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Abstract:

Purpose: Our purpose is to present our experience in using multidetector computed tomography (MDCT) enterogra-
phy in the evaluation of localized malignant small intestinal lesions with pathological correlation.

Material and methods: We retrospectively evaluated 53 patients of pathologically proven malignant localized small
intestinal tumours, who underwent multidetector CT enterography.

Results: In this study, the mean age was 51.39 + 17.4 years. The most commonly affected age group was from 50 to
59 years. The commonest clinical complaint was abdominal pain. The ileum was the most commonly affected anato-
mical region, showing 25 lesions (47.16%). Radiologically irregular/asymmetric wall thickening was detected in 42 cases
(79.24%). Pathologically the most common malignancy was small intestinal adenocarcinoma, followed by carcinoid
tumour, lymphoma, and gastrointestinal stromal tumours (GIST). We found that there was a statistically significant
association between the pathological lymphadenopathy (p = 0.005) and absent proximal intestinal dilatation (p = 0.01)
with intestinal lymphoma. Also, there was a statistically significant association between the extra-intestinal mesenteric
fat changes with carcinoid tumours (p = 0.001). Irregular/asymmetric wall thickening was detected in 14 cases of small
intestinal adenocarcinoma with a statistically significant association (p = 0.001) while exophytic pathological mass
formation was statistically significant associated (p < 0.001) with small intestinal GIST.

Conclusions: Multidetector CT enterography is a non-invasive and accurate method in the evaluation of focal and
localized small intestinal malignant lesions. The accurate detection of these lesions depends to some degree on the
experience of the radiologist, lesional size, site and pattern of enhancement, as well as adequate intestinal distension.
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or in their locally advanced stages [1]. The most frequent

Introduction

Malignant small bowel tumours represent only 1-3% of
all gastrointestinal malignancies. Their predisposing fac-
tors are different, and they may be hereditary, acquired,
or environmental. Unfortunately, because of the absent or
non-specific symptoms, they are usually diagnosed late

malignant small intestinal tumours are intestinal adeno-
carcinoma, neuroendocrinal tumours, lymphomas, and
gastrointestinal stromal tumours (GIST) [2].

The small intestine is the longest part of the digestive
system, which has a serpentine course, its length is about
20 feet, and it presents about 75% of the gut length and
about 90% of the gut surface [3]. That is why the imag-
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ing of the small bowel is very challenging technically and
requires a large field of view and accurate multiplanar re-
formatting [4].

The proper diagnosis of small intestinal lesions usu-
ally requires multiple modalities including endoscopy
and multi-detector CT with adequate bowel distension
and good patient preparation. However, in a minority of
cases, these diagnostic procedures may yield negative out-
comes, so surgical laparoscopy/laparotomy may become
inevitable [5,6].

Currently, the availability of multidetector computed
tomography (MDCT) has greatly expanded the util-
ity of CT for evaluating small-bowel diseases. MDCT is
now readily available, and it can show the whole length
and course of the small bowel [7]. MDCT enterography
is a dedicated technique that allows proper visualization
of the entire small bowel wall to detect abnormal mural
thickening and analyse its type, length, and pattern of en-
hancement [8].

MDCT enterography also helps in the differentiation
between inflammatory and non-inflammatory bowel le-
sions and in the identification of a transition zone in cases
of intestinal obstruction. Moreover, MDCT gives an ex-
cellent assessment of the extra-enteric structures, nodal
status, and distant metastasis [9,10].

Types of abnormal small intestinal thickening include
focal or localized thickening, which is less than 5 cm, seg-
mental intestinal thickening, which is from 6 cm to 40
cm, and diffuse intestinal thickening, which is more than
40 cm [11,12]. MDCT enterography has been efficiently
used to evaluate segmental and diffuse intestinal involve-
ment, which are mainly seen in inflammatory bowel dis-
orders, while the detection and characterization of local-
ized small intestinal lesions are more difficult because of
the long length and overlapping criteria of the small bowel
loops[13,14].

The objective of this study is to present our experience
in using MDCT enterography in the evaluation of local-
ized malignant small intestinal lesions with pathological
correlation.

Material and methods

This study was approved by our institutional review board,
and informed consent was waived. It is a retrospective
study that was conducted at the Radiology Department
of Mansoura University and Mansoura University Oncol-
ogy Centre between September 2017 and December 2019.
We searched the institutional electronic database for pa-
tients with pathologically confirmed small intestinal ma-
lignant masses. We included the patients with localized
malignant small bowel lesions who underwent a triphasic
scan with adequate CT enterography technique. Patients
with signs of peritoneal or metastatic diseases were ex-
cluded, as well as patients with improper CT enterography
technique.
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We included 53 patients (32 males and 21 females);
their age ranged from 20 to 79 years and the mean + SD
was 51.39 £ 17.4 years. Patients were presented with the
following symptoms: abdominal pain, loss of weight, ab-
dominal distension, melena, and intestinal obstruction.
We also assessed the following:

« relevant clinical data: including age, sex, and clinical
complaints;

« radiological assessment: multidetector CT was per-
formed using commercially available Philips CT with
128 detector rows, Philips with 64 detector rows, and
Toshiba CT with 128 detector rows;

« MDCT enterography technical considerations.

MDCT enterography of the small intestine is a complex
non-invasive examination that requires good patient prepa-
ration and cooperation. The MDCT enterography imag-
ing protocol must include thin slice thickness and adequate
detector collimation (to get the advantages of multiplanar
reformatting) [7,8].

Patient preparation

Patients were fasting at least 4 hours before starting the exa-
mination. The patients were asked to ingest a low-fibre diet,
plenty of fluids, and laxatives at least 24 hours before the exa-
mination. In this exam, we used 2 types of contrast material.

Oral water contrast

MDCT enterography can be done by using negative or
neutral oral contrast materials that possess attenuation val-
ues close to that of water. There are different types of nega-
tive or neutral oral contrast materials, and they include
water, water-methylcellulose solution, polyethylene glycol
(PEG) electrolyte solution or low-concentration barium,
mannitol solution, and low-density barium sulphate prepa-
rations (Volumen, 0.1% W/V), which allow luminal dilata-
tion and reduce resorption of water through the intesti-
nal wall. The attenuation value of the low-concentration
barium is only 20 HU. This intraluminal attenuation value
must be low enough to allow proper evaluation of normal
and abnormal bowel wall enhancement [9,10].

In this study, the patients were asked to ingest 1500-
2000 ml of oral contrast over 30-60 min to achieve ade-
quate luminal distension because collapsed bowel loops
can be mistakenly diagnosed as a pathological lesion.

The patients were given 3 bottles of Volumen (450 ml
each) allowing 15 minutes of spacing between them with
a glass of water given 5 minutes just before starting the
examination to distend the stomach.

IV contrast agents

IV contrast agents are given according to the patient’s body
mass index and renal function (after exclusion of other
contraindications to contrast material).
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Using an automatic power injector, a dose of 80-120 cc
of low osmolar iodinated intravenous contrast agent (Ul-
travist or Omnipaque) was injected at 5 ml/s with a scan
delay of 50-70 s.

The use of intravenous injection of contrast medium is
important for the assessment of bowel wall enhancement
pattern and evaluation of mesenteric vessels [11].

In the early arterial phase, we can get the best contrast
between the enhancing intestinal lesions and the lumen
filled with negative contrast material [12].

Image acquisitio

Images are obtained with a slice thickness of about 1 mm
x 0.5 mm with 1 mm x 1 mm for reconstruction. We used
120 kV and 250 mA. The field of view (FOV) extended
from the level of the diaphragm to the level of the sym-
physis pubis.

Image analysis and post-processing:

Thin slices were sent to an independent automatic 3-di-
mensional workstation where multiplanar reformatted
(MPR) and maximum-intensity-projection (MIP) images
were generated.

All small bowel abnormalities were evaluated according
to the following criteria:
o location of the lesion within the small bowel,
o the pattern of enhancement and its homogeneity,

Table 1. Demographic data and clinical presentation of the study patients

Parameter | n (%)
Sex
Male 32(60.37)
Female 21(39.62)
Age (years)
20-29 5(9.43)
30-39 7(13.2)
40-49 13(24.52)
50-59 16 (30.18)
60-69 8(15.09)
70-79 4(7.54)
Mean + SD 5139174
Complaints
Abdominal pain 53(100.00)
Anorexia 26 (49.05)
Vomiting 13 (24.52)
Body mass loss 12(22.64)
Constipation 10(18.86)
Bleeding 8(15.09)
Jaundice 6(11.32)
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o length of involvement,

o the type of bowel wall thickening and whether it is regu-
lar or irregular,

o extraintestinal findings,

o associated abnormalities in the mesentery,

« special findings of different disease entities.

Data verification

Operative findings and/or biopsy results were obtained.

Statistical analysis

We analysed the data using SPSS version 21. The normal-
ity of data was first tested with a one-sample Kolmogorov-
Smirnov test. Qualitative data were described using the
number and percentage while continuous variables were
presented as mean + SD (standard deviation).

Results

In this study 53 patients were included. We had 32 males
(60%) and 21 females (40%). Their ages ranged from 20
years to 79 years and the mean age (mean * SD) was 51.39
* 17.4 years. The most commonly affected age group was
from 50 to 59 years, representing about 16 cases (30.18%),
followed by the age group from 40 to 49 years, represent-
ing about 13 cases (24.52%). The most common clinical
complaints were abdominal pain in all cases 53 cases
(100%) and anorexia in 26 cases (49.05%) (Table 1).

In the baseline characteristics of the lesions, the ileum
was the most commonly affected anatomical region, show-
ing 25 lesions (47.16%) followed by the duodenum - 16
lesions (30.18%) and the jejunum - 12 lesions (22.64%).
Radiologically irregular/asymmetric wall thickening was
detected in 42 cases (79.24%), and regular/symmetric wall
thickening was detected in 11 cases (20.75%). While exo-
phytic mass formation was detected in 16 cases (30.18%)
and was absent in the remaining 37 cases (69.81%) (Table 2).

Table 2. Baseline characteristics of the lesions

Parameter | n (%)
Site
Jejunum 12 (22.64)
Duodenum 16(30.18)
leum 25 (47.16)
Type of involvement
Irreqular/Asymmetric 42(79.24)
Regular/Symmetric 11(20.75)
Exophytic mass formation
Yes 16 (30.18)
No 37(69.81)
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Table 3. Extra-lesional findings
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Table 4. Pathological types of the lesions

Extraintestinal findings | n (%) Pathological type | n (%)
Suspicious lymphadenopathy Adenocarcinoma 15(28.30)
Yes 36 (67.92) Carcinoid 14 (26.41)
No 17 (32.07) Lymphoma 13 (24.52)
Mesenteric changes GIST 11(20.75)
Yes 30 (56.6)
No 23 (41.5) Table 5. Pathological types, sites, and percentages of each lesion
Proximal obstructi
roXimal obstruction Pathological type | Site of involvement | )
Yes 28(52.83) )
Adenocarcinoma Duodenum (15 cases) -28.30
N 25(47.16
0 (47.16) Carcinoid tumour | lleum (12 cases) -22.64
Jejunum and duodenum (2 cases, -3.77
The secondary extra-lesional findings, are suspicious 1 case each)
lymphadenopathy, which was found in 36 cases (66.03%) Lymphoma lleum (10 cases) _18.86
and absent in 17 cases (32.07%); mesenteric changes were el 3 : 556
detected in 30 cases (56.6%) and absent in 22 cases (41.5%); cjunum 13 cases >
and proximal obstruction was found in 28 cases (52.83%) GIST lleum (3 cases) -5.66
and absent in 25 cases (47.16%) (Table 3). Jejunum (8 cases) -15.09

Regarding the pathological types identified in our study,
there were 15 cases (28.3%) of small intestinal adenocarci-
noma, all of which were located in the duodenum; 10 of
them were of the undifferentiated type, 3 of moderately dif-
ferentiated type, and 2 of well-differentiated type. We had

14 cases (26.41%) of neuroendocrine (carcinoid) tumour;
12 lesions were located in the ileum and 2 lesions were
located in the jejunum and the duodenum. We also had

Table 6. The association between pathological types of the lesions and radiological findings (total number of cases 53)

Radiological findings Adenocarcinoma Carcinoid Lymphoma
n=15 n=14 n=13

Lymphadenopathy

Yes (n = 36) 12(80.0) 6(42.9) 13(100.0) 5(45.5)

No (n=17) 3(20.0) 8(57.1) 0(0.0) 6 (54.5)
p-value 0.237 0.019* 0.005* 0.07
Mesenteric changes

Yes (n=30) 8(53.3) 14.(100.0) 1(7.7) 7(63.6)

No (n=23) 7 (46.7) 0(0.0) 12(92.3) 4(36.4)
p-value 0.763 0.001* 0.0004* 0.59
Wall thickening

Regular (n=11) 1(6.7) 4(18.6) 5(38.5) 109.1)

Irregular (n = 42) 14(93.3) 10(71.4) 8(61.5) 10(90.9)
p-value 0.001* 0.089 0.07 0.283
Exophytic mass formation

Yes (n=16) 2(133) 1(7.1) 2(15.4) 11(100.0)

No (n=37) 13(86.7) 13(92.9) 11(84.6) 0(0.0)
p-value 0.093 0.028* 0.093 <0.001*
Proximal dilatation

Yes (n=28) 9(60.0) 8(57.1) 3(23.7) 8(72.7)

No (n=25) 6 (40.0) 6(42.9) 10(76.9) 3(273)
p-value 0.511 0.706 0.01* 0.137
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13 cases (24.52%) of B-cell lymphoma; 10 were located in
the ileum and 3 were located in the jejunum. Also, we had
11 cases (20.75%) of GIST; 6 were of malignant type and
5 of benign type; 3 were located in the ileum and 8 were
located in the jejunum (Tables 4 and 5).

The association between the different pathological
types and radiological findings are shown in Table 6. We
found that there was a statistically significant association
between the pathological lymphadenopathy (p = 0.005)
and absent proximal intestinal luminal dilatation (p = 0.01)
with intestinal lymphoma. Also, there was a statistically
significant association between the extra-intestinal mesen-
teric fat changes and carcinoid tumours (p = 0.001). Irre-
gular/asymmetric wall thickening was detected in 14 cases
of small intestinal adenocarcinoma with a statistically sig-
nificant association (p = 0.001), while exophytic pathologi-
cal mass formation was statistically significantly associated
(p <0.001) with small intestinal GIST.

Discussion

In this study, the most commonly affected age group was
between 50 and 59 years (16 cases, 30.18%); this was in
agreement with many studies such as Shinya et al. [15]
and Kim et al. [16], who stated that most of the neoplastic
small intestinal lesions were common in older age groups,
especially in the fifth and sixth decades of life, and that the
age peak of each tumour differs according to the specific
pathological type.

Regarding the clinical presentations of the patients, dif-
ferent clinical complaints were encountered in this study;
the most common complaint was abdominal pain, which
was seen in all 53 cases included in this study, followed by
anorexia, vomiting, weight loss, constipation, and bleed-
ing per rectum in order of frequency. Laghi et al. [17]
and Rengo et al. [18], stated that patients with small bowel
diseases in general and small bowel malignant lesions in
particular usually present with vague symptoms such as
abdominal pain, signs of acute or sub-acute intestinal ob-
struction, bleeding, anorexia, weight loss, signs of bowel
perforation, or even jaundice.

The clinical presentation of small intestinal diseases
varies widely according to the site and the pathological
type of the lesions. In intestinal lymphomas, patients may
present with non-specific symptoms such as abdominal
pain, vomiting, nausea, and large-sized abdominal masses
with the characteristic central aneurysmal intestinal dilata-
tion, which delays the onset of intestinal obstruction. [16].
In contrast to lymphoma, small lesions of intestinal adeno-
carcinoma can result in early signs of intestinal obstruction
or even perforation of the intestinal lumen, while in GIST
intestinal obstruction is usually delayed because most of
these tumours grow in an exophytic direction allowing
the pathological masses to attain large sizes before the
development of intestinal obstruction. The GIST patients
usually suffer from bleeding due to recurrent mucosal
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ulcerations, but they can present also with a wide range of
other symptoms like abdominal pain, nausea, and vomit-
ing. Some types of diarrhoea and hormonal disturbances
are common with carcinoid tumours [18].

Karaosmanoglu et al. [3] mentioned that pathological
small bowel wall thickness usually exceeds 3 mm, and dif-
fuse regular circumferential intestinal mural thickening
is almost detected in non-neoplastic and inflammatory
small bowel diseases, with a few exceptions, while irregu-
lar asymmetric intestinal mural thickening characterizes
neoplastic lesions. In our study 42 (79.24%) out of 53 cas-
es of malignant lesions had irregular localized asymmetric
bowel wall thickening. The remaining 11 cases (20.75%)
that showed regular symmetric small bowel wall thicken-
ing comprised 1 case of well-differentiated adenocarcino-
ma, 5 cases of low-grade lymphoma, 4 cases of carcinoid
tumours, and 1 case of GIST. These results are in agree-
ment with Antonakou et al. [19], who stated that possible
regular symmetric mural or mucosal thickening could be
depicted in some malignant tumours in their early stages
and some low-grade malignancies as well-differentiated
adenocarcinoma and low-grade lymphoma.

Regarding the sites of affection, in this study, the ileum
was the most commonly affected region (25 cases, 47.16%)
followed by the duodenum (16 cases, 30.18%) and jejunum
(12 cases, 22.64%). These sites of affection differ according
to the pathological type of lesion [4].

In this study, we had 15 cases (28.3%) of intestinal
adenocarcinoma (Figure 1). All of these lesions were lo-
cated in the duodenum, and they were presented as an
irregular asymmetric intestinal thickening except 1 case of
well-differentiated adenocarcinoma, which was presented
as regular symmetric thickening. Other positive second-
ary findings included metastatic lymphadenopathy in
12 cases, mesenteric changes in 8 cases, exophytic lesions
in 2 cases, and proximal intestinal dilatation in 9 cases.
These results are in agreement with Nowel et al. [20], who
reported that primary small intestinal adenocarcinoma
is a relatively rare tumour (representing less than 2%
of all GI neoplasms), but it is the commonest primary
small bowel malignancy. The most frequent site for these
tumours is the duodenum, followed by the jejunum and
the ileum.

Small intestinal adenocarcinoma can develop sec-
ondary to other pathologies such as Crohn’s disease and
Celiac disease. Typical imaging appearance includes irre-
gular asymmetric intestinal thickening with heteroge-
neous contrast enhancement [21,22].

Also, our study was in agreement with Weber et al.
[23], who stated that circumferential irregular and annu-
lar luminal narrowing is a common presentation, usually
resulting in serious complications such as intussusception
or bowel obstruction, while ampullary tumours are malig-
nant intestinal tumours arising in the duodenum, resulting
in common bile duct (CBD) obstruction and secondary
obstructive jaundice [24].

© Pol J Radiol 2021; 86: e644-e653



‘ ‘?L y

MDCTE in localized malignant small intestinal lesions

¥ B ¥
'a.h'é Ay o

.::“' L] i

i.'.-}f.‘-).ﬂl.

4 L &

rt & :-“.-".E
el

Figure 1. Duodenal adenocarcinoma. Axial (A) and reformatted coronal (B) multidetector computed tomography enterography images showing an ill-de-
fined irreqular mural thickening forming heterogeneous soft tissue mass (marked by the blue arrows) in the duodenum at the ampullary region compressing
the distal common bile duct (marked by the red arrow). Pathologically there is villous adenoma of small intestine with dysplastic features (C, <400) however
in photo D, there is Gl invasive adenocarcinoma with more complex and cribriform arrangement of neoplastic glands (D, %<400)

In this study, we had (14 cases, 26.41%) of small intestinal
carcinoid; 12 cases (22.64%) were located in the ileum and
2 cases (3.77%) in the jejunum and in the duodenum. Re-
garding the radiological appearance of carcinoid tumours,
we encountered 2 types: 8 cases (15.09%) were presented
as hyper-enhancing mural or intraluminal intestinal le-
sion of variable size (Figure 2), and the other radiological
appearance detected was irregular mesenteric masses in
6 cases (11.32%) surrounded by desmoplastic reaction/
fibrotic bands attracting the surrounding intestinal loops
(Figure 3), which showed irregular asymmetric intestinal
thickening (in 10 cases) and regular symmetric intestinal
thickening (in 4 cases). Other positive secondary findings in
this category were metastatic lymphadenopathy in 6 cases,
exophytic lesion in 1 case, and proximal intestinal dilatation
in 8 cases.

Carcinoid tumours are the second most common cate-
gory of primary small intestinal malignant tumours; about
30% of GIT neuroendocrine tumours arise from the small
intestine [5]. Our results are in agreement with Baxi et al.
[25] regarding the site and radiological appearance of car-

cinoid tumours; they reported that the ileum is the most
common site for carcinoid tumours and that the MDCT
enterography can show polypoidal avidly enhancing intes-
tinal lesions of variable size that may be single or multiple,
associated with distortion of the small bowel course, and
give the characteristic “hairpin” kinks of the small bowel.
Intra-tumoral calcifications may be present in 70% of cases.

Other radiological appearances of small bowel carci-
noid tumours include enhancing mesenteric mass with ra-
diating bands eliciting fibrosis and desmoplastic response
attracting the adjacent small bowel loops suggesting infil-
tration. The liver is the most common site for metastatic le-
sions, which are usually hypervascular lesions. In this study
all the lesions were identified early before the development
of hepatic metastatic deposits [26].

In this study we had 13 cases (24.52%) of small intesti-
nal lymphoma (Figure 4); 10 cases (18.86%) were located
in the ileum, and 3 cases (5.66%) in the jejunum - all of
these cases were pathologically proven non-Hodgkin B-
cell lymphoma. Radiologically there was irregular asym-
metric intestinal thickening detected in 8 cases and regular

© Pol J Radiol 2021; 86: e644-e653
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Figure 2. Primary small intestinal neuroendocrinal tumor. Axial (A, B), reformatted coronal (C) and sagittal (D) multidetector computed tomography
enterography images showing a well-defined hyper-enhancing mass lesion in the second part of the duodenum, just before inferior flexure. Pathologically
proven neuroendocrine tumor

Figure 3. Primary small intestinal carcmmd tumor. AX|aI (R), reformatted coronal (B) and sagittal (C) multidetector computed tomography enterography
images showing a well-defined speculated mesenteric mass with surrounding fibrotic reaction, dirtiness of fat planes (marked by the blue arrows) and
traction of the small bowel (ileal) loops that showed irregular circumferential mural thickening (marked by the yellow arrow). Pathologically, there are
monotonous small cells arranged in trabecular and perivascular pattern (D, X200 H&E). Diffuse positive cytoplasmic staining for chromogranin and syn-
ptophysin (E, %400; F, %400) respectively and low expression for Ki 67 (G, Ki67)

symmetric intestinal thickening in 5 cases. Other positive Lewis et al. [27], Manning et al. [28], and Yang et al. [29]
secondary findings included pathological lymphadenopa-  reported that lymphoma is the third most common small
thy in all 13 cases, exophytic lesions in 2 cases, and proxi-  intestinal neoplastic lesion. Pathologically most of the
mal intestinal dilatation in 3 cases. cases are non-Hodgkin B-cell lymphoma. Other types of

€650 © Pol J Radiol 2021; 86: e644-e653
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Figure 4. Primary small intestinal B-cell lymphoma. Axial (A, B, C) and reformatted coronal (D) multidetector computed tomography enterography images
showing an ill-defined irreqular mural thickening forming heterogeneous intestinal soft tissue mass with malignant regional lymphadenopathy (marked by
the red arrow). Pathologically there is dense lymphocytic infiltration of the submucosa and musculosa of small intestine (E x100, H&E), higher magnification
revealed large cells with vesicular nuclei and prominent nucleoli and frequent mitoses (F x400, H&E). The cells showed diffuse expression of (D20 and high

Ki67 proliferation index (G x400) and (H x400) respectively

lymphoma such as T-cell lymphoma are usually associated
with an immunological disease or inflammatory bowel dis-
orders. Burkitt’s lymphoma is a special type of lymphoma
associated with Epstein-Barr virus infection occurring in
infancy at the ileocecal region.

MDCT enterography features of small bowel lym-
phoma are irregular intestinal wall thickening with mild

enhancement most commonly involving the ileum (be-
cause it contains the highest amount of lymphoid tissue)
with associated pathologically appearing mesenteric lymph
nodes. Lymphadenopathy associated with small bowel lym-
phoma is usually bulky and larger than lymphadenopathy
in other small intestinal neoplastic lesions. Proximal bowel
obstruction is an uncommon finding in lymphoma due to

© Pol J Radiol 2021; 86: e644-e653

€651



Dalia Bayoumi, Doaa Khedr, Ahmed Abdallah et al.

matted coronal (B) multidetector computed tomography enterography showing

predominantly hypodense duodenal mass with exophytic component. Pathologically there is submucosal spindle cell proliferation surrounded by pseudo-

capsule (C, x100), with positive diffuse staining for (D 117 (D, (D117)

the pathognomonic aneurysmal intestinal dilatation of the
affected lumen in cases of lymphoma (in this study, mild
proximal intestinal dilatation was detected only in 3 cases
of lymphoma) [30].

Other forms of the disease include nodular mucosal
thickening and exophytic masses. Lymphoma can also in-
volve a long segment of small intestine with possible ul-
ceration, necrosis, and perforation. Focal lymphomatous
masses involving the terminal ileum can mimic Crohn’s
disease or even act as a head for intussusception. Spleno-
megaly and non-regional lymphadenopathy should not
be overlooked because they represent the cardinal signs
supporting the diagnosis of lymphoma [29].

In this study, we had 11 cases (20.75%) of small bowel
gastrointestinal stromal tumours (Figure 5); 3 cases (5.66%)
were located in the ileum, and 8 cases (15.09%) in the je-
junum. Radiologically irregular asymmetric intestinal
thickening was detected in 10 cases, and exophytic mass
formation was detected in all cases. Other positive second-
ary findings included pathological lymphadenopathy in all
5 cases and proximal intestinal dilatation in 8 cases.

Baheti et al. [31] and Koc et al. [32] reported that GIST
are the most common mesenchymal intestinal tumours af-
fecting patients above 40 years of age, and they include both
benign and malignant varieties. These tumours most fre-

quently involve the submucosal region, and then they can
project into the intestinal lumen or grow in an exophytic
direction.

MDCT and MDCT enterography in cases of GIST usu-
ally show large-sized hyper-enhancing masses with hete-
rogeneous appearance resulting from tissue necrosis or
intra-tumoral haemorrhage in addition to the asymmetric
localized or segmental intestinal wall thickening. The role
of MDCT enterography is also highly valuable in identi-
fying small-sized lesions that are almost obscured by the
collapsed or inadequately opacified intestinal loops [33].

There are some limitations to this study. First, the num-
ber of patients is relatively small because they were confined
to patients who had pathologically proven malignant small
intestinal lesions with adequate MDCT enterography tech-
nique only. So, we recommend further studies with a larger
sample size. Second, we admit that it would have been bet-
ter to examine the patients also by PET/CT or by capsule
endoscopy to compare the results of these techniques with
MDCT to improve the outcome, especially with small-sized
intestinal masses. Finally, short focal areas of small intestinal
peristaltic motions may sometimes be incorrectly diagnosed
as iso- or hyper-enhancing lesions. So, radiologists must
confirm the presence of pathological lesions in all planes
and phases of the MDCT enterography study.
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Conclusions

Multidetector CT enterography is a non-invasive and ac-
curate method in the evaluation of focal and localized
small intestinal malignant lesions. The detection of these
lesions depends to some degree on the experience of the

MDCTE in localized malignant small intestinal lesions

radiologist, lesional size, site and pattern of enhancement,
as well as adequate intestinal distension.
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