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ABSTRACT

O bjective: We aimed to describe the computed tomography (CT) ﬁndings of non-hodgkin’s lymphoma (NHL) patients with
peritoneal, omental and mesenteric involvement to enhance the accuracy of clinical diagnosis. Methods: We retrospectively searched
to ﬁnd patients suffering from NHL with peritoneal, omental and mesenteric involvement. 11 patients (8 males and 3 females with
ages range from 7 to 70) were selected and confirmed by pathology biopsy. Results: Peritoneal involvement was seen in 8 patients in
the form of nodular (n=5), linear (n=2) and swelling thickening (n=1). The omental involvement in the form of omental mass (n=l),
nodular thickening (n=2) and omental mass (n=1). Masses encapsulated the mesenteric vessels and celiac trunk which produced a
"sandwich-like" appearance (n=4), and masses and enlarged retroperitoneal lymph nodes (n=2). Intestinal wall involvement in the
form of thickening (n=8) and aneurysmal dilatation (n=2). In addition, patients with invasion of the periphery of the liver (n=2),
the involvement of liver, spleen and thoracic vertebrae (n=1) were included in the study. Ascites was seen in 10 out of 11 patients..
Conclusion: Peritoneal, omental and mesenteric involvement was indicated with CT signs of peritoneal involvement in the form
of swelling thickening and abdominal huge mass surrounding blood vessels, bowel demonstrating signs of aneurysmal dilatation,"
‘‘stellate’’ mesenteric appearance, multi-organ involvement and small ascites.
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INTRODUCTION
Malignant tumor invasion of peritoneum, retina or mesentery is
a common phenomenon, but also an important indicator of tumor
prognosis

[1]

. It is commonly involved in ovarian cancer, stomach

cancer, colon cancer and rectal cancer, etc. NHL is a common

malignant tumor of the lymphatic system and isolation or fusion
of lymph node enlargement are common imaging findings

[2]

.

But in imaging NHL infringement of peritoneum, omentum or
mesentery is a rare phenomenon, and in patients autopsy the NHL
infringement of retina is not uncommon

[3]

, and are very similar

with peritoneal metastatic carcinoma CT signs. Since the NHL
and peritoneal metastatic carcinoma treatments are completely
different, so the retrospective analysis of NHL infringement
of peritoneum, omentum or mesenteric characteristics, are of
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parallel importance to establish the diagnosis. In this research we
mainly study the CT characteristic of infringement of omentum,
peritoneal or mesentery.
MATERIALS AND METHODS
General materials

ISSN:1538-5124/$-see front matter ©2012 U.S. Chinese Journal of Lymphologyand Oncology.All rights reserved.

A total of 11 cases of NHL invasion of peritoneum, retina, or
mesentery from September 2006 to January 2010 were collected
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and confirmed by biopsy and pathology. Out of the 11 cases, there

parenchyma organ were also analyzed.

were 8 male and 3 female, aged 7~70 years, and the median age
was 46 years. The main clinical symptoms were abdominal pain,
abdominal distension, abdominal mass, and stool changes, etc.
The study protocol was approved by the Ethics Committee of

RESULTS
Lymphoma Pathology results

Traditional Chinese Medicine Hospital in Jinan. Informed consent

All cases had undergone abdominal lesions biopsy and the

was obtained from each patient prior to study enrollment at the

corresponding pathology confirmed the various subtypes of NHL,

time of hospital admission.

mainly for the diffuse large B cell type (table 1).

Inspection method

CT signs (table 2)

CT scan model was Somatom Sensation 64.Scanning position:

After the CT we found out the peritoneal thickening with

supine, head of advanced, intermediate body in bed with lift on

significant strengthening in 8 cases, nodular thickening in 2 cases

two arms to hold the head. Scan range: from the xiphoid down

(figure 1), line sample thickening in 5 patients (figure 1) and

to the pubic symphysis plane. Scan condition: 120KV, using

tumor sample thickening in 1 case (figure 2). Retinal thickening

automatic Ma technology, 1.0s per lap, layer thickness 5mm,

of sample in 7 cases (figure 3), nodular thickening in 2 cases,

interval 5mm. Reconstruction algorithm: Standard algorithm

tumor sample thickening in 1 case (figure 4) was seen. Mesenteric

was used. Window technology: soft tissue window. Patients were

root irregular mass change surrounding the mesenteric vascular

observed and checked up 30min before the oral administration of

and celiac axis, the formation of the so-called "sandwich" (figure

1% diatrizoate meglumine 500ml, and 5 minutes before scanning

3), corrresponding 4 cases of 4 ~ 13 cm in diameter. Multiple

and then oral 300ml to fill the gastrointestinal tract, enhanced

mesenteric root nodules and the retroperitoneal multiple enlarged

scan using the forearm intravenous bolus injection of contrast

lymph nodes in 2 cases. 8 uneven bowel wall thickening and

agent Omnipaque 350mg/ml was used, the dosage was calculated

mucosal fold hypertrophy in jigsaw appearance (figure 5). Sample

according to per kilogram of body weight 300~450mg iodine

insufflate aneurysm expansion in 2 cases was observed(figure 6).

contrast agent volume, contrast agent flow rate 3ml/s. After

Hepatic insufficiency 2 cases had invasion (figure 2), liver, spleen

injection of contrast, the scan time: arterial phase 25~30s, venous

and thoracic involvement in 1 case at the same time; 10 cases

phase 70s.

showed the ascites, 6 cases with a small amount of ascites, while
volume of ascites in 4 cases, one case was seen without a large
amount of ascites and without ascites or separation.

Image analysis
A retrospective analysis of CT images was performed by two
experienced radiologists in case of pathology. The CT signs

DISCUSSION

included the abdominal cavity, retroperitoneal lymph nodes, and
the short diameter was more than 1.0cm. The density of the fat in

The peritoneal cavity is the most extensive and complex

the retina, mesentery, or the mass of the nodules or the relevant

structure of the abdominal cavity, the primary tumor is less

masses; peritoneal linear thickening or nodular thickening; ascites

common tumor is peritoneal mesothelioma. Secondary tumors are

and its manifestations; organ diseases including liver and spleen

common, mainly from ovarian cancer, gastric cancer, colon cancer
Table 2 The frequency of the abdominal CT performance

Table 1 Subtype of NHL patients

The number of patients

The percentage of
patients

Peritoneal invasion

8

72.70%

Retinal invasion

10

90.90%

Mesenteric invasion

6

54.50%

Intestinal wall
thickening

8

72.70%

Aneurysm expansion

2

18.10%

Organ invaded

2

18.10%

Ascites

10

90.90%

NHL various subtypes The number of patients The percentage of patients

Results

Diffuse large B cell
type

7

63.60%

Set of cell type

1

9.10%

Follicular type

1

9.10%

T cell type

2

18.20%
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and rectal cancer, etc., followed by pancreatic cancer, endometrial
cancer and bladder cancer

[4,5]

. NHL is a common malignant

tract malignant tumor metastasis pathways may be similar through
the transverse mesocolon, and finally gastric mesocolon surface
[10]

. It has been reported in 322 patients with NHL

tumor of the lymphatic system, and the common imaging features

invasion

of the lymph nodes are isolated or fused. But NHL invasion of

autopsy including 64 cases of peritoneal invasion [3].

peritoneum, retina or mesenteric phenomenon were rare [6].The CT

Intestinal invasion in the NHL was observed with the majority

invasion of the NHL was not uncommon in autopsy, and it was

of B cell origin, Scientists think that the tumor is derived from the

similar to the peritoneal metastasic tumor. Since the treatment of

distribution in the inherent mucosa and submucosal lymph node

NHL and peritoneal metastasis is totally different, it is especially

of intestine and the largest is the terminal ileal Peyer

important to diagnose NHL invasion of peritoneum, retina or

is prone to the terminal ileum. The group which had 7 cases of B

mesentery. It is discussed in the following aspects.

cell lymphoma all have different degree of bowel involvement.

[11]

. So NHL

It is reported that the spread of lymphoma is generally from the
Lymphoma invasion of peritoneal, retinal or mesentery pathological

primary peritoneal cavity to the adjacent lymphoid tissue [12].

features

Therefore in the intestinal NHL it is easy to form a peripheral

The incidence of lymphoma invasion of peritoneum, retina or

lymph node enlargement, in this group of 6 cases of bowel

mesentery was lower, and it was shown by the pathology reports

involvement patients, 5 cases are accompanied by peripheral

of NHL, especially diffuse large B cells, the incidence is more in

lymph nodes.

male than female

[7-9]

. The 11 patients were all NHL, and 7 out of

11 patients were diffuse large B cell type, 8 out of 11 were males,

Clinical features

and the basic phenomenon is same as reported in early researches.

The clinical symptoms of NHL were generally not obvious,

The retina is composed of microstructure and contains no

and it was often inconsistent with the imaging findings, and the

lymphoid tissue, So the invasion of NHL is rare. The way of

patients tended to go to the hospital when the abdominal mass

lymphoma invasion in the omentum is not very clear, digestive

Figure 1 patients, female, 58, diffuse large B cell lymphoma.Retinal nodular thickening (↑), line sample thickening (▲), significantly
improved.Figure 2 patients, male, 48, diffuse large B cell type.Retinal thickening (↑) mass samples, the liver invaded (★).Figure 3 and figure
1 in the same patient. Omentum is bread change (▲);Mesenteric root irregular lumps and surrounding the mesenteric vessels, forming
the so-called "sandwich" (★).Figure 2 and figure 4 patients with the same. Retinal thickening (↑) mass samples, the spleen invaded (▲).
Figure 5 patients, male, 33, diffuse large B cell lymphoma.Mucosal fold hypertrophy (↑) a jigsaw appearance.Figure 6 patients, male, 7
years old, lymphatic tumor.Thickening of the sigmoid colon wall and lumen aneurysm sample expansion (△), a small amount of ascites
mesenteric clearance (★).
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was large. The abdominal mass of the patients was more than

opposed to colorectal cancer). Bowel wall thickening is much

5.0cm in 4 cases. There are no obvious reasons for enlargement

more apparent, about 1.0 cm-3.0 cm, thickened bowel wall is

of abdominal masses, and the symptoms are not obvious, and the

symmetrical or asymmetrical, part of the mucous membrane has

possibility of lymphoma should be considered.

disappeared and the intesmM

CT performance analysis
Lymphoma peritoneal invasion in peritoneal thickening with
airline samples, smooth surface and it significantly strengthens
the main CT manifestations, a few cases are nodular thickening
or lump

[6]

. Up to date ,CT is the best way to show peritoneal

thickening, even it can display submillimeter nodules. Out of
the 8 cases of patients with peritoneal invasion; in 5 cases the
CT manifestation shows pattern thickening, 2 cases of nodular
thickening, 1 case of thickening tumor samples, all peritoneal
involvement with omental thickening or mesangial nodular and 7
cases with a small amount or quantity of ascites were seen.
Omentum and mesentery involvement with or without the
intestinal disease are also more common, CT performance for soft
group density shadow, nodular or lump [6]. In group of 10 patients
with retinal invasion, including retinal thickening of sample in
7 cases, nodular thickening was seen in 2 cases, tumor sample
thickening in 1 case. Peritoneal and omental thickening is not
peculiar to NHL sign, and a common phenomenon in peritoneal
metastatic carcinoma, and the performance is very similar and
the image is difficult to identify. But the omentum and peritoneal
tumor samples change in cases of metastatic carcinoma have not
been reported, whereas the CT characteristics of NHL remains to
be further confirmed.
Mesenteric root or retroperitoneal multiple lumps or nodules
and NHL shows a common CT picture. Mass is generally larger,
5-13 cm in diameter, hemorrhagic, necrosis is rare, involving a
wide range and often celiac and superior mesenteric vein and
artery are in a "sandwich" appearance. Mass can be demonstrated
as bowel loops around oppression, but intact bowel and
obstruction signs are rare. Enhanced, bump mild reinforcement.
In the group of 11 patients, including mesenteric root mass
change and surrounding the mesenteric vascular and celiac axis,
forming the so-called "sandwich" were observed in 4 cases and
multiple mesenteric root nodules and the retroperitoneal multiple
enlarged lymph nodes were observed in 2 cases. Intraperitoneal
or retroperitoneal mass vessels, bowel loops around extrusion,
mild enhancement was associated with peritoneal and omental
thickening and can be used as an NHL characteristic CT
performance.
NHL infringement of the intestinal canal and the surrounding
mesangial CT performance is more complicated: (1) the intestinal
wall thickening, stiffness, irregular lumens stenosis, or narrow
and expansion at the same time, the affected bowel is longer (as

fl
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and peritoneal tuberculosis is differentiated: the latter is more

canal "aneurysm expansion", mucosal fold a jigsaw appearance,

than a large amount of ascites and we can see separate signs and

multiple organ involvement and a small amount of ascites CT

the bowel, liver and spleen had rare signs, can make a definite

signs can provide a clear diagnosis of NHL infringement of the

diagnosis combined with clinical reports.

peritoneum, omentum and mesentery. But in atypical cases, the

To sum up, according to the clinical symptoms and imaging

CT signs are especially coinciding with peritoneal metastatic

findings, thickening of peritoneum and omentam; especially

carcinoma and peritoneal tuberculosis CT signs, biopsy is

mass sample with mesenteric root or retroperitoneal multiple

advisable as early as possible.

nodules or huge mass, internal necrosis, blood vessels and mild
reinforcement, insufflate the wide scope of affected intestinal
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