors: the presence of lymph node involve-
ment (stage III) and distant metastases (stage 

-

grade) is associated with worse outcomes [7, 3]. 
The prognosis for NEC and EATL is particularly 

-
calization is independently associated with poorer 
overall survival in adenocarcinoma [7]; poor ECOG 

-
istics, such as  mutation in SBA, may be as-
sociated with poor prognosis. Approximate 5-year 
overall survival (OS) rates for SBA by stage, based 

contrast with results from other histologies and co-
horts. For example, in a Thai study, the 5-year OS 

 
– 

survival rate for adenocarcinoma in this study may 

higher proportion of advanced diseases at diagno-
-

ment follow-up are to detect disease recurrence, 
manage long-term complications of treatment, and 
screen for new metachronous neoplasms. Based 
on NCCN recommendations, the typical follow-up 
regimen for resected SBA includes medical history 
and physical examination, tumor markers (CEA/
CA19-9, if initially elevated), and chest, abdominal, 
and pelvic CT scans at regular intervals (e.g., ev-

up to 10 years. Long-term assessment and man-
agement of nutrition is important, as well as poten-
tial complications, such as short bowel syndrome 

-
sential part of the overall management strategy for 
these complex diseases.

The authors declare that the research 
-

cial relationships that could be construed as a potential 

Ethical statements: The authors declare that no clinical 
trials were used in the present study.

The authors declare that no experiments on humans or hu-
man tissues were performed for the present study.

The authors declare that no informed consent was ob-
tained from humans, the donors, or donors’ representatives 
participating in the study.

The authors declare that no experiments on animals were 
performed for the present study.

The authors declare that no commercially available immor-
-

ent study.

Use of AI: AI-based tools, including Google Gemini, were 
used solely for technical assistance with language editing 
and text formatting in the preparation of the manuscript. 
These tools did not contribute to the creation of the scien-

Author contributions: All authors have read and agreed 
to the published version of the manuscript. 

Funding: 

REFERENCES
1. 

[Internet]. Treasure Island (FL): StatPearls Publishing; 
2024 Jan.

2. 

3. GI Oncology Expert Group. Malignant Tumours of the Small 
Intestine: An Evidence Mapping for Advanced Surgical and 

4. American Cancer Society. Key Statistics for Small Intestine 
Cancer. Atlanta, GA: American Cancer Society; 2019.

5. GI Oncology Expert Group. Malignant Tumours of the Small 
Intestine: An Evidence Mapping for Advanced Surgical and 

6. 

Practice Guidelines in Oncology. J Natl Compr Canc Netw. 
2019;17(9):1109-1133.

7. Wonglhow J, Sunpaweravong P, Sathitruangsak C, et al. A 
-

logic Subtypes, Clinical Features, and Survival Implications. J 
Clin Med. 2025;14(19):6962.

8. 
A single-institution experience with 491 cases of small bowel 
adenocarcinoma. Am J Surg. 2010;199(6):797-803.

9. Chen YX, Fang JY. Current Perspective on the Pathogen-
esis of Small Intestinal Neuroendocrine Tumors: Progress in 

10. -
teropathy Type II Associated T-Cell Non-Hodgkin Lymphoma: 

11. -
carcinoma: An overview. World J Gastrointest Oncol. 
2022;14(2):413-422.



222 K. Angelov, N. Nachev, E. Yordanov et al.

12. 

2: Gastrointestinal cancer syndromes. Mayo Clin Proc. 
2019;94(6):1099-1115.

13. 
bowel cancer in Crohn‘s disease. Gut. 1993;34(10):1387-1390.

14. American Cancer Society. Small Intestine Cancer (Adeno-
carcinoma) Stages. Atlanta, GA: American Cancer Society; 
2018.

15. 
of Small Bowel Neuroendocrine Tumors. Cancers (Basel). 
2019;11(9):1395.

16. American Cancer Society. Gastrointestinal Stromal Tumor 
Stages and Other Prognostic Factors. Atlanta, GA: American 
Cancer Society; 2019.

17. 
malignancies: single-center results of three decades. J Clin 

18. -

19. -
ciency of 68Ga-DOTATATE PET/CT as Compared to 99mTc-
Octreotide SPECT/CT and Conventional Morphologic Modali-
ties in Neuroendocrine Tumors. Asia Ocean J Nucl Med Biol. 
2019;7(2):129-140.

20. Lamarca A, Cives M, Spada F, et al. Advanced small-bowel 

survey of practice on 3rd-line treatment. World J Gastroen-
terol. 2021;27(10):976-989.


