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Abstract

AIM: To assess the diagnostic value of computed to-
mography (CT) imaging in screening for abdominal
nonhematogenous disseminated tuberculous lymphade-
nopathy (TL).

METHODS: The CT scans of 12 patients with abdomi-
nal nonhematogenous disseminated TL suggestive of
neoplasm were retrospectively analyzed in this review.
The final diagnoses were confirmed by lymph node pa-
thology for seven patients and by laparoscopic surgery
for five patients. All of the patients were treated at our
institution between April 1995 and August 2009.

RESULTS: The sites of involvement were the periportal
(n = 6), peripancreatic (7 = 3), periaortic (7 = 3), and
mesenteric (7 = 2) regions. On the plain CT scan, the
lymphadenopathy showed a heterogeneous isodensity
or hypodensity in 11 patients and a low density in one
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patient. Peripheral enhancement was observed on the
dynamic contrast-enhanced CT scans for all patients. In
two cases, scans were more revealing during the portal
venous and delayed phases.

CONCLUSION: Abdominal lymphadenopathy with pre-
dominant peripheral rim-like enhancement on the dy-
namic contrast-enhanced CT scan may suggest a diag-
nosis of TL.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

The global health burden of tuberculosis (IB) has risen
in recent years. In 2009, an estimated 9.4 million cases
and 1.7 million deaths globally could be attributed to TB.
More than one-third of these cases were found in South-
east Asiall. Although the respiratory system remains
the primary disease site, TB also increasingly affects the
gastrointestinal tract, petitoneum, lymph nodes, kidneys,
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and other solid viscera. Intra-abdominal TB (1%-3%)
constitutes up to 12% of extra-pulmonary TB, particu-
larly in immunocompromised individuals™”. Tuberculous
lymphadenopathy (TL) is one of the most common
findings in patients with abdominal TB. The presence
of active pulmonary tuberculosis may indicate the pos-
sibility of abdominal TB involvement; however, only
15% of patients with abdominal TB have any evidence
of pulmonary involvement™. Clinically, patients with
abdominal nonhematogenous disseminated TL typically
present with an isolated mass or a mass adhering to the
surrounding organs. When abdominal neoplasm is sus-
pected, computed tomography (CT) is used to examine
the abdomen. With the widespread use of CT, physicians
should be familiar with the features of CT images seen in
these patients and be able to make differential diagnoses
using CT findings. In this article, we present 12 patients
with abdominal nonhematogenous disseminated TL and
discuss the features observed on their CT scans.

MATERIALS AND METHODS

We collected and retrospectively reviewed the CT scans
of 12 patients who were diagnosed with abdominal non-
hematogenous disseminated TL and who were admitted
and treated at our institution between April 1995 and
August 2009. The patients included 9 women and 3 men,
and their ages ranged from 24 to 56 years (median age 43
years). The mean duration of their symptoms was 46 d
(range 29-65 d).

Clinical signs and symptoms among these patients
included fever (ardent fever, » = 2) and weight loss, epi-
gastric pain (7 = 8), and night sweats (# = 1). An elevated
blood sedimentation rate and positive tuberculin test
were present in only two patients. The initial diagnostic
sonography identified an intra-abdominal mass in all of
the patients; three patients presented with pancreatic
masses and one patient with a hepatic mass. The chest
radiographic examinations found evidence of healed TB
in 3 of the 12 patients. None of our patients had any evi-
dence or history of opportunistic infection, drug abuse,
or previously treated lung TB.

Neoplasms of the pancreas, liver, or periaortic area
were pre-operatively diagnosed in seven patients and
were removed surgically. The final histopathological ex-
amination of the resected masses showed caseous or lig-
uefactive substances in the center of the enlarged lymph
nodes surrounded by inflammatory lymphatic tissues and
no evidence of malignant cells. TL was suspected in the
other 5 patients based on CT findings and clinical presen-
tations. A diagnostic laparoscopy to biopsy the mass was
performed to rule out malignancy. The subsequent anti-
TB therapy confirmed the diagnosis of TL.

We used the 9800 Quick CT Scanner (General Electric
Medical Systems, Milwaukee, WI; » = 5), the Picker PQ
6000 CT Scanner (Picker International, Cleveland, Ohio;
n = 0), and the Brilliance 64 CT Scanner (Philips Medical
Systems, Best, Netherlands; #» = 1). The scans were per-
formed with conventional techniques. Diatrizoate solu-
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Figure 1 Peripancreatic tuberculous lymphadenopathy. A: Plain computed
tomography (CT) showing peripancreatic, lobular, and slightly uneven density
mass; B, C: Contrast-enhanced CT of the arterial phase (B) and portal venous
phase (C) showing the mass with irregular peripheral enhancement.

tion (500-750 mL of 1.5%) or water was given orally to
patients one hour prior to examination. Intravenous con-
trast medium (Omnipaque 300 mgl/ml., GE Healthcare)
was administered at 1.0-1.2 mL/kg body weight with a
flow rate of 3 mlL/s. For enhanced scans, images were re-
corded for 25 s (arterial phase) and repeated for 60 s (portal
venous phase) following the administration of the intrave-
nous contrast using the single-slice spiral CT. The images
of the delay phase (300 s after contrast administration)
were recorded using the multi-slice spiral CT. Contiguous
axial images of 7.5 mm or 10 mm sections were obtained
from the epigastrium or from the dome of the diaphragm
to the pubic symphysis.

RESULTS
The sites of lymph node adenopathy included the peri-
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Figure 2 Peripancreatic tuberculous lymphadenopathy. A: Plain computed
tomography (CT) showing peripancreatic, lobular, and low density mass; B, C:
Contrast-enhanced CT of the arterial phase (B) and portal venous phase (C)
showing the mass with slight peripheral enhancement and the encased com-
mon hepatic artery.

portal (2 = 0), peripancreatic (7 = 3), periaortic (7 = 3),
and small bowel mesenteric (# = 2) areas. The enlarged
lymph nodes were 1.7-4.2 cm (mean 3.4 cm) in diameter.
There was no calcification identified within the lesions.
On the plain CT scans, the enlarged lymph nodes were of
mostly heterogencous isodensity or hypodensity, although
one patient had lymph nodes of uniform low density. The
margins of the involved lymph nodes wete poorly de-
fined. The lymph nodes could not be distinguished from
the mass of the pancreas in three patients. After the ad-
ministration of the contrast material, the lesions showed
peripheral or ring-like enhancement with an expanded
low-density central area in all the cases (Figures 1-4).
Some (7 = 5) had a conglomerated and multilocular ap-
pearance instead of single node involvement (Figures 1-3).
The peripheral enhancement of the nodes was low in the
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Figure 3 Periportal tuberculous lymphadenopathy. A: Plain computed
tomography scan showing hypodense masses in the hepatic portal region;
B-D: After injection of contrast material, continuing peripheral enhancement
allows individual lymph nodes to be defined, and the common hepatic artery
was embedded within the lesion without definite evidence of stenosis.

arterial phase but high in the venous or delay phase in two
patients (Figures 2 and 3). The involved lymph nodes were
casily distinguished from the pancreas (Figures 1 and 2)
in three cases. The common hepatic artery was embed-
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Figure 4 Hepatic tuberculosis and periaortic tuberculous lymphadenopathy. A, B: The lesions within the liver and periaorta show similar irregular rim en-
hancement on the arterial phase (A) and portal venous phase (B) of contrast-enhanced computed tomography.

ded in the enlarged lymph nodes (Figures 2 and 3) in two
patients. None of the patients displayed clinical signs of
ascites and/or peritoneum thickening.

One patient had hepatic TB and retroperitoneal
lymphadenopathy. The large liver lesion showed irregular
rim enhancement with enlarged lymph nodes (Figure 4).

DISCUSSION

The incidence of abdominal TL is low. The disease is
thought to result from one of three major routes of tran-
smission of TB. The most common route is through
the ingestion of contaminated materials containing the
tubercle bacilli. The second source is the hematogeneous
spread of the bacteria from a distant site of infection
(commonly the lungs). The third route is the direct spread
from the serosa of the adjacent infected organs or struc-
tures”. Our case series identified three patients with X-ray
evidence of healed lung TB; none of the patients had an
active infection or had been previously treated. Therefore,
hematogeneous infection was impossible. This finding
suggests that the only possible route of these infections
was the ingestion of TB bacteria into the gastrointestinal
tract. The tubercle bacilli are absorbed into the intestinal
submucosal layer and then carried to the draining lymph
nodes of the jejunum, ileum and ascending colon. The
lymphatic drainage pattern supports our observation that
the affected areas included the periportal, peripancreatic,
upper periaortic, and mesenteric regions . Because the
tubercle bacilli are hardly absorbed from the left side of
the colon, the lower periaortic nodes are rarely involved
in cases of nonhematogenous disseminated T,

The diagnosis of abdominal hematogenous dis-
seminated TL can be made clinically when a patient has
active pulmonary miliary TB". The signs and symptoms
of abdominal nonhematogenous disseminated TL in pa-
tients include epigastric pain, fever, weight loss, fatigue,
and abdominal mass. Other indicative symptoms include
the presence of TB at other sites, positive skin TB tests,
and night sweats, although these are uncommon in pa-
tients with nonhematogenous disseminated TL™. In our
review, only two patients had a positive skin TB test and
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one patient had night sweats. Obstructive jaundice is a
rare complication and may also be caused by periportal
lymphadenopathy™, portal vein thrombosis, or portal
hypertension“”. Although the clinical presentation of
abdominal nonhematogenous disseminated TL has been
well characterized, clinical diagnosis is limited because the
signs and symptoms are nonspecific.

The CT scan is a useful tool in detecting lesions and
making presumptive diagnoses in the abdomen. Lymph-
adenopathy is the most common manifestation of ab-
dominal TB found on the CT"*"”. Plain CT findings are
nonspecific in patients with abdominal nonhematogenous
disseminated TL. The enlarged lymph nodes display low
or soft tissue attenuation values and cannot be used to
differentiate TL from neoplasmll4’15J. On the other hand,
contrast-enhanced CT scans can detect the peripheral or
rim-like enhancement with a low-attenuation center that
was seen in all of our patients. This radiographic feature
corresponds histologically to the peripheral inflammatory
reaction and neovascularity around central liquefaction or
caseous necrosis. Homogeneous enhancement on the CT
scan' may reflect an earlier pathologic stage of the dis-
ease (L.e., the non caseating epithelioid and giant cell gran-
ulomas that precede necrosis) in which the size of the
enlarged lymph nodes is often less than 1 cm in diameter.
Non-enhancement on the CT scan is presumably due
to the diminished inflammatory reaction associated with
AIDS or with other immunocompromising diseases in
patients. The individuals in this study were selected based
upon the following criteria: (1) enlarged lymph nodes
greater than 1 cm in diameter and (2) negative HIV infec-
tion status and a non-immunocompromised state. These
parameters excluded the possibility of the confounding
variables discussed above.

Other imaging modalities used for the detection of
abdominal nonhematogenous disseminated TL have been
described in other studies. Sonography shows TL as a
h}poechoicl16J and homogeneous mass. These features are
nonspecific and cannot be used to differentiate TL from
a neoplasmm. Limited literature addresses the application
of magnetic resonance imaging (MRI) in the diagnosis
of abdominal TL. Kim e a/"" described MRI findings
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of abdominal TL in a series of 11 patients who were all
diagnosed correctly as having TL. The lesions may show
a variety of signal intensities depending on the stage of
evolution and are frequently hypointense on the T1-
weighted images and hyperintense on the T2-weighted
images. The enhancement pattern is similar to that of the
CT scans, which show predominant peripheral rim-like
enhancement!®"”. Furthermore, the MRI seems to be
useful in differentiating the enlarged lymph nodes around
the pancreas from a cystic neoplasm. Limited evidence
suggests that the MRI scan has a valuable role in the diag-
nosis of abdominal TL. However, MRI scanners are not
always available in developing countries. "E-fluorodeox-
yglucose positron emission tomography (FDG-PET) CT
imaging is increasingly used as a tool for detecting malig-
nancies. The accumulation of FDG in tuberculous lymph
nodes prevents its use as a diagnostic tool for TL™",
Intra-abdominal lymphoma can be confused with
abdominal nonhematogenous disseminated TL both
clinically and on CT scans. Lymphoma often involves the
abdominal lymph nodes in the entire periaortic region,
including above and below the third lumbar areas'™*".
The enlarged lymph nodes in lymphoma can grow to be
as large as 4.0 cm in diameter and appear homogeneous
on CT scans in most patientsl(”ﬂ’zzj. Yu et al”"' considered
embedded vessels to be a unique finding of lymphoma.
Nonhematogenous disseminated TL involves the mes-
entery lymph nodes, the lesser omentum, and the upper
petiaortic regions in most cases and is rarely found in the
lower periaortic region. In general, the size of the lymph
nodes is less than 4 c¢m in diameter. The CT scan shows
the peripheral enhancement in TL. On rare occasions, the
peripheral enhancement may, however, be seen in untreat-
ed lymphoma and lymphoma following radiotherapy. Two
of our cases even had embedded vessels that could be
seen on a CT scan, and our initial misinterpretation led to
a diagnosis of neoplasm. Therefore, the distribution chat-
acteristics of the anatomic regions, morphological pat-
terns including size, and enhancement features on the CT
scans are all helpful in distinguishing TL from lymphoma,
although the results may not be conclusive in some cases.
Another important goal in the development of CT
imaging as a screening tool for abdominal nonhematoge-
nous disseminated TL is to differentiate this disease from
metastatic lymphadenopathy. Most of the metastases are
easily diagnosed because of the presence of a primary
tumor, and they generally show homogeneous enhance-
ment on the contrast-enhanced CT scans. Some malig-
nant adenopathies, especially testicular tumors, can result
in abdominal metastatic lymphadenopathy with peripheral
rim enhancement'”. Diagnosis aims to locate the primary
tumors first. The anatomic distribution charactetistics can
sometimes provide clues to the differential diagnosis. For
testicular tumors, the metastases may be located in the re-
nal perihilar, paralumbar, and aortic bifurcation regions“z].
Moreover, other infectious diseases, such as Whipple’s
disease, can also appear on contrast-enhanced CT' scans
and may look similar to TL. Although these discases are
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rare, they should be considered in the differential diagno-
sis.

Three patients received an initial diagnosis of pan-
creatic tumor following sonography and CT scans. The
retrospective review of the CT scans found the clear
boundary of lymphadenopathy presented on contrast-en-
hanced images and could be easily distinguished from the
pancreas. This misdiagnosis was likely the result of unfa-
miliarity with identifying the features of non-malignant
lymphadenopathies using CT imaging.

CT or ultrasound-guided needle aspiration cytology
has been used to confirm djagnosesm’m. These methods
are quicker and less invasive than surgery; moreover, these
methods can offer high diagnostic accuracy. In a study by
Suti ef a)zsj, ultrasound-guided needle aspiration cytology
yielded a positive diagnosis in 78.6% of 14 cases of ab-
dominal TL and a false negative result in only one patient.
However, this technique is heavily operator dependent,
particulatly when not enough tissues are harvested and
when the nodes are situated in close proximity to major
blood vessels or important viscera, posing a risk to the
patient. In cases where this technique is inconvenient or
its result is ambiguous, diagnostic laparoscopy could be
scheduled to collect sufficient tissues for histological and
microbiological examinations, except in those patients
with significant risk of perforationlzs’m.

In conclusion, the characteristics of anatomic distti-
bution, morphological pattern, and enhancement features
on contrast-enhanced CT scans will help to differentiate
between abdominal nonhematogenous disseminated TL
and lymph node neoplasms. Ultrasound-guided needle
aspiration cytology performed by an experienced operator
should be the first method of diagnosis, although diag-
nostic laparoscopy is a more reliable method for selected
patients.

ACKNOWLEDGMENTS
The authors thank Jian-Sheng Wang for assisting with the

manusctipt.

COMMENTS

Background

Tuberculous lymphadenopathy (TL) is the most common manifestation of ab-
dominal tuberculosis. The diagnosis of abdominal hematogenous disseminated
TL can be made clinically in patients with active pulmonary miliary tuberculosis.
Patients with abdominal nonhematogenous disseminated TL typically present
with an isolated mass or a mass adhering to the surrounding organs, and these
masses may easily be confused with neoplasm. With the widespread use of
computed tomography (CT), physicians should be familiar with the features of
CT images for these patients and be able to make differential diagnoses based
upon such findings.

Research frontiers

CT is a useful method in the diagnosis and differential diagnosis of abdominal
lesions. This study reports on CT findings from 12 patients with abdominal non-
hematogenous disseminated TL.

Innovations and breakthroughs

Abdominal nonhematogenous disseminated TL still presents a diagnostic di-
lemma. The authors reviewed 12 patients with this condition and also reviewed
the related literature to develop a diagnostic algorithm.
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Applications

The recognition of relatively specific CT findings of abdominal nonhematog-
enous disseminated TL may help avoid misdiagnosis and unnecessary invasive
procedures, allowing for the prompt consideration of antituberculosis therapy.
Peer review

The authors describe typical CT features of abdominal nonhematogenous
disseminated tuberculous lymphadenopathy in 12 patients. The paper is well
organised and informative.
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