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Intra-abdominal localized hyaline-vascular Castleman 
disease: imaging characteristics and management  
of a rare condition
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Castleman disease (CD) is a  rare lymphoproliferative disorder of 
unknown etiology and one of the uncommon causes of nonneoplas-
tic lymphadenopathy. Earlier synonyms of CD included angiofollicular 
lymph node hyperplasia, giant lymph node hyperplasia, lymphoid ham-
artoma, benign lymphoma and follicular lymphoreticuloma. This disease 
was first reported by Castleman et al. in 1954 [1] and later defined by 
Castleman et al. in 1956 in a series of 13 patients with unicentric hy-
aline vascular CD presenting with large thymoma-like masses in the 
anterior mediastinum [2]. The condition was later found to be occasion-
ally associated with hypochromic anemia, hypergammaglobulinemia 
and bone marrow plasmacytosis [3, 4]. By the late 1960s and the early 
1970s, the histological features of the different forms of the disease and 
the classification in current use had been established [5, 6]. The disease 
features three main histopathological presentations: hyaline vascular, 
plasma cell-rich, and mixed variants [6, 7]. The exact incidence of CD 
is unknown. Association of certain forms of the disease with the hu-
man immunodeficiency virus (HIV) and human herpes virus-8 (HHV-8) 
infections has been long recognized. In 1985, Lachant et al. reported on 
2 patients with the acquired immunodeficiency syndrome (AIDS) who 
developed multicentric CD followed by Kaposi sarcoma [8]. In 1995, Sou-
lier et al. reported frequent coincidence of HHV-8 in 31 patients with 
multicentric CD [9]. 

Castleman disease may develop at any age and involve any nodal or 
extranodal site without gender predilection [6, 10, 11]. The clinical mani-
festations are heterogeneous, ranging from asymptomatic lymphadenop-
athy to recurrent episodes of generalized lymphadenopathy with severe 
constitutional symptoms. Clinically, CD may present with unicentric (uni-
focal or localized) or multicentric (multifocal or generalized) disease [10]. 
The first case of multicentric CD was reported in 1978 [11], followed by 
recognition of the salient differences between hyaline vascular and plas-
ma cell variants and their association with unicentric and multicentric 
presentation [12, 13]. Clinical diagnosis is difficult and often confirmed 
only after histological evaluation of surgical specimens. Herein, we report 
4 cases of abdominal hyaline vascular CD, illustrating their clinical, radio-
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logic and pathologic features, and discuss them in 
the light of a review of the literature.

Case 1: A  19-year-old man was admitted be-
cause of right upper abdominal pain for 1 year.  
He had no history of constitutional symptoms 
and he denied any alcohol or drug abuse. He had 
a history of chronic microcytic hypochromic ane-
mia and was not a HIV patient. Abdominal exam-
ination, gastroscopy and colonoscopy revealed no 
abnormal findings. Magnetic resonance imaging 
(MRI) showed a sharply circumscribed, 4 cm solid 
mass between the transverse colon and proximal 
jejunum (Figure 1). Radiological differential diag-
nosis was mesenchymal neoplasm or vascular tu-
mor. An explorative laparotomy was indicated be-
cause of constant abdominal pain. At surgery, the 
tumor was found to be located near the mesen-
teric root, but well circumscribed without infiltrat-
ing adjacent organs. A surgical excision with clear 
margins was performed. Grossly, the tumor was 
round, well circumscribed and encapsulated. The 
cut surface was brown-purple and had a rubbery, 
granular appearance. Histopathological examina-
tion revealed hyperplastic lymphoid tissue char-
acterized by numerous evenly distributed small 

follicles, most of which contained atrophic hyalin-
ized germinal centers (Figures 2 A–B). Thin vessels 
traversed the mantle zone and entered radially 
the hyalinized germinal centers (Figures 2 C). The 
mantle zone showed an onion skin-like pattern. 
Extensive interstitial sclerosis was seen in the 
central part of the tumor in this case (Figure 2 D).  
Immunohistochemistry and molecular analysis 
for B- and T-cell receptor rearrangements showed 
polyclonal results. No HHV-8 positive cells were 
detected. These findings were consistent with the 
diagnosis of “hyaline vascular” CD. The patient is 
currently (2 years later) without recurrence.

Case 2: An otherwise healthy 22-year-old wom-
an was found to have a mass in the right upper 
quadrant of the abdomen detected incidental-
ly upon diagnostic workup for newly diagnosed 
acute hepatitis C. Physical examination revealed 
no pathological findings. Laboratory blood anal-
ysis including tumor markers (CA 19-9 and car-
cinoembryonic antigen) was normal, except for 
positive HCV RNA and positive antibodies to HCV. 
Serological testing for HIV was negative. Ultra-
sound examination (US) showed a hypoechoic sol-
id mass with a distinct vascular pattern on color 

Figure 1. Transverse section of the abdomen (T2 – HASTE (A), T1 – VIBE before contrast material injection (B), 
during arterial (C) and venous phase (D) demonstrating well-circumscribed, slightly inhomogeneous, moderately 
enhancing 3.5 × 2.5 × 5.5 cm mass (arrow) in the mesentery root)
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Doppler US. Contrast-enhanced abdominal com-
puted tomography (CT) confirmed a 5 cm, well-de-
fined, round, solid hypervascular mass under the 
caudate lobe of the liver with intense contrast 
enhancement. Magnetic resonance imaging con-
firmed the findings and excluded further hepatic 
lesions. Possible differential diagnoses on imaging 
were lymphoma, mesenchymal neoplasm or vas-
cular tumor. At laparotomy, the mass was located 
under the liver and was supplied by a branch of 
the gastroduodenal artery. The mass was removed 
with free margins. Currently the patient is free of 
disease 11 years after surgery. The histopatholog-
ical findings were identical to case one. 

Case 3: A  55-year-old woman with a  history 
of breast cancer and negative serological testing 
for HIV was diagnosed with an abdominal mass 
on US examination due to upper abdominal pain. 
A CT scan revealed a 6 × 3 × 3 cm, well-defined, 
round, solid hypervascular mass between the 
pancreas and the proximal jejunum, mimicking 
a  vascular tumor. Because of intestinal obstruc-
tion a  laparotomy was indicated; at laparotomy, 
the mass was located near the mesenteric root, 
infiltrating the first loop of the jejunum. Complete 
surgical excision of the mass with segmental re-

section of the jejunum was performed (Figure 3 A).  
The histopathological findings were consistent 
with “hyaline vascular” CD as detailed above. 
Currently, the patient is well and free of disease  
10 years after surgery.

Case 4: A 31-year-old man was found to have 
a mesenteric tumor of unknown origin in the right 
upper quadrant of the abdomen detected acciden-
tally during a preventive medical examination. He 
was in a good general status without any abdomi-
nal or systemic symptoms. Serological testing was 
negative for viral hepatitis and HIV. The findings 
of an ultrasound-guided fine needle biopsy were 
not conclusive. At surgery, the tumor was found to 
be located near the mesenteric root, encasing the 
superior mesenteric artery. Surgical excision was 
performed without clear margins because of the 
risk of small bowel under-perfusion (Figure 3 B).  
The histopathological findings were identical 
to the above cases. Three years later, during fol-
low-up care, CT showed a well-circumscribed, solid 
mesenteric mass 10 cm in size. Under suspicion of 
recurrent disease, an explorative laparotomy was 
performed and the tumor was surgically removed 
with a segmental resection of jejunum. Histopatho-
logical examination revealed mesenteric desmoid 

Figure 2. Histopathological features of hyaline-vascular localized Castleman disease. A – At low power, encapsu-
lated mass with numerous large lymphoid follicles showing prominent mantle zone but small atrophic germinal 
centers. B – Many follicles contained more than one germinal center. C – Onion skin mantle zone. In this field 
a hyperplastic germinal center is seen traversed by a hyalinized vessel. D – Case 2 showed prominent confluent 
sclerosis consistent with a heterogeneous appearance on imaging
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fibromatosis but no evidence of recurrent CD. Cur-
rently, the patient is well, without recurrence of CD 
or desmoid tumor (7 years after initial surgery).

Castleman disease most frequently affects the 
mediastinum (65%), neck (16%), abdomen (12%), 
and axilla (3%) [14, 15]. The mesentery, retroperi-
toneum and abdominal lymph nodes are the most 
commonly involved abdominal organs [6]. Affect-
ed extra-nodal sites include lungs, larynx, parotid 
gland, meninges and soft tissue [6, 16]. 

The etiology and pathophysiological basis of 
CD are still unclear [17]. Dysregulation or dyspla-
sia of follicular dendritic cells and inflammatory 
mediators (interleukin-6 – IL-6) have been incrim-
inated, mainly in the multicentric form of the dis-
ease [18]. Increased serum IL-6 level is positively 
correlated with active disease [19], and removal 
of the CD mass may result in an abrupt drop in 
IL-6 levels and resolution of symptoms [20]. Fur-
thermore, treatment with IL-6 antagonists relieves 
symptoms and signs of the disease [21]. Chronic 
low-grade inflammation and immunodeficiency 
including autoimmune diseases are considered to 
be possible causal factors of CD [22]. Furthermore, 
viral infections (HHV-8, EBV) [23, 24] and others 
have been reported in association with CD [16]. 
None of our patients had evidence of any chronic 
inflammatory or autoimmune disorder. 

The unicentric or localized type of CD involves 
a single lymph node or localized lymph node sta-
tion. It represents the most common form of the 
disease (> 90%) and is almost always asymp-
tomatic and of hyaline-vascular type. The size of 
lesions varies greatly (1–12 cm) [25]. In contrast, 
multicentric CD occurs in about 10% of patients 
[26] and is almost always symptomatic but with 
highly varying symptoms which may progress over 
several months or episodically over years [12]. 
A  large proportion of patients experience fever, 
night sweats, weakness, fatigue, anorexia, weight 
loss and other constitutional symptoms. Virtually 
all patients have multifocal lymphadenopathy, and 

more than half have features of hepatospleno-
megaly [25]. A range of laboratory abnormalities 
including anemia, thrombocytopenia, elevated 
erythrocyte sedimentation rate, abnormal liver 
function and polyclonal hyperglobulinemia are ob-
served in patients with multicentric CD [26]. Mul-
ticentric CD commonly results in a fatal outcome 
due to infectious complications, multi-organ fail-
ure and occasional development of malignancies 
[25, 27]. Neoplastic complications include Kaposi 
sarcoma and lymphoma (Hodgkin’s and non-Hod-
gkin) as well as plasma cell dyscrasias [9, 27]. 

The diagnosis of CD is based on clinical eval-
uation, which includes patient history, laborato-
ry studies and imaging. The utility of US, CT, MRI 
and positron emission tomography (PET) scanning 
has been assessed in CD [28–32], but a final di-
agnosis can be achieved only histologically [16]. 
On US, CD often presents as a  well-demarcated 
hypoechoic mass with a  homogeneous pattern. 
The classic appearance of CD on CT scan is that 
of a  homogeneous mass of soft tissue density 
which is intensely enhanced following contrast 
administration and may rarely be accompanied 
by calcification [31, 33]. Heterogeneity is usually 
a reflection of intralesional sclerosis, necrosis and 
degeneration in larger lesions [32, 33]. On MRI, 
the lesions are typically heterogeneous with an in-
creased signal as compared to skeletal muscles on 
T1-weighted images and marked hyperintensity 
on T2-weighted images [34]. CD is usually positive 
on fluorodeoxyglucose (FDG) PET [35].

The differential diagnosis of intra-abdominal 
CD includes lymphoma, sarcoma, lymph node 
metastasis, gastrointestinal stromal tumor, para-
ganglioma and infectious/inflammatory diseases 
(abscess, tuberculosis, chronic pancreatitis) [29]. 
Multicentric CD may also closely mimic IgG4-re-
lated disease [36]. Elevated IL-6 levels (in favor 
of CD) and serum IgG4 abnormalities (suggesting 
IgG4-related lymphadenopathy) may help in the 
differential diagnostic workup [37].

Figure 3. Gross features of hyaline vascular intra-abdominal Castleman disease. A – Large, well-circumscribed mass 
with brown homogeneous cut surface and prominent granulation indicating lymphoid aggregates (image from case 3). 
This intra-mesenteric lesion could be removed completely together with a small bowel segment. Note prominent 
grossly recognizable vessels. B – Another mesenteric CD mass (case 4) showed fragile tan-yellow and hyperemic 
granular cut surface. This lesion could not be removed completely due to encasement of mesenteric vessels
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The treatment of choice for CD is based on 
clinical and pathological subtype. Surgery, radio-
therapy, steroids, immunotherapy and combina-
tion chemotherapy have all been used in varying 
combinations in different settings to manage the 
disease [16, 26, 30, 38–41]. Complete surgical ex-
cision remains the most often used treatment for 
unicentric CD regardless of histological type, which 
is curative in almost all cases [15, 42]. The recur-
rence rate is low, even after subtotal resection, 
and it can be cured by re-excision [10, 43, 44]. In 
our non-HIV patients with localized CD, complete 
(3 cases) and subtotal (1 case) surgical resection 
permitted histological diagnosis and at the same 
time resulted in patients’ cure. As diagnosis is 
usually rendered on resection specimens, post-
operative imaging and laboratory investigations 
should be performed for appropriate classification 
of the disease. Rare cases of hyaline-vascular CD 
from abdominal and other peripheral extra-nodal 
sites have been complicated by follicular dendritic 
cell sarcoma [45, 46]. 

Unlike patients with localized CD, there is no 
consensus on the optimal management strategy 
for multicentric CD [10, 25, 26]. Surgical removal 
of involved lymph nodes and/or masses results in 
only transient improvement of systemic symptoms, 
probably due to a “debulking” effect [47]. Successful 
treatment of symptomatic multicentric CD has been 
achieved using different chemotherapeutic agents 
[32, 47–49]. Radiation therapy may represent an 
alternative for symptomatic relief for patients with 
surgical contraindications or in those with infeasible 
complete surgical excision or as a palliative option 
in multicentric CD [10, 11, 39, 49, 50].

In conclusion, CD is a rare lymphoproliferative 
disorder of uncertain etiology with a wide spec-
trum of clinicopathological presentation. Assess-
ment of disease extent (unicentric versus multi-
centric) and presence or absence of symptoms 
and/or associated or underlying diseases (auto-
immune disorders, HIV, etc.) largely determine the 
modality and extent of treatment on an individual 
basis.
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