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ABSTRACT
Corresponding author: Small intestine cancers account for 1-3% of all gastrointesti- nal
tumors, with only 11-25% of these tumors located in the jeju- num.
Miljan Zindovic We report the case of a woman who has been experiencing ab-

dominal pain for the last six months, accompanied by nausea,
vomiting and appearance of dark-colored stools, who has lost 20
kg in weight during the last few months. Laboratory findings in-
Phone: +382 683 25 355 dicated anemia and no significant changes were identified in the
abdominal ultrasound. By endoscopic examination of the stomach
and duodenum and by colonoscopy, no infiltrations were found.
Serum markers were elevated and CT scan of the abdomen
showed thickening of a part of the jejunum wall with swollen
lymph nodes in the mesentery, along the inferior vena cava and
abdominal aorta, in the retroperitoneal space. By opening the ab-
dominal cavity, we observed an infiltration in the initial part of
the jejunum with an infiltration of the entire wall. Resection of the
Jejunum with related mesenthery, vessels and lymph nodes therein
was performed. Histopathology revealed an invasive adenocarci-
noma of the small intestine, with an invasion of all layers of the
wall and mesentery. Adjuvant FOLFOX chemotherapy was intro-
duced, 6 cycles in total, and following each cycle, tumor markers
have been constantly decreasing. No relapse has been identified
after nine months. Due to often deep position in the small intes-
tine, atypical symptomatology and lack of screening, an early di-

. agnosis is difficult. Surgical resection of the affected small intes-
» scien d O tine followed by an additional chemotherapy is the optimal treat-
ment strategy.
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INTRODUCTION

The small intestine occupies 70-80% of the length and
about 90% of mucosa of the digestive tract, but small intes-
tine cancers are rare and they are 1-3% of all gastrointestinal
tumors, and only 11-25% of these are in jejunum (1, 2).

In the US, malignant tumors of the small intestine account
for only 0.6% of all cancers (1-3). Despite its low incidence,
small bowel cancer has been on the rise with an estimated
incidence growth of over 100% in the last half a century. It
has been noted that the incidence of all small intestine can-
cers in the United States has increased from 11.8 cases / mil-
lion in 1973 to 22.7 / million in 2004 (4).

Malignant tumors of the small intestine occur more fre-
quently in the male population. In the United Kingdom, the
diagnosis of small bowel cancer occurs with a frequency of

3.1/100,000 in men and 2.2 / 100,000 in women (5). The
incidence of those tumors in Serbia, according to the Batut
Institute of Public Health, is 1.2 / 100,000 for men and 1 /
100,000 for women (6). The average age of a patient at the
time of diagnosis in the US is 66 years, in the UK it is 80-84
years (5), and in Serbia the highest number of cases is rec-
orded around the age of 60 (6).

The risk factors for small bowel cancer are divided into
non-modifiable and modifiable.Non-modifiable risk factors
are gender, race and ethnicity, age, inherited mutations and
inflammatory bowel disease (5,7-9). Known modifiable risk
factors are diet, excessive alcohol use, cigarette smoking, obe-
sity, occupations associated with exposure to radiation, or-
ganic solvents and dyes (10-14).

In relation to histogenesis, malignant tumors of the small
intestine may be epithelial (carcinomas and neuroendocrine
cancers), mesenchymal (sarcomas), lymphomas and second-
ary tumors (15).

Atypical clinical presentation, lack of screening due to
low incidence and inappropriate treatment experience due to
lack of prospective randomized trials, make early diagnosis
of malignant tumors of the small intestinevery difficult.

CASE REPORT

Patient BR, 62 years old female, with a positive family
history (her sister was treated for colon cancer) felt ab-
dominal pain, in the middle upper quadrant, followed by nau-
sea and vomitingover the period of last six months. She was
treated with oral proton pump inhibitors and iron prepara-
tions drugsdue to gastritis and chronic anemia, but the symp-
toms became more frequent. The weight loss was over 20kg
in the last two months, with the appearance of increasingly
frequent dark-colored stools. The patient was admitted to the
Center for Abdominal Surgery, Clinical Center of Montene-

gro.

Physical examination revealed a soft abdomen, with the
tenderness in the epigastric region, without muscular defense
of the anterior abdominal wall and peritoneal irritation, with-
out palpable neoproliferations in the abdominal cavity. La-
boratory findings showed that signs of anemia were present
(Red blood cells 3.67 10'%/L, hemoglobin 103 g/L, hemato-
crit 0.325 L/L). Abdominal ultrasound showed no significant
changes. Upper gastrointestinal endoscopy was normal, ex-
cept for antral hyperemia. Colonoscopy was with no patho-
logical findings.

Serum markers increased (CEA =22.1; Ca 19-9="731.5).
CT scan showed a thickening of a part of the jejunum wall
and manyswollen lymph nodes in the mesentery, adja- cent
to the abdominal aorta and inferior vena cava in the ret- roper-
itoneal space. After adequate preparation for surgical treat-
ment, the patient underwent a surgery. By upper and partly
lower midline laparotomy we opened the abdominal cavity
and observed an infiltration of the initial part of the jejunum
with infiltration of the entire wall, at a distance of about 10cm
from the ligament of Treitz. The resection of the jejunumwith
the clear marginswas performed with the related mesenthery,
vessels and lymph nodes therei. Subsequently, the jejunum
was reconstructed with termino-lateral anasto- mosis using
an intraluminal stapler of 33mm on the very lig- ament of
Treitz (Figurel). We sent the resected jejunum with the mes-
enthery, vessels and lymph nodes (Figure 2.), the proximal
and distal resection margin of the jejunum for his- topatho-
logical analysis.

The patient begun with liquid diet“per os” on the second
postoperative day and soft diet on the third postoperative day.
The patient was discharged from the Center for Abdominal
Surgery of Clinical Center of Montenegro on the sixth post-
operative day with normal digestive functions in good gen-
eral condition.

Histopathological examination (Figure 3.) revealed the
invasive adenocarcinoma of the small intestine of histologic
and nuclear grade 2, with invasion of all layers of the wall
andmesentery up to 3 mm. The tumor had infiltrative growth
with lymphovascular invasion and absence of perineural in-
vasion. Free surgical margins were achieved. Secondary de-
posits were histopathologically identified in all the three ex-
amined lymph nodes. Adjuvant FOLFOX chemotherapy was
initiated for the patient, 6 cycles were administered in total
and it was well tolerated by the patient.

The control CTscan showed a significant reduction of the
preoperatively swollen lymph nodes along the aorta and in-
ferior abdominal vena cava. The tumor marker CEA and Ca
19-9 have been constantly decreasing after each cycle of
chemotherapy.

After nine months of postoperative follow-up, no disease
relapse could be identified in the patient.
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Figure 1. Stapler T-L anastomosis
of the jejunum on the ligament of Treitz

Figure 2. Resected the involved jejunum,
mesenthery and vessels.

DISCUSSION

The small intestine is located between the stomach and
the large intestine and is the main site of ultimate absorption
of nutrients from ingested foods. It consists of the duodenum,
jejunum and ileum. The duodenum is 20-25cm in length and-
food, stomach acid, bile and pancreatic juices with enzymes
come together there. In the jejunum and ileum, digested food
is absorbed and the absorbed substances are transported from
the small intestine via the portal vein to the liver.

Malignant tumors of the small intestine are localized in
the duodenum in 55-83% of cases, about 11-25% are local-
ized in the jejunum, and 7-17% in the ileum (16-18). In our

Figure 3. Microscopic images of the tumour from the
pathologic specimen; haematoxylin and eosin
staining (HE x 40)

patient, the tumor was localized in the initial part of the jejunum
at a distance of about 10cm from the ligament of Treitz.

Adenocarcinoma is the most common malignant tumor of
the small intestine, it accounts for 40% of cases and it is most
commonly localized in the duodenum, it metastasizes early
to regional lymph nodes and is already in advanced stages at
the time of diagnosis. Neuroendocrine tumors are second in
frequency, followed by gastrointestinal stromal tumors, sar-
comas and lymphomas, which together account for about 20-
25% of small intestine tumors (16-18). It has been
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observed that neuroendocrine cancers are most commonly lo-
calized in the terminal ileum (19).

The incidence of various histological types of small intes-
tine cancer has changed over the last decades. Thus, in the
United States, between 1985 and 2005, the proportion of ad-
enocarcinomas decreased from 42 to 33%, and the proportion
of neuroendocrine cancers increased from 28 to 44%. In the
same period, the proportions of sarcoma and lymphoma did
not change. The rise in neuroendocrine cancers is thought to
be due to the use of more sensitive diagnostic methods for the
recognition of neuroendocrine tumors (20, 21).

Adenocarcinoma occurs by malignant proliferation of
small intestinal mucosal epithelial cells, and it is thought that,
like those in the colon, small intestine polyps or adenomas
can be transformed into adenocarcinomas after a latent period
of 10-20 years. Only about 10% of adenomas are known to
progress to cancer through the adenoma-carcinoma se-
quence, which is characterized by numerous chromosomal
instabilities associated with mutation accumulation (22). On
the other hand, there are suggestions that the pathogenesis of
adenocarcinoma in the small intestine differs from that in the
colon, since there is a shorter transit time through the small
intestine, by which exposure of its mucous membrane to car-
cinogens from food is limited (23). The low incidence of
small intestine adenocarcinoma and lack of screening com-
parable to endoscopy are also thought to make it difficult to
study the pathogenesis of these tumors, but that large differ-
ences in the incidence of colon and small intestine adenocar-
cinoma indicate to different pathogenesis (2).

Small intestinal adenocarcinomas can occur sporadically
(without associated intestinal disorders) or associated with
various precursor conditions such as familial polyposis,
Peutz-Jeghers and Lynch’s syndrome or with immunologi-
calintestinal disorders (Crohn's disease, celiac disease, etc.)
(24-27).

Numerous studies reports indicate that primary adenocar-
cinomas most commonly appear as solitary lesions (28-30),
whereas metastatic tumors of the small intestine generally oc-
cur as multiple lesions (31,32). Metastasis of breast, lungs,
stomach, and melanoma cancers to the small intestine have
been described in the literature so far (33-36). Primary ade-
nocarcinoma was presented as a solitary lesion in our patient.
With regard to the mode of growth, adenocarcinomas are di-
vided into vegetative, ulcer- ative, and infiltrative ulcerative
types (31, 32).

The clinical picture of adenocarcinoma of the small intes-
tine is nonspecific. Often there is painin the upper and middle
abdomen, changes in bowel movements, blood in the stool
(melena) and weight loss with lack of appetite. Unfortu-
nately, all these symptoms have been treated as functional
disorders for a long period of time. As it is often located deep
in the small intestine, due to low incidence and atypical
symptomatology, early diagnosis is difficult, so these tumors
are usually diagnosed at a relatively late stage (37). There is

a report in the literature that nearly 60% of patients could not
be diagnosed until obstruction or intestinal perforation had
occurred (38).

Despite the report that only 50% of patients with small
intestine adenocarcinoma have elevated levels of CEA and
CA19-9 (37), numerous studies have highlighted their signif-
icant role in monitoring the effects of antitumor therapy (38,
40). As regards our patient, tumor markers CEA and Ca 19-
9 were constantly decreasing after each cycle of chemother-

apy.

Numerous predisposing mutations (such as APC and
KRAS), mutations of suppressor genes and oncogenes have
been involved in the development of adenocarcinoma of the
small intestine, and modern molecular therapies, which in-
clude these targets,give hope for future patients. Mutations of
the p53 gene were described in about 50% of small intestine
adenocarcinomas, the APC gene was mutated in about 10%
of cases, and mutations of the Pcatenin gene were observed
in 10-40% of cases. KRAS, an oncogene that normally func-
tions in cell signaling and proliferation, is present in about
50% of adenocarcinoma cases (39). SMAD4 mutations and
activation of the RAS-RAF-MAPK signaling pathway have
also been described in this tumor (15).

Contemporary literature points out that surgical resection
of the affected part of the small intestine, followed by addi-
tional chemotherapy, is the optimal treatment strategy, espe-
cially in cases with bleeding or perforation (37,38). Our pa-
tient’s jejunum was resectedwith the clear margins and with
the related mesenthery, vessels and lymph nodes therein, and
then adjuvant FOLFOX chemotherapy was introduced,
which was well tolerated by the patient.

The length of survival of patients is greatly influenced by
the stage of the disease at the time of diagnosis and the choice
of anticancer therapy. The noted five-year survival of oper-
ated patients is 40-65% as opposed to 15-30% of cases in the
non-operated group of patients (38). Median survival time for
patients receiving chemotherapy is 32 months (ranging from
20 to 72 months), while for patients not receiving anticancer
therapy it is 18 months (ranging from 6 to 60 months). Other
factors associated with poor prognosis are tumor size, age,
intestinal obstruction or perforation, peritoneal metastases,
etc. (18,37). It is noted that median survival time was 28
months (range from 4 to 72 months)in a patient with a tumor
smaller than Scm, while in those with a tumor larger than Scm
median survival time was 14 months (range from 4 to 41
months) (38).

The study of risk factors, pathogenesis and treatment mo-
dalities for small intestine cancer is limited as it is a very rare
neoplasm.
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CONCLUSION

Due to the often deep position in the small intestine, atyp-
ical symptomatology and lack of screening, early diagnosis
is difficult. Surgical resection of the affected small intestine
followed by additional chemotherapy is an optimal treatment
strategy.

The study of risk factors, pathogenesis and treatment mo-
dalities for small bowel cancer is limited as it is a very rare
neoplasm.

ETHICS APPROVAL AND CONSENT
TOPARTICIPATE

The study was conducted in accordance with the ethi-
calstandards of the committee responsible for human experi-
mentation (institutional and national) and the Helsinki Dec-
laration of 1975, as revised in 2013. Voluntary written and
informed consent was obtained from the patient prior to en-
rollment in the study.

CONFLICT OF INTEREST

The authors declare no conflict of interest.
FUNDING

None.

REFERENCES

1. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2017.
CA Cancer J Clin. 2017;67:7-30.

2. Schottenfeld D, Beebe-Dimmer JL, Vigneau FD. The
epidemiology and pathogenesis of neoplasia in the small
intestine. Ann Epidemiol. 2009;19:58-69.

3. Raghav K, Overman MJ. Small bowel adenocarcino-
mas—existingevidence andevolving paradigms. Nat
Rev Clin Oncol. 2013;10:534-44.

4. Bilimoria KY, Bentrem DJ, Wayne JD, et al. Small
bowel cancer in theUnited States: changes in epidemiol-
ogy, treatment, and survival over thelast 20 years. Ann
Surg. 2009;249:63-71.

5. Barsouk A, Rawla P, Barsouk A, Thandra KC. Epidemi-
ology of Cancers of the Small Intestine: Trends, Risk
Factors, and Prevention. Med Sci (Basel). 2019;7(3).pii:
E46.

6. Institute of Public Health of Serbia “Dr Milan Jovanovic
Batut: Cancer Incidence and Mortality in Central Ser-
bia 2012. Beograd, 2014.

7. Shenoy S. Genetic risks and familial associations of
small bowel carcinoma. World J Gastrointest Oncol.
2016;8:509-519

8. Jun SY, Lee EJ, Kim MJ, Chun SM, Bae YK, Hong SU,
Choi J, Kim JM, Jang KT, Kim JY, et al. Lynch syn-
drome-related small intestinal adenocarci- nomas. Onco-
target. 2017;8:21483-21500.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

259

Bojesen RD, Riis LB, Hogdall E, Nielsen OH, Jess T.
Inflammatory Bowel Disease and Small Bowel Can- cer
Risk, Clinical Characteristics, and Histopathology: A
Population-Based Study. Clin Gastroenterol Hepatol.
2017;15:1900-1907.

Cross A.J., Leitzmann M.F., Subar A.F., Thompson
F.E., Hollenbeck A.R., Schatzkin A. A prospective study
of meat and fat intake in relation to small intestinal can-
cer. Cancer Res. 2008; 68:9274-9279

Bagnardi V., Rota M., Botteri E., Tramacere 1., Islami
F., Fedirko V., Scotti L., Jenab M., Turati F., Pasquali
E., et al. Alcohol consumption and site-specific cancer
risk: A comprehensive dose-response meta-analysis. Br.
J. Cancer. 2015; 112:580-593. doi: 10.1038/bjc.2014.
579.

Samanic C, Chow WH, Gridley G, Jarvholm B, Frau-
meni JF, Jr. Relation of body mass index to cancer risk
in 362,552 Swedish men. Cancer Causes Control.
2006;17:901-9009.

Botteri E, Todice S, Bagnardi V, Raimondi S, Low- en-
fels AB, Maisonneuve P. Smoking and colorectal can-
cer: A meta-analysis. JAMA. 2008;300:2765-2778.
Habib RR, Abdallah SM, Law M, Kaldor J. Cancer In-
cidence among Australian Nuclear Industry Workers. J
Occup Health. 2006;48:358-365.

Shepherd NA, Carr NJ, Howe JR,Warren BF: Tumours
of the Small IntestineIln: Bosman FT, Carniero F,Hruban
RH,Theise ND (eds): WHO Classification of Tumours
of the Digestive System. 4th edn IARC press, Lyon
2010.

Bilimoria KY, Bentrem DJ, Wayne JD, Ko CY, Bennett
CL, Talamonti MS. Small bowel cancer in the United
States: Changes in epidemiology, treatment, and sur-
vival over the last 20 years. Ann Surg. 2009;249:63-71
Lepage C, Bouvier AM, Manfredi S, Dancourt V, Faivre
J. Incidence and management of primary malig- nant
small bowel cancers: A well-defined French popu- lation
study. Am J Gastroenterol. 2006;101:2826-2832

Moon YW, Rha SY, Shin SJ, Chang H, Shim HS, Roh
JK. Adenocarcinoma of the small bowel at a single Ko-
rean institute: Management and prognostic fators. J Can-
cer Res Clin Oncol. 2010;136:387-394.

Weiss NS, Yang CP. Incidence of histologic types of
cancer of the small intestine. J Natl Cancer Inst.
1987;78:653—656.

Howe JR, Cardona K, Fraker DL, Kebebew E, Untch
BR, Wang YZ, Law CH, Liu EH, Kim MK, Menda Y,
et al. The Surgical Management of Small Bowel Neuro-
endocrine Tumors: Consensus Guidelines of the North
American Neuroendocrine Tumor Society. Pancreas.
2017;46:715-731.

Jemal A, Siegel R, Ward E, et al. Cancer statistics, 2008.
CA Cancer J Clin. 2008;58:71-96.

Stewart SL, Wike JM, Kato I, Lewis DR, Michaud F.
A population-based study of colorectal cancer histol-
ogy in the United States, 1998-2001. Cancer.
2006;107:1128-1141.



260

23.

24.

25.

26.

27.

28.

29.

30.

31.

Delaunoit T, Neczyporenko F, Limburg PJ, Erlichman
C. Pathogenesis and risk factors of small bowel adeno-
carcinoma: A colorectal cancer sibling? Am J Gastroen-
terol. 2005;100:703-710.

Caio G, Volta U, Ursini F, Manfredini R, De Giorgio R.
Small bowel adenocarcinoma as a complication of celiac
disease: clinical and diagnostic features. BMC Gastroen-
terol. 2019;19(1):45.

Aparicio T, Zaanan A, Svrcek M, Laurent-Puig P, Car-
rere N, Manfredi S, et al. Small bowel adenocarcinoma:
epidemiology, risk factors, diagnosis and treatment. Dig
Liver Dis. 2014; 46:97-104.

Shaukat A, Virnig DJ, Howard D, Sitaraman SV, Liff
JM, Lederle FA. Crohn’s disease and small bowel ade-
nocarcinoma: a population-based case—control study.
Cancer Epidemiol Biomark Prev. 2011;20:1120-3.
Piton G, Cosnes J, Monnet E, Beaugerie L, Seksik P, Sa-
voye G, et al. Risk factors associated with small bowel
adenocarcinoma in Crohn’s disease: a case-control
study. Am J Gastroenterol. 2008;103:1730-6.

Horie T, Hosoe N, Takabayashi K, Hayashi Y, Kamiya
KJL, Miyanaga R, Mizuno S, Fukuhara K, Fukuhara S,
Naganuma M, Shimoda M, Ogata H, Kanai T. Endo-
scopic characteristics of small intestinal malignant tu-
mors observed by balloon-assistedenteroscopy.World J
Gastrointest Endosc. 2019;11(5):373-382.

Chung CS, Tai CM, Huang TY, Chang CW, Chen KC,
Tseng CM, Wang HY, Chu CH, Wu JM, Chen Y, Wang
HP. Small bowel tumors: A digestive endoscopy society
of Taiwan (DEST) multicenter enteroscopy-based epide-
miologic study. J Formos Med Assoc. 2018;117:705—
710.

Chen WG, Shan GD, Zhang H, Li L, Yue M, Xiang Z,
Cheng Y, Wu CJ, Fang Y, Chen LH. Double-balloon en-
teroscopy in small bowel tumors: A Chinese single-cen-
ter study. World J Gastroenterol. 2013;19:3665-3671.
Honda W, Ohmiya N, Hirooka Y, Nakamura M, Mi- ya-
hara R, Ohno E, Kawashima H, Itoh A, Watanabe O,
Ando T, Goto H. Enteroscopic and radiologic diagnoses,
treatment, and prognoses of small-bowel tumors. Gas-
trointest Endosc. 2012;76:344-354.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Nishimura N, Mizuno M, Shimodate Y, Doi A, Mouri
H, Matsueda K, Yamamoto H. The Role of Double-bal-
loon Enteroscopy in the Diagnosis and Surgical Treat-
ment of Metastatic Small Bowel Tumors. Intern Med.
2018;57:1209-1212.

Ahmed M, Abbas H, Abdulsalam M, Johna S, Saeed R.
Small Bowel Intussusception Caused by Metastatic Mel-
anoma: A Case Report. Cureus. 2019;11(7): e5251.
Plestina S, Librenjak N, Marusic A, Batelja Vuletic L,
Janevski Z, Jakopovic M. An extremely rare primary
sarcoma of the lung with peritoneal and small bowel me-
tastases: a case report. World J Surg Oncol.
2019;17(1):147.

Fan Q, Su M. Isolated Small Bowel Metastasis From
Gastric Cancer Detected by 18F-FDG PET/CT.Clin
Nucl Med. 2019;44(10):840-841.

Misiakos EP, Gouloumi AR, Schizas D, Damaskou V,
Tsapralis D, Farrugia FA, Machairas N, Papaconstan-
tinou D, Tzaneti A, Machairas A. Small bowel perfora-
tion with multiple intestinal metastases from lung carci-
noma: A case report. Oncol Lett. 2019;17(4):3862-
3866.

Overman MJ, Kopetz S, Lin E, et al. Is there a role for
adjuvant therapy in resected adenocarcinoma of the
small intestine Acta Oncol. 2010;49:474-9.

Tian J, Liu J, Guo C, Yang X, Yang Y, Gou H, Qiu M,
Cao D.Prognostic factors and treatment outcomes in pa-
tients with non-ampullary small bowel adenocarcinoma:
Long-term analysis. Medicine (Baltimore). 2019;
98(17):e15381.

Wheeler JIMD. An insight into the genetic pathway of
adenocarcinoma of the small intestine. Gut.
2002;50:218-223

Aparicio T, Zaanan A, Svrcek M, Laurent-Puig P, Car-
rere N, Manfredi S, et al. Small bowel adenocarcinoma:
epidemiology, risk factors, diagnosis and treatment. Dig
Liver Dis. 2014; 46:97-104.



