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Abstract

AIM: To assess CT manifestations and its diagnostic
value for lymphoma in the abdominal lymph nodes
(LALN).

METHODS: CT findings in 52 cases of LALN proved by
surgery or biopsy, including Hodgkin'’s disease (HD) in 16
cases and non-Hodgkin’s lymphoma (NHL) in 36 cases,
were retrospectively analyzed.

RESULTS: (1) CT manifestations based on distribution
of the lesions of LALN: Solitary mass type was found
in 10 cases, including solitary, round, uniform-density,
enlarged lymph nodes in 3 cases; and multiple, enlarged
lymph nodes fusing into singular lobular mass in 7
cases. Thirty-four cases of multiple-nodular type showed
multiple, round, enlarged lymph nodes with uniform
density and clear margins. Vessels-embedded signs,
including mesenteric vessels, renal vessels, abdominal
aorta or inferior vena cava, were seen in 6 cases, and
duodenum-embedded signs were seen in 2 cases. Eight
cases of diffuse type showed characteristic “cobblestone
signs”. (2) CT manifestations correlated with pathological
type: CT manifestations of 12 cases of HD were different
from those of 40 cases of NHL in distribution, size,
quantity and fused lesion of enlarged lymph nodes. (3)
Twenty-eight cases of 52 patients were accompanied
with extra-nodal lymphoma in the abdomen, especially
gastrointestinal lymphoma, which had characteristic
CT findings. (4) In follow-up examinations, CT images
showed uniform, heterogeneous or rim enhancement
in 15 cases, and occasional calcifications accompanied
with reduction of the lesion size and quantity in 12
cases, whereas the lesions disappeared in 3 cases after
treatment.

CONCLUSION: CT images show many characteristic
manifestations valuable for qualitative diagnosis of LALN,
and it is also helpful for pathological classification of

LALN and therapeutic evaluation in follow-up of patients.
© 2006 The WIG Press. All rights reserved.
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INTRODUCTION

Abdominal lymphoma is clinically not uncommon and
lymphoma in the abdominal lymph nodes (LALN) is
most frequently encountered". Though it may be part of
a systemic lymphoma, single onset of LALN is not rare.
LALN can be divided into Hodgkin’s disease (HD) and
non-Hodgkin’s lymphoma (NHL). HD is seldom seen
in China”” and mostly occurs in middle-aged and young
people. The number of NHL patients is larger than that of
HD with a diffuse distribution in age. In addition, AIDS
patients are more susceptible to NHL,

CT is useful for diagnosis“’Z’S’m and staging“sm of
abdominal lymphomas. For evaluation of lymph node
involvement, the sensitivity of contrast-enhanced CT
is 88%, and specificity is 86%. For evaluation of organ
involvement, the sensitivity of contrast-enhanced CT is
50%, and specificity is 90%". To our knowledge, however,
CT classification of LALN has not been reported
in previous documents. We reviewed retrospectively
CT findings of 52 patients with LALN confirmed by
pathology and histology from 2000 to 2005 in our
hospital, and analyzed its value in diagnosis, pathological
classification and therapeutic assessment of LALN.

MATERIALS AND METHODS

Subjects

Of the 52 LALN patients, 29 were males and 23 females,
with age ranging from 18 to 77 years (mean, 43.4 years),
including Hodgkin’s disease (HD, age range 18-59 years,
mean 34.6 years) in 12 cases and non-Hodgkin’s lymphoma
(NHL, age range 20-77 years, mean 47.3 years) in 40
cases. The diagnosis was confirmed by surgery (20 cases)
and lymph node biopsy (32 cases) including peripheral
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lymph nodes (19 cases) and abdominal lymph nodes (13
cases). The duration of symptoms ranged from 1 to 18
mo. All the patients had evident improvement in clinical
symptoms and signs, and reduction in size of the lesions
or disappearance of the lesions after chemotherapy and
radiotherapy.

CT scanning

Twenty patients were performed with a Somatom HiQQ CT
machine (Siemens Medical Systems, Forchheim, Germany)
and 32 patients were performed with a 4-detector row
CT machine (Volume Zoom, Siemens Medical Systems,
Forchheim, Germany). All patients were in routine fasting
states. Some patients were given 1000-1500 mL of diluted
iodinated contrast medium (10 g/L meglumine diatrizoate)
orally 60-90 min before scanning. Scan scope ranged
from the dome of diaphragm to symphysis pubica. All
patients were examined with plain scanning at first and
then examined using Ultravist (Schering, Berlin, Germany)
80 mL for enhanced scanning, with a section thickness
of 10 mm and internal of 10 mm (Somatom HiQ CT
machine) or 1.5 mm section thickness, a pitch of 1.25, 5
mm reconstruction interval (4-detector row CT machine).

RESULTS

CT manifestations based on distribution of the lesions of
LALN

Solitary mass type: Ten cases of solitary mass type of
LALN were located in the retroperitoneum, mesenterium
and lesser omentum. Of them, 3 cases on CT plain
scanning showed solitary, round, enlarged lymph nodes of
uniform-density with diameters of 3.2-5.8 cm. The lesions
had rim enhancement in one case and slight homogeneous
enhancement in 2 cases on enhanced CT. The other 7 cases
showed multiple enlarged lymph nodes fusing into lobular
masses with diameters of 7.8-18 cm and clear margins, of
which 5 cases showed uniform density and 2 cases showed
heterogeneous density on plain CT. Enhanced CT showed
slight uniform enhancement in 4 cases, and heterogeneous
enhancement in 3 cases. Of the all cases, the mesenteric
vessels, abdominal aorta and inferior vena cava were
embedded (vessels-embedded signs) in 3 cases (Figure 1).
Multiple nodular type: Thirty-four cases were of
multiple nodular type of LALN, which referred to regional
distribution of lymph nodes. CT showed multiple, round,
enlarged lymph nodes with clear margins and uniform
density in the abdomen (Figure 2). Most enlarged lymph
nodes were over 1.0 cm in diameter with exception
of 2 cases of less than 1.0 cm, which located in the
mesenterium. Among the 34 cases, 29 showed slight
uniform enhancement, and 5 appeared slight uniform
enhancement accompanied with rim enhancement after
contrast administration. Nineteen cases revealed a fusion
of lesions of different degrees and 6 cases showed
embedding of vessels (vessels-embedded signs), including
the mesenteric vessels (3 cases) (Figure 3), renal vessels (3
cases), abdominal aorta (2 cases) and inferior vena cava (1
case), and 2 cases showed embedding of the horizontal
segment of the duodenum (duodenum-embedded signs).
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Figure 1 Solitary
mass type:
Enhanced CT
showing multiple
enlarged lymph
nodes fused into
uneven density,
huge lobular tu-
mors with abdo-
minal aorta and
inferior vena cava
encased and
ascites.

Figure 2 Multi-
ple-nodular type:
Enhanced CT
showing multiple,
homogeneous
density, enlarged
lymph nodes in
retroperitoneal
region with as-
cites.

Figure 3 Multi-
ple-nodular type:
CT of portal ve-
nous phase show-
ing mesenteric
multiple enlarged
lymph nodes with
superior mesen-
teric artery en-
cased.

Diffuse type: The diffuse type of LALN involved the
whole distribution areas of abdominal lymph nodes,
mainly in the mesenteric and retroperitoneal regions in
eight cases. CT revealed diffuse, round, non-confluent,
enlarged lymph nodes with homogeneous density and clear
margins, forming the characteristic “cobblestone signs”
named by us. All the enlarged lymph nodes were slightly
homogeneously enhanced after contrast administration

(Figure 4).

CT manifestations correlated with pathological types

HD: Twelve cases of HD included solitary mass type
and diffuse type in one case each (8.3%, respectively),
and multiple nodular type in 10 cases (83.4%). The
enlarged lymph nodes were mainly distributed in the
lesser omentum and retroperitoneal region adjacent to
the abdominal aorta (Figures 2 and 5) and inferior vena
cava. All the enlarged lymph nodes showed homogencous
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Figure 4 Diff-use Figure 5 En-
type: Enhanced hanced CT show-
CT showing ing multiple,
diffuse, clear homogeneous

margins, homo-
geneous density
enlar-ged lymph
nodes in the
mesenteric and
retroperitoneal
region.

Figure 6 A:Plain
CT showing a
uniform density,
slightly lobular
tumor (formed
by multiple
enlarged lymph
nodes) in the
lesser omentum;
B: The tumor
having a notable
shrinkage in
size and flecked
calcifications
found within
the tumor after
treatment on plain
CT.

enhancement except one rim enhancement after contrast
administration. Among the 12 cases, only one case (8.3%)
involved the mesenteric lymph nodes, which showed
scattered distribution of lesions and a small number of
lymph node involvement with less than 2.0 cm in size. Two
cases (16.7%) had confluence of lesions and 7 cases (58.3%)
showed involvement of other abdominal organs (Figure 5).
NHL: Forty cases of NHL included solitary mass type (9
cases, 22.5%), multiple-nodular type (24 cases, 60%) and
diffuse type (7 cases, 17.5%) (Figure 4). All the abdominal
lymph nodes were involved, including 18 cases (45%) of
mesenteric involvement. Among the 40 cases, 24 (60%)
showed a fusion of the enlarged lymph nodes of different
degrees, appearing as lobular masses (Figures 1 and 0); 4
exhibited embedding of vessels (Figures 1 and 3) and 2
had involvement of the intestine. Twenty-one cases (52.5%)
were accompanied with involvement of other abdominal
organs.

CT manifestations of LALN after chemo-radiotherapy
In follow-up, CT was performed in 15 cases of LALN

density, enlarged
lymph nodes in
para-abdominal
aorta and multiple,
low-density
lesions in the
spleen (splenic
lymphoma).

Figure 7 En-
hanced CT show-
ing notable cir-
cular thickening of
intestinal wall with
homogeneous
density.

after chemo-radiotherapy, of which abdominal enlarged
lymph nodes completely disappeared in 3 cases. The
lesion size was reduced by different degrees in 12 cases,
including 9 cases with homogeneous density and 3 cases
with heterogeneous density, and one case with flecked
calcification (Figure 6).

CT manifestations of the involvement of other abdominal
organs with lymphoma

Of the 52 cases of LALN, 28 involved other abdominal
organs. Among the 28 cases, intestinal tract lymphomas (13
cases) showed notable circular thickening of the intestinal
wall (25-38 mm, Figure 7) in 9 cases, including 2 cases
with distinct dilation of intestinal cavity and one case
with coexistence of narrowing and dilation of intestinal
cavity, resulting in incomplete intestinal obstruction. The
other 4 cases of intestinal lymphomas developed lobular
masses with uneven margins in intestinal cavity. The
CT manifestations of hepatic (7 cases) and splenic (6
cases) lymphomas were solitary or multiple nodular, low-
density lesions (Figure 5). Ten cases of gastric lymphomas
appeared notable circular thickening of gastric wall (22-33
mm). Renal lymphomas and adrenal gland lymphomas
(2 cases each) were characterized by bilateral masses of
both kidneys and adrenal glands. Involvement of the
peritoneum and omentum (2 cases) resulted in a large
amount of ascites (Figures 1 and 2) and omental cakes.

DISCUSSION
Diagnostic value of CT for LALN

CT plays an important role in the diagnosis and staging
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of abdominal lymphomas. Based on the CT features
of LALN, we classified LALN into solitary mass type,
multiple-nodular type and diffuse type.

Solitary mass type of LALN included singular enlarged
lymph nodes and fusion of multiple enlarged lymph nodes
(most cases). CT featured a huge round mass or a lobular
homogeneous density mass with uniform enhancement.

Multiple-nodular type of LALN, the most frequently
seen, was characterized by enlarged lymph nodes with
regional distribution. Parts of enlarged lymph nodes
were fused together and formed a huge mass. CT
showed uniform density lesions with mild homogenous
enhancement. Sometimes coexistence of mild
homogenous enhancement and rim enhancement was also
observed, but fully rim enhancement of all lesions was
rarely seen.

All the lesions of solitary mass or multiple-nodular type
had clear margins. The vessels such as mesenteric vessels,
renal vessels, abdominal aorta, and inferior vena cava
could be imbedded by the fused multiple enlarged lymph
nodes forming the unique “vascular-imbedded signs”™",
which were commonly seen in multiple-nodular type. The
“duodenal-imbedded signs”, named by us and found in
multiple-nodular type, could be induced by LALN due
to rich lymphoid tissues in the horizontal segment of the
duodenum, which was different from intestinal lymphomas
in CT manifestations. The former was marked by
narrowing of the intestinal cavity surrounded by the fusion
of multiple small nodular lesions with a streak appearance
and the latter was manifested as circular thickening of
intestinal wall and sometimes complicated with intestinal
distension. Therefore, “intestinal-imbedded signs” have an
important value for the diagnosis of LALN, although this
was not reported in previous documents.

The CT features of diffuse type were diffuse but
non-confluent enlarged lymph nodes in the mesenteric
and retroperitoneal region with uniform density and
cobblestone appearance, named as “cobblestone signs”.
It has an important value for the diagnosis of diffuse type
of LALN because it has not been seen in other discases.
Moteovert, the retroperitoneal lymph nodes below the
level of lumbar 2-3 vertebrae were frequently involved
(HD 94%, NHL 89%, respectively), which is of great
importance in the differential diagnosis with tuberculous
lymph nodes .

The above classification of CT manifestations into
3 types in LALN can not only help in the radiographic
diagnosis of LALN but also guide the clinical management
of LALN, e.g. the scope of radiotherapy.

LALN is frequently associated with abdominal
extra-nodular lymphomas, and about 54% patients had
gastrointestinal tract involvement!”. This is of significance
in the diagnosis of LALN, particularly lymphomas of the
gastrointestinal tract, which have a high morbidity and
show characteristic circular thickening of gastrointestinal
wall with notable distension of intestinal cavity on
CT. More than half of the patients in this series were
associated with gastrointestinal lymphomas. In addition,
the association with other solid organ lymphomas such
as the liver and spleen is also helpful for the diagnosis.
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The peritoneum and omentum are seldom involved
by LALN""". There were 2 cases in this series and CT
showed a large amount of ascites and omental cakes.

CT findings of HD are different from those of
NHL. According to the literature and this report™'?, we
summarize the differences as follows: The enlarged lymph
nodes of HD are rarely seen in the mesentery, less than
5% 8.3% in this paper, with a small number of small
lesions distributed dispersedly. The confluence of enlarged
lymph nodes of HD is seldom seen (16.7%), which mainly
occurs in multiple-nodular type (60%). NHL has a wide
distribution including all sites of abdominal lymph nodes,
and the mesentery is frequently involved (45%). The fusion
of enlarged lymph nodes is common (60%), showing
vessel-imbedded signs, intestinal-imbedded signs and
cobblestone signs. NHL is seen not only in the multiple-
nodular type (60%), but also in nearly all of the diffuse
type and solitary type (22.5%, 17.5%, respectively).

The CT manifestations of LALN before radio-
chemotherapy are different from those of LALN after
treatment™ including reductions in extent of lesions
and changes in internal nodal characteristics. The CT
features of LALN after treatment are characterized by
the reduction in the number of enlarged lymph nodes
and the shrinkage of lesions. Though most enlarged
lymph nodes remain uniform density on CT, an evident
increase in heterogeneous or rim enhancement of lesions
may occur due to intra-nodular necrosis after treatment
and calcifications of lesions may occur in individual
cases”. The results of this series revealed that 20%
lesions disappeared after radio-chemotherapy and most
of these occurred in multiple-nodular type with relative
concentration of enlarged lymph nodes. Therefore, CT is
valuable for the evaluation of therapeutic efficacy of radio-
chemotherapy and helps guide the following treatment.

Differential diagnosis of LALN

Lymph node tuberculosis: Lymph node tuberculosis
may be ecasily confused with lymphomas and should
be considered emphatically. Lesions of lymph node
tuberculosis are relatively concentrated (non-hematogenous
disseminated type) and the mesenteric lymph nodes
are commonly involved. CT shows rim or multilocular
enhancement of enlarged lymph nodes, and sometimes
with intra-nodular calcifications. This disease is often
associated with tuberculous peritonitis, which has
characteristic signs of omental cakes, smudged mesentery
signs and high-density ascites. LALN is relatively disperse
and the mesenteric lymph nodes are not commonly
involved in HD. CT shows homogenous enhancement
of lymph node enlargement with fewer calcifications
(only 0.84%) in untreated cases'” " and peritoneal and
omental lymphomatosis is not often seen. In addition, rim
enhancement of enlarged lymph nodes of LALN (including
before and after radio-chemotherapy) on CT is different
from that of lymph node tuberculosis. The lesions of
LALN with clear margins and multilocular enhancement
are not often found.

Metastatic tumor: The occurrence of abdominal lymph
node metastasis usually follows the development of a
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primary tumor. The enlarged lymph nodes are located
near the primary lesion, showing heterogeneous or rim
enhancement due to necrosis of lymph nodes, with
frequent occurrence of ascites. Neither tuberculous lymph
nodes nor metastatic lymphadenopathy has blood vessel-
imbedded signs, intestinal-imbedded signs, or cobblestone
signs.

In summary, LALN has three kinds of CT manifesta-
tions and each kind has some unique features valuable for
qualitative diagnosis of LALN. CT is also helpful for the
pathological classification of LALN and the therapeutic
evaluation in follow-up.
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