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Malignant lymphoma typically presents with homogeneous enhancement of enlarged lymph nodes 
without internal necrotic or cystic changes on multiphasic CT, which can be suspected without inva-
sive diagnostic methods. However, some subtypes of malignant lymphoma show atypical imaging 
features, which makes diagnosis challenging for radiologists. Moreover, there are several lymphoma-
mimicking diseases in current clinical practice, including leukemia, viral infections in immunocompro-
mised patients, and primary or metastatic cancer. The ability of diagnostic processes to distinguish 
malignant lymphoma from mimicking diseases is necessary to establish effective management strate-
gies for initial radiological examinations. Therefore, this study aimed to discuss the typical and atypi-
cal imaging features of malignant lymphoma as well as mimicking diseases and discuss important 
diagnostic clues that can help narrow down the differential diagnosis.

Index terms ‌�Lymphoma; Abdomen; Multidetector Computed Tomography

INTRODUCTION

Lymphoma is a blood cancer caused by the malignant clonal proliferation of lymphocytes 
from secondary lymphoid organs, including the lymph nodes, spleen, or mucosa-associated 
lymphoid tissue (1). The International Classification of Diseases from the World Health Orga-
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nization (2022) categorizes malignant lymphoma into Hodgkin’s lymphoma (HL) (10%) and 
non-HL (NHL) (90%) (2). Reed-Sternberg cells are abnormal lymphocytes that are a hallmark 
of HL (2-4). Lymphoma is clinically classified as high-grade (aggressive) or low-grade (indo-
lent) (2). Although radiological imaging cannot differentiate HL from NHL, CT is an essential 
imaging modality for evaluation, staging, and follow-up of the involvement of lymph node in 
lymphoma (3). When lymph nodes are affected, they commonly appear enlarged and show 
homogeneous enhancement in imaging studies. However, lymphoma can also involve other 
parts of the body, known as extranodal lymphoma (4). Since extranodal lymphoma can arise 
in any organ of the body, it can be misdiagnosed as another disease, which delays diagnosis 
and adversely affects treatment outcomes (4, 5). A review of various lymphoma imaging fea-
tures can improve radiological interpretation. Therefore, this study aimed to discuss the typi-
cal and atypical imaging features of lymphoma and mimicking diseases and discuss impor-
tant diagnostic clues that can help narrow down the differential diagnosis.

ROLE OF RADIOLOGIC IMAGING

Contrast-enhanced CT and 18-fluorodeoxyglucose (18-FDG) PET/CT are the reference stan-
dards for staging and response assessment for lymphoma based on the Lugano classification, 
which is a modification of the Ann Arbor classification for the anatomic description of dis-
ease extent. 18-FDG PET/CT is strongly recommended for staging most lymphomas with high 
FDG avidity, and CT scan is used for other lymphomas, including small lymphocytic lympho-
ma/chronic lymphocytic leukemia, marginal zone lymphoma, lymphoplasmacytic lympho-
ma, and cutaneous T-cell lymphoma (CTCL) (6). MRI is preferred for detecting focal bone le-
sions, primary central nervous system lymphoma, and leptomeningeal infiltration (4, 6). 
Additionally, 18-FDG PET/CT-based radiomics is an emerging tool for disease characteriza-
tion and guiding optimal personalized treatment with a standardized uptake value estima-
tion of tumors (7).

Fig. 1. Multiple enlarged lymph nodes in a 78-year-old female patient with lymphoma presenting with left 
flank pain.
A, B. Axial (A) and coronal (B) CT images of the portal venous phase show multiple homogeneously en-
hanced enlarged lymph nodes (arrows) in the mesenteric, aortocaval, and para-aortic regions. In addition, 
the mesenteric and para-aortic nodal masses encase the mesenteric vessels without luminal narrowing 
(sandwich sign, arrows). These findings suggest the involvement of lymphoproliferative diseases. The pa-
tient was diagnosed with follicular lymphoma based on a laparoscopic mesenteric lymph node biopsy. 
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Regardless of the lymphoma site, the typical imaging features are as follows: hypovascular-
ity of the masses and diffuse infiltrative form, lack of vessel steno-occlusion despite the large 
size of the lesions, and multifocal lesions associated with multiple enlarged lymph nodes.

IMAGING FEATURES OF THE NODAL LYMPHOMA

Nodal lymphoma is the most common form of lymphoma and is a typical form of HL and 
low-grade NHL (3). 

Fig. 2. Lymphoma involving whole-body lymph nodes in a 79-year-old female patient with general weak-
ness and anorexia for 2 months. 
A-G. Axial (A) and coronal (B, C) CT images in the portal venous phase show multiple round and ovoid en-
larged lymph nodes in the axillary, aortocaval, para-aortic, common hepatic artery, portocaval, common ili-
ac, internal and external iliac areas, and both inguinal areas. Axial (D, E) post-contrast chest CT images show 
an enlargement of multiple right internal mammary, axillary, mediastinal, and hilar lymph nodes. Addition-
ally, axial (F, G) post-contrast CT of the head and neck show multiple enlarged lymph nodes with cystic or 
necrotic changes in the submental, submandibular, and neck areas. Percutaneous ultrasound-guided biop-
sy was performed for a palpable neck mass (not shown) and diffuse large B-cell lymphoma was diagnosed 
by pathological confirmation.
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LYMPHOMA WITH TYPICAL HOMOGENEOUS ENLARGED LYMPH NODE
Lymphoma typically presents with homogeneous, mild-to-moderate enhancement of mul-

tiple enlarged lymph nodes (Fig. 1) (8, 9). Although the normal upper limit of the size of the 

Fig. 3. Necrotic lymph nodes with lymphoma in a 65-year-old female patient with recent abdominal pain.
A-D. Axial (A, B, C) and coronal (D) CT images in the portal venous phase show a 15 cm extent of conglomer-
ated necrotic enlarged lymph nodes with encasement of the superior mesenteric artery and superior mes-
enteric vein, without occlusion showing “sandwich sign” (arrows) and contact duodenum from the third to 
fourth portion and proximal jejunum. Malignant lymphoma is rarely associated with necrotic or cystic-
changed lymphadenopathy. The patient underwent an endoscopic biopsy of the third portion of the duo-
denum and was diagnosed with high-grade B-cell lymphoma.

Fig. 4. Necrotic lymph nodes with lymphoma in a 36-year-old female patient with recent abdominal pain.
A-C. Axial (A, B) and coronal (C) CT images in the portal venous phase show multiple enlarged lymph nodes in the retrocrural, aortocaval, 
and para-aortic areas. Although some lymph nodes contain internal necrotic changes (arrows), the general feature of homogeneous en-
hancing lymph nodes without a venous occlusive effect, despite a large tumor volume, suggests that lymphoma is more likely than other 
metastatic lymph nodes or tuberculous lymphadenitis. Surgical left iliac lymph node biopsy was performed, and high-grade B-cell lym-
phoma was confirmed by pathological examination.
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lymph node varies by location (10-12), a lymph node measuring > 1.5 cm in the longest nodal 
diameter is considered pathological (3). Additionally, mesenteric lymph nodes typically en-
case the mesenteric vessels without luminal narrowing, resembling sandwich filling due to 
the lack of a desmoplastic reaction. It is a specific sign of mesenteric lymphoma referred to 
as a “sandwich sign” (13, 14).

LYMPHOMA WITH ATYPICAL HETEROGENEOUS ENLARGED LYMPH NODE 
The nodular sclerosis and mixed-cellularity subtypes of HL commonly present with necro-

sis, which frequently has a desmoplastic reaction (9, 15). Infrequently, large untreated lymph 
nodes in NHL also demonstrate intranodular cystic or necrotic changes (8), which can develop 
in patients with lymphoma who have human immunodeficiency virus (HIV) infection. Radi-
ologists can interpret lymphoma involvement when CT images show multiple necrotic en-
larged mesenteric lymph nodes with sandwich sign-preserving mesenteric vessels (Figs. 2-4). 
Extensive necrotic changes in the lymphomatous nodes in HL and NHL can appear, indicat-

Fig. 5. Gastroduodenal B-cell lymphoma in a 65-year-old female with a history of recent abdominal pain. 
A, B. Axial (A) and coronal (B) CT images in the portal venous phase show segmental circumferential wall 
thickening of the stomach antrum and duodenum, causing gastric outlet obstruction, which was initially 
suggestive of gastric cancer. However, B-cell lymphoma was confirmed by endoscopic biopsy during esoph-
agogastroduodenoscopy. The patient complained of aggravated abdominal pain and jaundice 2 weeks af-
ter admission and showed high bilirubin levels (total bilirubin 7.09 mg/dL, direct bilirubin 5.56 mg/dL) in the 
blood test.
C, D. On follow-up axial (C) and sagittal (D) portal phase CT images, prominent enhancement of the mucosa 
and focal wall thinning of the gastric antrum is noted, which suggests impending bowel perforation of the 
gastric lymphoma with tumor bleeding (arrows). An emergency subtotal gastrectomy was performed, and 
high-grade B-cell lymphoma was confirmed. However, no enlarged lymph nodes were observed on the CT 
images.
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ing a poor survival rate (16-18).

IMAGING FEATURES OF EXTRANODAL LYMPHOMA 
IN THE ABDOMEN

NHL may present as extranodal lymphoma of any organ (3), whereas extranodal involve-
ment in HL is rare (19). 

LYMPHOMA INVOLVING THE GASTROINTESTINAL TRACT
 Gastrointestinal (GI) tract lymphoma is the most common type of extranodal NHL lym-

phoma. However, the imaging features of CT are variable (4). 
The most common site of GI NHL (gNHL) is the stomach, followed by the small bowel and 

colon, and rarely the esophagus (20). Prolonged Helicobacter pylori infection is the most 
common risk factor for gastric involvement in gNHL, which is considered secondary to 

Fig. 6. Gastroduodenal B-cell lymphoma in a 56-year-old female with a history of recent epigastric pain and 
vomiting. 
A, B. Axial (A) and coronal (B) CT images in the portal venous phase show segmental circumferential wall 
thickening of the stomach antrum and duodenum, causing gastric outlet obstruction, which was initially 
suggestive of gastric cancer. 
C, D. On axial (C) and coronal (D) CT images in the portal venous phase, several prominent lymph nodes are 
observed (< 1 cm) in the left gastric artery and peripyloric areas (arrows), suggestive of metastatic lymph 
nodes. However, B-cell lymphoma was confirmed by endoscopic biopsy during esophagogastroduodenos-
copy. 
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chronic inflammation of the stomach. CT findings include polypoid mass, homogeneous 
bulky bowel wall or fold thickening, ulcers, pseudoaneurysmal dilatation, and rarely a ste-
nosing mass (21, 22). Aggressive manifestations of gNHL, including GI bleeding, bowel ob-
struction, and perforation, are uncommon. The absence of intestinal obstruction was due to 

Fig. 7. Cecal and appendiceal lymphoma in a 67-year-old male patient with mimicking perforated appendi-
citis. 
A, B. On contrast CT images, homogeneous enhancing wall thickening in the appendix is seen with periap-
pendiceal infiltration and rim (arrows). The patient underwent emergency surgery for suspected perforated 
appendicitis with abscess formation. However, cecal and appendiceal diffuse large B-cell lymphoma was 
confirmed after partial cecectomy. 

Fig. 8. Subcutaneous T-cell lymphoma in a 25-year-old female patient with suspicion of SLE. 
A, B. Axial portal phase CT images reveal multifocal, ill-defined, subtle lesions in the subcutaneous fat layer 
(arrows). The patient was initially suspected of having SLE because of a facial rash on the left cheek and 
multiple alopecia on the scalp, and the left cheek lesion was confirmed as panniculitis by punch biopsy. 
The patient had received SLE treatment for 8 years in the dermatology department, although she did not 
meet the immunological criteria for SLE. The patient’s CT image reveals leukopenia and splenomegaly (not 
shown). Suspecting a hematologic disorder, the patient underwent bone marrow biopsy and was diag-
nosed with subcutaneous T-cell lymphoma. After chemotherapy, the facial and subcutaneous fat lesions 
disappeared.
SLE = systemic lupus erythematosus
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the absence of a desmoplastic reaction in the lymphoma. Additionally, lymphoma invades 
the muscularis propria and disrupts the autonomic plexus resulting in aneurysmal bowel 
dilatation (3, 22-24). These findings can aid in the differential diagnosis of lymphoma from 
adenocarcinoma. However, GI lymphoma rarely presents with gastric outlet obstruction syn-
drome (Figs. 5, 6), and stenosing masses are a rare manifestation of GI lymphoma (21, 23, 25). 
Although CT images show bowel stenosis with upstream dilatation, radiologists may suspect 
lymphoma involvement with multiple enlarged perilesional lymph nodes (> 1.5 cm) without 
necrosis (3). Gastric cancer is characterized by enlarged necrotic lymph nodes. Additionally, 
GI stromal tumors do not usually exhibit lymph node metastasis (26).

Primary appendiceal lymphoma is rare and presents as a homogeneously enlarged appen-

Fig. 9. Cutaneous T-cell lymphoma in a 35-year-old female with fever and underlying atopic dermatitis.
A-D. Axial (A) and coronal (B) CT images in the portal venous phase show multiple homogeneously en-
larged lymph nodes in both the inguinal and iliac areas. Multiple skin nodules are also present on the axial 
(C) and coronal (D) portal venous phase CT images (arrows). These findings suggested lymphoma involve-
ment, with suspected combined cutaneous lymphoma. A skin punch biopsy was performed and the skin 
lesions were cofirmed to be mycosis fungoides, indicating skin involvement in T-cell lymphoma. Percutane-
ous ultrasound-guided biopsy of the lymph nodes was also performed, and the patient was diagnosed 
with malignant T-cell lymphoma based on pathological confirmation. The patient was initially diagnosed 
with atopic dermatitis with systemic erythematous papules and lichen planus at a local clinic 3 years ago 
and was transferred to the department of dermatology at a tertiary hospital for the management of refrac-
tory atopic dermatitis. Skin punch biopsy was performed at that time. The initial pathology results showed 
acanthosis and superficial dermal perivascular lymphocytic and histiocytic infiltration, suggesting atopic 
eczema. After reviewing the initial pathology, it was found to be consistent with mycosis fungoides and 
underlying atopic dermatitis. 
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dix in CT images of adjacent enlarged lymph nodes. Cecal lymphomas extending to the ap-
pendiceal base were more commonly observed on CT images (Fig. 7). Patients with lympho-
ma involving the appendix experience acute abdominal pain resembling the clinical 
manifestation of acute appendicitis (12, 22).

LYMPHOMA INVOLVING THE SKIN 
Primary cutaneous involvement of lymphoma is rare (4) and is characterized by cutaneous 

B-cell lymphoma, subcutaneous panniculitis-like T-cell lymphoma (SPTCL) (Fig. 8), and 
CTCL. Mycosis fungoides is the most common type of CTCL (Fig. 9). Clinical presentation var-
ies with the slow progression of the disease from the patch and infiltrative plaque to the tu-
mor stage, including splenomegaly and lymph node involvement. Although skin lymphoma is 
difficult to diagnose early because of nonspecific skin thickening or a focal cutaneous nodule 
or mass, radiologists suspect SPTCL presenting with multiple ill-defined infiltrative lesions in 
the subcutaneous fat layer with splenomegaly, and CTCL with multiple cutaneous nodules 
with splenomegaly. The lymph nodes and other extranodal organs are involved in the later 

Fig. 10. Retroperitoneal lymphoma with renal and liver involvement in a 90-year-old male with general 
weakness.
A-D. Axial pre- (A), arterial- (B), portal- (C), and coronal portal- (D) phase images of multiphasic CT present a 
14 cm sized, homogeneously enhancing mass with lobulating contour in the right anterior pararenal and 
perirenal space with infiltration of the right kidney, inferior vena cava (white arrow), and right hemiliver 
(black arrow). The emergency department initially suspected right renal cell carcinoma because the epicen-
ter of the lesion was the right kidney. However, the mass showed homogeneous enhancement and infiltra-
tion of adjacent organs and vessel structures, highly suggestive of infiltrating lymphomas rather than renal 
cell carcinoma. The mass was diagnosed as B-cell lymphoma using percutaneous transhepatic ultrasound-
guided biopsy.
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stages of the disease (27). It is easily misdiagnosed as a common skin disease, such as pannic-
ulitis from lupus, rather than SPTCL, atopic dermatitis, or psoriasis at the early stage of myco-
sis fungoides, and the diagnosis is frequently delayed by a median duration of 3 years (28). 

LYMPHOMA INVOLVING THE KIDNEY
The prevalent features of renal lymphoma are patent renal arteries and veins despite tumor 

growth. Renal lymphomas exhibit several distinct patterns. First, diffuse infiltration of the kid-
ney shows an enlarged kidney with hypodense parenchyma in the early post-contrast phase on 
CT images (Fig. 10). The atypical growth pattern of renal cell carcinoma (RCC), severe pyelone-
phritis, and autoimmune or traumatic processes of the kidney mimic the infiltration pattern of 
renal lymphoma (29). Second, solitary, focal, or multiple intraparenchymal renal hyperdense 
or hypoattenuating masses can be observed on CT images. The differential diagnosis of nodu-
lar involvement includes RCCs, metastatic disease, pyelonephritis, renal abscess, and IgG4-re-
lated renal disease. Third, contiguous retroperitoneal lymphoma kidney involvement indicates 
invasion along the renal capsule or sinus (Figs. 11, 12). Retroperitoneal malignancies, including 

Fig. 11. Surgically proven renal lymphoma in a 43-year-old male patient presenting with acute left flank 
pain.
A-D. Axial (A) and coronal (B-D) portal venous phase CT images show diffuse, ill-defined, and homogeneous 
masses encasing the left renal artery without occlusion and covering the left renal hilum, left ureter, para-
aortic, aortocaval, and both iliac areas, suggesting lymphoma involvement. Left hydronephroureterosis is 
observed, suggesting obstructive uropathy due to lymphoma that is a cause of acute left flank pain. Elective 
retroperitoneal mass excision was performed for retroperitoneal mass after CT examination, and the pa-
tient was diagnosed with low-grade B-cell lymphoma by pathological confirmation.
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sarcoma and metastases, or benign conditions such as perinephric hematoma, retroperitoneal 
fibrosis, or amyloidosis, can be considered differential (3, 30, 31). The presence of homoge-
neously enlarged retroperitoneal lymph nodes and splenic disease can help diagnose renal 
lymphoma (31). The prognosis of lymphoma with renal involvement is poor, and renal dys-
function caused by direct tumor involvement is a poor prognostic factor (32).

LYMPHOMA INVOLVING THE LIVER
Hepatic lymphomas present with primary or secondary liver involvement. Primary hepatic 

HL is extremely rare and two types are predominantly present in NHL (12, 33). Primary he-
patic lymphomas are rare, accounting for < 1% of extranodal lymphomas (3). There are vari-
ous patterns of hepatic involvement in lymphoma, the most common being diffuse infiltra-
tion or multiple hypodense lesions. Other features include large solitary heterogeneous or 
hypodense masses and miliary patterns (< 1 cm in diameter) in patients with hepatic lym-
phoma (3, 12, 33). Primary hepatic lymphoma occurs as a solitary mass, whereas multiple 
nodular primary lymphomas in the liver can occur with a poor prognosis (Fig. 13) (30). Multi-
focal hepatic lymphomas can mimic metastasis, fungal infections, and granulomatous dis-

Fig. 12. Diffuse soft tissue infiltrating lymphoma in a 75-year-old male with dyspnea caused by large pleural 
effusion.
A-E. Axial (A-C) and coronal (D, E) CT images in the portal venous phase show diffuse soft tissue infiltration 
along both kidneys, renal pelvis, ureters, and around mesenteric vessels without obliteration and urinary 
bladder and peritoneal thickening (white arrows) in the perinephric, periureteric, mesenteric, perivesical, 
and mesorectal areas, suggesting lymphoma. However, the patient was admitted to the respiratory depart-
ment because a large right pleural effusion is noted (yellow arrows) and the other lesions were missed in the 
emergency department. After noticing lymphoma involvement in the formal radiologic report, the patient 
was transferred to the hematology department. A bone marrow biopsy confirmed non-Hodgkin lymphoma 
(Waldenstrom’s macroglobulinemia).
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eases (33). Similarly, secondary hepatic lymphoma can present as a solitary hypodense mass, 
whereas the typical imaging findings of secondary hepatic lymphoma are diffuse (Fig. 14) 
(30). Differentiating solitary forms of hepatic lymphoma from primary hepatic malignancies 
and inflammatory pseudotumors can be challenging. The presence of splenomegaly and infra-
and/or supradiaphragmatic lymphadenopathy may favor secondary hepatic lymphoma (33).

LYMPHOMA INVOLVEMENT OF THE ADRENAL GLAND
Primary adrenal gland lymphoma is a rare extranodal lymphoma, accounting for 4% of 

Fig. 13. Primary hepatic lymphoma in a 53-year-old female patient with elevated liver enzyme on the blood test and a history of ovarian 
cancer. 
A, B. Axial (A) and coronal (B) CT images in the portal venous phase show numerous tiny to small hypoattenuating lesions in both the 
hemilivers combined with blunting of the liver edge. These findings initially suggested the presence of regenerative or dysplastic nodules 
in the underlying chronic liver disease or multiple hepatic metastases. 
C-G. Gadoxetic acid-enhanced MR images show multiple ill-defined rim-enhancing lesions in both the hemilivers on arterial phase sub-
traction image (C), without washout on the portal (D) and transitional phases (E), diffusion restriction on the diffusion-weighted (F), and 
apparent diffusion coefficient map images (G), suggestive of liver malignancy. Percutaneous ultrasound-guided needle biopsy was per-
formed and peripheral T-cell lymphoma was confirmed.
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Fig. 14. Discrete hepatic nodular lymphoma in a 36-year-old male patient with epigastric pain.
A-D. On axial (A, B) and coronal (C, D) portal phase CT images, a 4.4 cm ill-defined homogeneous subtle 
low-density lesion (white arrows) is seen in the left lateral segment of the liver. The mass has invaded the 
left portal vein (black arrow). Multiple enlarged lymph nodes were observed in the left gastric, portocaval, 
para-aortic, and both common iliac areas (not shown), suggesting multiple lymph node and hepatic lym-
phoma involvement. After percutaneous ultrasound-guided needle biopsy, the mass was confirmed to be 
follicular lymphoma.

Fig. 15. Adrenal lymphoma in a 78-year-old female patient with anorexia.
A, B. On axial (A) and coronal (B) portal phase CT images, bilateral lobulated contour homogeneous masses 
are present in both the adrenal glands (11 cm and 8.5 cm in each), suggestive of adrenal lymphoma involve-
ment. However, the mass was initially suggested as adrenal ganlioneuroma in the local clinic, and the pa-
tient was admitted to the endocrinology department in our hospital. Before formal radiologic report in our 
hospital, the patient underwent various screening tests for adrenal endocrine diseases, including serum 
and urine cortisol and serum adrenocorticotropic hormone, to assess adrenal insufficiency. After the report, 
the endocrinological test was discontinued, a percutaneous ultrasound-guided biopsy was performed, and 
the patient was diagnosed with high-grade B-cell lymphoma. Usually ganglioneuromas show well-circum-
scribed encapsulated margins and punctate or discrete calcifications, which is inconsistent with the find-
ings in our case.
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NHL cases (12, 30). Across all age groups, adrenal lymphoma is more common in patients 
with NHL than in those with HL. The main imaging feature is diffuse adrenal gland enlarge-
ment, which appears as a solid mass with a round, well-circumscribed homogeneous en-
hancement (12, 30). Approximately 50% of primary adrenal lymphomas occur bilaterally. In-
volvement of the adrenal gland in lymphoma can cause adrenal insufficiency. Therefore, the 
radiological interpretation of adrenal lymphomas is imperative for early treatment. If a radi-
ologist interprets adrenal adenoma or other functional diseases from a lymphoma case, the 
patient may be admitted to the endocrinology department and undergo all endocrinology 
tests, and then finally get transferred to the hematology department (Fig. 15).

LYMPHOMA INVOLVING THE UTERUS
 Uterine lymphomas are uncommon and account for approximately 2% of all extranodal 

and primary genital lymphomas in the female population (30, 34). The most frequent site of 
involvement is the uterine cervix. Imaging features of primary uterine lymphoma show dif-
fuse uterine enlargement with homogeneous enhancement, despite the postmenopausal 
state (Fig. 16). Owing to its rarity, mimicking symptoms, and macroscopic findings similar to 
those of cervical carcinoma, only histopathological and immunohistochemical studies can 

Fig. 16. Uterine lymphoma in a 78-year-old female patient with severe right leg edema.
A-C. Axial (A, B) and sagittal (C) CT images in the portal venous phase show mass-like lesions mainly in the anterior portion of the uterine 
cervix with lobulated contour and homogeneous enhancement. The lesion has also invaded the posterior wall and neck of the urinary 
bladder, urethra, bilateral distal ureter with bilateral hydronephrosis, and the anterior wall of the rectum. 
D-G. Axial (D, E) and coronal (F, G) CT images in the portal venous phase show multiple homogeneously enlarged lymph nodes in the in-
guinal, iliac, aortocaval, and para-aortic areas. The right external iliac lymph node in the external iliac vein (white arrow) caused deep vein 
thrombosis of the right common femoral vein (black arrow). The patient was initially admitted to the department of vascular surgery for 
the management of right leg edema and transferred to the department of gynecology with suspected stage IV cervical cancer. The patient 
was menopausal and denied any gynecological symptoms, including vaginal discharge or abnormal uterine bleeding. The mass was con-
firmed to be high-grade B-cell lymphoma by performing punch biopsy of the uterus. Diagnosis before pathological confirmation is chal-
lenging because of the rarity of primary uterine lymphoma and the similarity in clinical symptoms of cervical carcinoma.
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provide an accurate diagnosis (30, 34).

LYMPHOMA INVOLVING THE RETROPERITONEUM
Malignant lymphoma, a diffuse infiltrative form of the retroperitoneum, is a differential 

diagnosis of benign retroperitoneal fibrosis (3, 35). CT can provide a noninvasive routine 
evaluation of retroperitoneal lymphoma, although biopsy is considered the gold standard for 
accurate diagnosis (35). Malignant retroperitoneal lymphoma appears as a hypovascular in-
filtration or a bulky mass showing homogeneous attenuation surrounding the aorta and infe-
rior vena cava (IVC) (Fig. 17). Lymphoma can involve the lymph nodes, which causes lymph-
adenopathy. 

LYMPHOMA INVOLVING THE VESSEL
Intravascular large B-cell lymphoma (IVLBCL) is an uncommon type of extranodal diffuse 

Fig. 17. A surgically proven retroperitoneal lymphoma in a 75-year-old male patient with acute abdominal 
pain. 
A-D. Axial (A-C) and coronal (D) CT images in the portal venous phase show a large homogeneous retroperi-
toneal mass involving the pancreatic head and neck (white arrows), and the first and second portions of the 
duodenum (black arrows), encasing the portal vein without a malignant stricture and the gastroduodenal 
artery. Multiple variably sized round and oval enlarged lymph nodes without necrotic portions are also not-
ed in the left gastric, peripancreatic, para-aortic, and aortocaval areas, suggestive of typical lymphoma in-
volvement. Percutaneous ultrasound-guided biopsy of the abdominal mass confirmed diffuse large B-cell 
lymphoma.
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Fig. 18. Intravascular lymphoma in a 73-year-old male patient with epigastric pain.
A-E. Axial (A, B), coronal (C), and sagittal (D) CT images in the portal venous phase present a 9.4 cm sized, 
homogeneously enhancing mass (white arrows) centered within the IVC. The tumor was initially suspected 
to be angiosarcoma with an extraluminal extension because of its location (around the IVC). However, the 
mass was diagnosed as high-grade B-cell lymphoma using fluoroscopy-guided transvenous biopsy. After 
review, another lesion is observed in the aortocaval area (E) with vessel infiltration without luminal narrow-
ing (gray arrow), which is a typical feature of lymphoma.
IVC = inferior vena cava

A B

C D E

large B-cell lymphoma (36, 37). Three variants have been described based on clinical symp-
toms and outcomes (classical, cutaneous, and hemophagocytic syndrome-associated) (37, 38). 
In the classical variant, the symptoms are variable, including fever, pain, and specific symp-
toms depending on the organ involved. Intravascular lymphoma in the IVC appears as a ho-
mogeneous and minimally enhancing mass within the vessel (Fig. 18). In contrast, IVC leio-
myosarcoma shows heterogeneous enhancement (39). Angiosarcomas also demonstrate 
heterogeneous enhancement and less commonly involve the retroperitoneum, particularly 
the IVC (39). In the cutaneous variant, the lesions are limited to the skin. The hemophagocytic 
syndrome-associated variant is the most aggressive form, involving hemophagocytosis in the 
bone marrow, liver, and spleen and has an unfavorable prognosis (38). However, the diagnosis 
of IVLBCL may be challenging, and several cases have been diagnosed on postmortem (36).

ENLARGED LYMPH NODES OR MASS MIMICKING LYMPHOMA 

Various benign and malignant diseases can mimic lymphomas, including reactive lym-
phoid hyperplasia (Fig. 19), leukemia (Figs. 20, 21), HIV lymphadenitis (Fig. 22), desmoid tu-
mors (Fig. 23), metastatic lymph nodes (Fig. 24), and other benign tumors (Fig. 25). Less ex-
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perienced physicians may misinterpret the collapsed small bowel as having enlarged lymph 
nodes and lymphoma involvement (Fig. 26). When radiologists become aware of various dis-
eases that mimic lymphoma, they can easily differentiate lymphoma from other diseases. 
Understanding the imaging findings of lymphoma and mimicking diseases can help reduce 
unnecessary biopsies. Additionally, it enables quick and accurate treatment. Therefore, a 

Fig. 19. Suggested benign lymphadenopathy in an 18-year-old male patient with acute abdominal pain.
A, B. On axial (A) and coronal (B) portal phase CT images, multiple prominent lymph nodes (arrows) mea-
suring < 1 cm are observed in the ileocecal and mesenteric areas. Additionally, the patient had no previous 
medical history, and all laboratory results were within the normal range. These findings suggested benign 
lymphadenopathy and the patient was discharged after conservative treatment. No significant changes in 
lymphadenopathy were observed on serial 2 years follow-up CT scans.

Fig. 20. Necrotic lymph nodes with acute myeloid leukemia in a 63-year-old female patient with a left pal-
pable inguinal mass.
A, B. Axial (A) and coronal (B) portal phase CT images show enlarged lymph nodes with internal necrotic 
changes and perilymphatic infiltration in the left inguinal area. The findings were initially suggestive of 
lymphadenitis rather than pathological lymph nodes. However, 2%–3% of blasts with pancytopenia were 
detected on peripheral blood smear examination, suggestive of hematologic disorders. Bone marrow biop-
sy was performed, and the patient was diagnosed with acute myeloid leukemia. Lymphadenopathy associ-
ated with hematologic disorders can occur not only in lymphoma but also in leukemia.
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Fig. 21. Hepatic leukemia in a 49-year-old female patient with recent abdominal pain.
A, B. Axial (A) and coronal (B) CT images in the portal venous phase show several small, ill-defined, low-
density lesions in the right hepatic dome. Several other small, ill-defined lesions were identified in both the 
hemilivers (data not shown). 
C, D. Axial (C) and coronal (D) portal-phase CT images, multiple enlarged lymph nodes are present in the 
mesenteric, aortocaval, and para-aortic areas (arrows). Although the findings were initially suggestive of 
lymphoma with liver and lymph node involvement, acute myeloid leukemia was confirmed after bone mar-
row biopsy.

Fig. 22. HIV lymphadenopathy in a 33-year-old male patient with recent abdominal discomfort.
A-C. Axial (A, B) and coronal (C) CT images in the portal venous phase show multiple heterogeneously enhanced enlarged lymph nodes in 
the left gastric, common hepatic artery, retrocaval, paracaval, portocaval, para-aortic, and retropancreatic areas. Some lesions of the en-
larged lymph nodes also contain an internal low-density (arrows). The patient also showed lymphadenopathy in both areas of the neck 
(not shown). As the patient did not have lung manifestations of tuberculosis, sarcoidosis or lymphoproliferative disease was initially sus-
pected. The patient was diagnosed with HIV infection using polymerase chain reaction tests. In addition, an excisional biopsy confirmed 
lymphadenitis associated with HIV infection in the lymph nodes. 
HIV = human immunodeficiency virus
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careful review of several imaging findings of these diseases can provide valuable insights for 
improving the diagnostic accuracy of lymphomas and other diseases that mimic them. 

Enlargement of lymph nodes can occur because of infection, autoimmune diseases, and 
neoplasm. Careful history-taking, physical examination, and specific laboratory testing can 
help identify the possibility of infection or neoplasm. Specific B symptoms (fever, night sweat-
ing, and weight loss) without infection or a history of trauma are considered clues for lym-
phoma diagnosis. Generalized lymphadenopathy with firm and fixed lymph nodes > 2 cm in 
the short-axis diameter and homogeneous enhancement with splenomegaly generally sug-
gests lymphoma involvement (10, 11).

Reactive lymphoid hyperplasia is a common etiology of lymphadenopathy and presents with 

Fig. 23. Desmoid tumor in a 22-year-old male with recent periumbilical pain.
A-C. Axial (A, B) and coronal (C) CT images in the portal venous phase show a homogeneously enhancing mass with internal air bubbles 
and fluid collection in the right lower abdomen around the distal ileum. Additionally, multiple conglomerated, homogeneous, and en-
larged lymph nodes were noted in the mesentery and para-aortic, aortocaval, portocaval, and paracaval areas. Differential diagnosis of 
the mass initially suggested desmoid tumor or lymphoproliferative disease involvement, including lymphoma. The patient underwent a 
percutaneous ultrasound-guided biopsy and was diagnosed with desmoid-type fibromatosis.

Fig. 24. Gallbladder cancer in a 55-year-old female with recent left abdominal pain.
A, B. Axial (A) portal venous phase and coronal (B) arterial phase CT images show multiple heterogeneously 
enhanced enlarged lymph nodes along the hepatoduodenal ligament, portocaval, aortocaval, and para-
aortic areas. The lymph nodes in the hepatoduodenal ligament compress the inferior vena cava (arrow). 
Several enhancing nodular lesions are observed in the gallbladder body and neck. The findings were initial-
ly suggested retroperitoneal lymphoma involvement with compression of the common bile duct and cystic 
duct and combined gallbladder dilatation. However, the heterogeneity of lymph nodes with vascular com-
pression and nodular lesions involving the gallbladder wall favored the diagnosis of gallbladder cancer. The 
patient underwent cholecystectomy and was diagnosed with mixed adenocarcinoma and neuroendocrine 
carcinoma of the gallbladder.
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a short-axis diameter of < 1 cm (Fig. 19) (3, 40). If the findings are considered benign and self-
limiting, conservative management and subsequent follow-up evaluations are offered (40). 

Generalized lymphadenopathy involving two or more discrete anatomical regions can oc-
cur due to severe infections, autoimmune disorders, leukemia, lymphoma, or disseminated 
malignancy (3, 40, 41). The enhancement pattern of lymph nodes involved in leukemia and 
lymphoma is generally homogeneous (4, 41). However, lymph nodes associated with leuke-
mia occasionally show peripheral enhancement with a thick rim or heterogeneous enhance-
ment due to intranodal necrotic changes (Fig. 20) (41, 42). Leukemia mainly occurs in the 
bone marrow, whereas lymphoma affects the lymph nodes or extranodal organs (Fig. 21). Al-
though some distinguishable characteristics exist between lymphoma and leukemia, an ac-
curate diagnosis can only be made through histopathological examination (41). 

Lymphadenopathy is a common manifestation of the acute stages of HIV infection. Tuber-
culosis is the most common cause of HIV-associated lymphadenopathy, followed by reactive 

Fig. 25. Small bowel intussusception in a 78-year-old male with recent abdominal pain.
A-C. Axial (A, B) and coronal (C) CT images in the portal venous phase show soft tissue density in the proximal ileum (white arrows) asso-
ciated with small bowel intussusception and mesenteric fat (black arrows). The radiologist initially interpreted small bowel intussuscep-
tion caused by a small bowel mass, such as a lymphoma, as the leading point. However, after small bowel resection, the mass was diag-
nosed as an inflammatory fibroid polyp on surgical pathology. When reviewing the images again, the absence of lymph nodes around the 
intussusception was a key factor that helps to rule out the diagnosis of lymphoma.

Fig. 26. Collapsed small bowel without enlarged lymph nodes in a 41-year-old female presenting with vom-
iting.
A, B. Less experienced physicians often misinterpret a collapsed small bowel as an enlarged lymph node. 
On the axial (A) and coronal (B) portal venous phase CT images, the collapsed jejunum (arrows) can bemis-
interpreted as enlarged pathological lymph nodes by junior radiology residents.
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lymphadenitis. (Fig. 22) (43). Additionally, Kaposi’s sarcoma and lymphoma are the most fre-
quent malignant conditions in patients with HIV and can present with generalized lymph-
adenopathy (43, 44). 

Intra-abdominal desmoid tumors are a subtype of desmoid tumors that account for ap-
proximately 8% of desmoid tumors. Although histologically benign, desmoid tumors can 
grow invasively and recur after excision. The common imaging features of desmoid tumors 
are well- or ill-defined masses with inhomogeneous enhancement within the mesentery and 
retroperitoneum on contrast-enhanced CT (Fig. 24); however, accurate diagnosis of the dis-
ease is challenging, as it can mimic lymphoma or malignant tumors with lymph node metas-
tasis (45, 46).

Metastatic lymph nodes can be differentiated from lymphoma based on several factors, in-
cluding a medical history of malignancy, specific enhancement pattern, and primary tumor 
adjacent to the lymphadenopathy. Metastatic tumors initially affect nearby lymph nodes, 
whereas hematopoietic cancers initially involve larger lymph nodes (41). Additionally, malig-
nant lymphomas are aggressive and often involve extranodal sites at the time of initial diag-
nosis, but encase vessels without definite luminal narrowing (Fig. 24) (14, 41, 47).

An inflammatory myofibroblastic tumor (IMT) can also present similar to lymphoma and 
should be differentiated from lymphoma (48, 49). IMT is a rare mesenchymal spindle cell neo-
plasm that appears as a well-defined, homogeneous, or heterogeneously enhanced mass on CT. 
It commonly arises in the small intestine and is rarely associated with small bowel intussuscep-
tion (Fig. 25) (48, 49). Similarly, lymphoma can be a leading cause of small bowel intussuscep-
tion, making the differential diagnosis difficult (48, 50). However, the absence of enlarged perile-
sional lymph nodes is a key factor for differentiating lymphoma from other diseases.

CONCLUSION

The most common form of lymphoma is the lymph node form, which presents as homo-
geneously enhanced enlarged lymph nodes. However, various forms of nodal and extranodal 
lymphomas can occur in any part of the body. Therefore, it can be challenging to differenti-
ate it from other diseases and accurately diagnose it. This study reviewed various features of 
lymphomas and several mimicking diseases, including benign lymphadenopathy, leukemia, 
HIV lymphadenitis, desmoid tumors, metastatic lymph nodes, and other primary malignan-
cies. Because CT plays a major role in the accurate diagnosis of lymphoma, radiologists 
should be familiar with the typical and atypical features of lymphoma and other mimicking 
diseases to make a more precise diagnosis and provide early and accurate treatment inter-
ventions.
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복부 악성 림프종의 영상 소견 및 비슷한 소견을 
보일 수 있는 질병들

김종은 · 박소현* · 심영섭 · 윤성진

악성 림프종은 역동적 조영증강 컴퓨터단층촬영에서 전형적으로 커진 림프절 이 균일한 조

영증강을 보이며 내부에 괴사 및 낭성 병변을 보이지 않는 영상 소견을 보이며, 이를 통해 침

습적인 진단 검사 없이도 의심할 수 있다. 그러나 일부 림프종은 비전형적인 영상 소견을 보

여 영상의학과 의사가 진단하는데 어려움을 겪는다. 더욱이, 실제 임상 현장에서는 백혈병, 

면역저하자의 바이러스 감염, 원발암 및 전이암들이 림프종과 유사하게 보여 감별진단하는

데 어려움이 있다. 초기에 영상검사로 악성 림프종과 이러한 유사질환을 구별하는것은 적절

한 치료방침을 결정하는데 중요하다. 따라서, 본 임상 화보의 목표는 림프종의 전형적, 비전

형적 영상 소견과 림프종을 모방하는 병변들의 영상 소견을 보여주며, 감별 진단을 좁히는데 

도움이 되는 중요한 소견들을 논의하고자 한다.
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