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Backgrounds: Castleman disease (CD) is a rare lym-
phoproliferative disorder. While its general clinical and
pathological features are well-described, detailed data
on retroperitoneal CD—a diagnostically challenging
location—remain scarce. This study characterizes the
clinicopathological profile, management, and long-term
outcomes of retroperitoneal CD. The aim of this study is
to clarify the clinical and therapeutic characteristics of
retroperitoneal CD, and to provide practical evidence for
its accurate diagnosis and individualized management
in clinical practice.
Methods: A retrospective analysis of 59 patients with
pathologically confirmed retroperitoneal CD (September
2010–December 2025) was conducted at a single center.
Patients were classified as unicentric CD (UCD) or
multicentric CD (MCD), with demographic, clinical,
imaging, treatment, and follow-up data analyzed.

Results: The cohort included 52 UCD and 7 MCD
patients. UCD patients were younger (median 38 vs.
56 years, p = 0.021), predominantly female (65.40%),
and asymptomatic (65.40%). All MCD patients pre-
sented with systemic inflammatory symptoms. Perirenal
location was the most common (36.54% of UCD). CT
consistently showed well-circumscribed, hypervascular
masses with intense arterial enhancement. Complete
surgical resection of UCD achieved 100% disease-free
survival (median follow-up 98.5 months). Multidis-
ciplinary management (surgery, corticosteroids, or
rituximab-based therapy) achieved disease control in all
MCD patients.
Conclusions: Retroperitoneal UCD and MCD are dis-
tinct entities. UCD, a typically hyaline vascular type,
is often incidentally detected and curable by complete
surgical excision. MCD, usually plasma cell type with
systemic symptoms, requires systemic therapy. Accu-
rate preoperative diagnosis is critical to guide curative
surgery for UCD and multidisciplinary management
for MCD.

Key Words: Castleman disease, retroperitoneum,
clinical characters

Introduction

Castleman disease (CD), first described by Benjamin
Castleman in 1954, is recognized as a rare and hetero-
geneous lymphoproliferative disorder of uncertain
etiology.1 It is postulated to arise from dysregu-
lated immune responses and neoplastic proliferation
within lymphoid tissues.2 The disease is clinically
subclassified into two distinct forms: unicentric CD
(UCD), characterized by a solitary enlarged lymph
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node or region of lymph nodes, and multicentric CD
(MCD), a systemic illness involving multiple lymph
node stations and often associated with profound
inflammatory symptoms.3,4 Histopathologically, CD
encompasses a spectrum primarily defined by the
hyaline vascular (HV) variant, the plasma cell (PC)
variant, and mixed forms exhibiting features of both.5

Epidemiologically, CD is reported to
predominantly affect young adults aged 15–35
years, with no significant gender predilection in
most series.6 However, its pathogenesis remains
incompletely elucidated, involving complex
interactions between viral infections (notably Human
Herpesvirus-8 in a subset of MCD), dysregulated
cytokine signaling (especially IL-6), and genetic
predispositions.7 Patients often present with a
painless mass and have few systemic symptoms.8

While the disease most commonly occurs in the
thorax and neck, retroperitoneal involvement is
relatively rare.9,10 Retroperitoneal CD has been
reported across a wide age range, from young
females to elderly males, with the unicentric form
appearing more common in younger individuals.10

The clinical presentation of retroperitoneal CD
is diverse and nonspecific, frequently leading to
diagnostic delays.11 Many patients are incidentally
found to have a retroperitoneal mass during
physical examinations. Symptomatic patients mostly
exhibit local compressive symptoms related to
the mass location, such as abdominal or back
pain, lower abdominal dull pain, or urinary
hesitancy.12–14 A large mass may cause displacement
of adjacent organs (e.g., the bladder).8 Some
cases may be accompanied by paraneoplastic
manifestations, complicating the clinical picture
further.15 For instance, cases have been reported
where patients presented with mucocutaneous
lesions resembling common dermatoses, later
confirmed as paraneoplastic pemphigus secondary
to retroperitoneal CD.15–17 Another retrospective
analysis noted that retroperitoneal CD patients
complicated by paraneoplastic pemphigus may
subsequently develop bronchiolitis obliterans,
which is a significant risk factor affecting
prognosis.16 The clinical presentation is remarkably
heterogeneous, ranging from an incidentally
discovered, asymptomatic localized mass in UCD
to a debilitating systemic inflammatory syndrome
in MCD, often involving fever, night sweats, weight
loss, cytopenias, and multi-organ dysfunction.18

This heterogeneity, coupled with its rarity, poses
significant diagnostic and therapeutic challenges,
frequently leading to delays in diagnosis or

misdiagnosis as lymphoma, autoimmune disease, or
infection.19

Despite extensive research on Castleman disease
in general, a systematic and detailed description
of the clinicopathological features, optimal treat-
ment strategies, and long-term prognosis specifically
for CD originating in the retroperitoneum remains
lacking. This study aims to address this critical
knowledge gap by comprehensively reviewing and
analyzing the 14-year clinical, imaging, pathological,
therapeutic, and outcome data of 59 patients with
retroperitoneal CD treated at our tertiary medical cen-
ter. Due to its location, a retroperitoneal mass often
raises strong suspicion for cancer, such as sarcoma or
lymphoma.20 This can lead to unnecessarily extensive
and risky surgeries if the true nature of Castleman
disease is not considered beforehand.21,22 Therefore,
improving the recognition of CD in this specific
location is a key goal for surgeons, radiologists,
and pathologists.

Furthermore, the long-term outcomes and ideal
management for retroperitoneal CD are not well
defined. For UCD, surgery is the standard, but
the best surgical approach is debated.23 For iMCD
presenting with a sizable retroperitoneal mass, the
potential benefit of surgery to achieve local dis-
ease control or alleviate compressive symptoms, in
conjunction with first-line systemic therapy (e.g.,
siltuximab), is an area of ongoing evaluation and
debate.19 Our detailed, long-term study aims to
provide clear answers to these practical clinical ques-
tions. By offering a clearer picture, we hope to help
doctors make better decisions, avoid unneeded pro-
cedures, and improve care for patients with this
unusual condition.

Methods

This was a single-center, retrospective cohort study
conducted at the Department of Surgery, First
Affiliated Hospital, Zhejiang University School of
Medicine. From September 2010 to October 2024,
consecutive patients identified from the databases
were screened for eligibility. The source population
comprised individuals presenting to our tertiary hos-
pital with a suspected retroperitoneal mass. Inclusion
required being aged ≥15 years with a pathologically
confirmed diagnosis of Castleman disease whose
epicenter was located in the retroperitoneum, as con-
firmed by imaging and surgery/biopsy. Patients were
excluded if the diagnosis relied solely on cytology,
if essential medical records or imaging data were
incomplete, or if a concurrent active malignancy was
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present that could confound analysis. Ultimately, 59
patients who met all inclusion criteria and none of the
exclusion criteria formed the final study cohort. The
diagnosis was established by postoperative patho-
logical examination of the resected specimen in all
UCD cases and by biopsy (surgical or core needle) in
MCD cases, based on characteristic histomorphology
and confirmed by immunohistochemical staining.
The study was approved by the ethics committee
of the First Affiliated Hospital, School of Medicine,
Zhejiang University, China (Ethical Batch Number:
IIT20251050A). Which waived the requirement for
individual informed consent due to the retrospective
nature of the analysis.

Medical records were meticulously reviewed by
two independent researchers to extract demographic
data (age at diagnosis, gender), clinical presentation
(symptoms, duration, physical findings), laboratory
investigations (complete blood count, serum chem-
istry, inflammatory markers like C-reactive protein
and erythrocyte sedimentation rate where available),
and details of radiological examinations.

All patients underwent contrast-enhanced
abdominal CT using a 64-slice CT scanner (Siemens
Somatom Definition AS, Germany). Non-contrast
scans were acquired first, followed by intravenous
injection of contrast medium (iohexol, 300 mgI/mL)
at 3.0 mL/s. Scanning phases were timed as:

Arterial phase: 25–30 s post-contrast injection;
Venous phase: 60–70 s post-contrast injection;
Delayed phase: 3–5 min post-contrast injection.
HU values were measured by an experienced

abdominal radiologist (blinded to final diagnosis)
using scanner-built software. Regions of Interest
(ROIs) were placed on the lesion’s largest cross-
section, avoiding necrotic/cystic/calcified areas.
Three ROIs (each ≥10 mm²) were selected, and the
mean HU value was recorded for each phase.

Surgical records were analyzed for operative
approach (open vs. laparoscopic/robotic), procedure
performed (complete resection vs. biopsy),
intraoperative findings, and complications.
Pathological reports were reviewed to confirm the
diagnosis, classify the histological subtype (HV,
PC, or mixed), and record any atypical features.
Treatment details, including type of surgery,
adjuvant therapies (chemotherapy, immunotherapy,
corticosteroids), and follow-up data, were collected.

Following initial treatment, patients were
routinely followed up via structured telephone
interviews or outpatient clinic visits until the censor
date of December 2025. The follow-up duration for
each patient was defined as the time from the date

of initial pathological diagnosis to the date of the
last recorded contact or death. For MCD patients,
long-term follow-up focused on clinical status and
laboratory parameters, assessed via structured
telephone interviews and review of records from local
physicians. Due to the retrospective nature of the
study and the geographical dispersion of the MCD
cohort, systematic serial cross-sectional imaging
performed at this center was not uniformly available.

Statistical analysis was performed using SPSS
software (version 20.0, IBM Corp., Armonk, NY,
USA). Continuous variables with a normal distribu-
tion were expressed as mean ± standard deviation,
while skewed data were presented as median with
interquartile range (IQR). Categorical variables were
expressed as frequencies and percentages. Given
the fundamental clinical and prognostic differences
between UCD and MCD, all analyses were performed
separately for these two groups. Group comparisons
for continuous variables were conducted using the
independent samples t-test or Mann-Whitney U test,
as appropriate. Categorical variables were compared
using the Chi-square test or Fisher’s exact test. A
two-sided p-value of less than 0.05 was considered
statistically significant.

Results

Baseline demographic and clinical
characteristics
A total of 59 patients with retroperitoneal Castle-
man disease were included in the final analysis. The
cohort comprised 52 patients (88.1%) with UCD and
7 patients (11.9%) with MCD. The baseline character-
istics of the two groups are summarized in Table 1.

Among UCD patients, there was a notable female
predominance (65.40% female vs. 34.60% male). The
median age was 38 years IQR: 29–52. Strikingly,
34 patients (65.40%) were entirely asymptomatic,
with the retroperitoneal mass discovered incidentally
during imaging studies for unrelated reasons (e.g.,
routine health check-up, investigation of unrelated
abdominal complaints). Of the 18 symptomatic UCD
patients, the most common complaint was nonspe-
cific abdominal pain (25.00%) or fatigue (3.85%). One
patient presented with concurrent myasthenia gravis,
a recognized paraneoplastic association. Laboratory
abnormalities were uncommon in UCD.

In stark contrast, all 7 MCD patients were
symptomatic at presentation. It is noteworthy that
MCD patients tended to be older, with a median
age of 56 years, compared to 38 years in the
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TABLE 1. Characteristics of included retroperitoneal UCD & MCD patients

Characteristics UCD (n = 52) MCD (n = 7) p-Value

Age (Median, range) 38 (15–65) 56 (28–70) 0.021
Gender 0.107

Female 34 (65.40%) 4 (57.14%)
Male 18 (34.60%) 3 (42.86%)

Side 0.065
Right 32 (61.54%) 3 (42.86%)
Left 20 (38.46%) 4 (57.14%)

Size (cm) (Median, range) 4.56 (2–14.5) 5.10 (2–9) 0.412
Location 0.023

Adrenal area 3 (5.77%) 0 (0.00%)
Perinephric 19 (36.54%) 3 (42.86%)
Peripancreatic 2 (3.85%) 0 (0.00%)
Duodenum 2 (3.85%) 0 (0.00%)
Periaortic 12 (23.08%) 1 (14.29%)
Iliac artery 6 (11.54%) 2 (28.57%)
Pelvic cavity 8 (15.38%) 2 (28.57%)

Clinical characteristics 0.643
Anemia 2 (3.85%) 3 (42.86%)
Leukopenia 0 (0.00%) 3 (42.86%)
Hypoproteinemia 0 (0.00%) 2 (28.57%)
Fever 1 (1.92%) 0 (0.00%)
Abdominal discomfort 13 (25.00%) 3 (42.86%)
Fatigue 2 (3.85%) 1 (14.29%)

Laboratory investigations 0.535
CRP (mg/L) (Average, range) 6.48 (0.03–53) 48.25 (1.8–176.4)
ESR (mm/h) (Average, range) 7.69 (1–23) 16.8 (1–44)

Treatment 0.479
Surgery 52 (100%) 2 (28.57%)
Conservative therapy 0 (0.00%) 5 (72.43%)

Outcomes 0.438
Complete remission 52 (100%) 1 (14.29%)
Stable lymphadenopathy 0 (0.00%) 6 (85.71%)
Relapse or progression 0 (0.00%) 0 (0.00%)

Note. UCD: Unicentric castleman disease; MCD: Multicentric castleman disease; CRP:
C-reactive Protein; ESR: Erythrocyte Sedimentation Rate.

UCD group. Systemic B-symptoms were prevalent:
fatigue/malaise (14.29%), and abdominal discomfor
(42.86%). Laboratory findings consistently reflected
systemic inflammation and cytokine-driven effects,
with a high prevalence of anemia (42.86%) and
hypoalbuminemia (2.57%). Inflammatory markers
(CRP/ESR) were elevated in all tested MCD patients.
Given the small number of MCD cases (n = 7), these
findings are presented as descriptive observations,
and statistical comparisons are not emphasized.

Anatomic distribution and imaging features
All lesions were primary to the retroperitoneal space.
The detailed anatomical distribution is illustrated
in Figure 1 and summarized below for each group.

UCD: The most common site was the
perirenal region (19 cases, 36.5%), followed by the
periaortic/paracaval region. A distinct right-sided
predominance was observed: 32 lesions were on the
right, 20 lesions on the left.

MCD: Due to multicentricity, defining a single
“primary site” is less meaningful, but among the
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FIGURE 1. Anatomical distribution of retroperitoneal Castleman disease (CD) subtypes. A schematic showing
the anatomical location of lesions in 52 patients with unicentric CD (UCD) and 7 patients with multicentric CD
(MCD). The perirenal region was the most common site for both subtypes. UCD exhibited a distinct right-sided
predominance, while MCD lesions were more evenly distributed between left and right sides

dominant or initially detected retroperitoneal lesions,
the perirenal region was the most common. Notably,
one patient had extensive involvement spanning the
iliac vessel and pelvic regions. In terms of lateral dis-
tribution, there was no obvious side predominance,
with lesions more evenly distributed: 3 lesions on the
right and 4 lesions on the left.

All 59 patients underwent preoperative contrast-
enhanced CT. The imaging features were remarkably
consistent, particularly for UCD. The masses were
typically well-circumscribed, oval or round, and
of soft tissue density. Partial lobulation was seen
in approximately 40% of cases. On non-contrast
scans, the mean attenuation was 56.3 ± 4.2 HU.
Post-contrast imaging revealed a characteristic hyper-
vascular pattern: avid and homogeneous arterial
phase hyperenhancement with mean attenuation val-
ues reaching 112–145 HU, followed by persistent
enhancement and delayed washout in the venous
and delayed phases (mean 85–95 HU). Notably,
non-enhancing central or stellate hypodense areas
were often observed, suggesting fibrous or hyalin-
ized components (Figure 2A,B). This pattern of “avid
arterial enhancement followed by persistent enhance-
ment/delayed washout” is highly suggestive of CD
and aids in its differentiation from hypovascular
tumors such as lymphoma or some sarcomas.

Treatment modalities and surgical outcomes
Unicentric CD: All 52 patients underwent complete
surgical resection with curative intent. The surgi-
cal approach was open laparotomy in 38 patients
(73.07%) and minimally invasive surgery (laparo-
scopic or robotic-assisted) in 14 patients (26.92%),
adopted more frequently in recent years. The choice
of surgical approach was primarily determined by the
admitting surgical department’s specialization and
prevailing clinical practice: The mean operative dura-
tion was 220.8 ± 71.5 min for open surgeries (n = 38)
and 184.6 ± 113.1 min for minimally invasive surg-
eries (n = 14). The corresponding mean estimated
blood loss was 750.0 ± 357.1 mL and 625.0 ± 441.3 mL,
respectively. For tumors located in the perirenal and
peri-adrenal regions, surgeons preferred a retroperi-
toneal approach. In contrast, for tumors situated near
the duodenum or within the pelvis, a transabdominal
approach was more commonly selected. Addition-
ally, the mean length of postoperative hospital stay
was 8.5 days (range: 3–12 days). Intraoperatively,
tumors were described as solid, well-encapsulated,
and highly vascularized, often with prominent feeder
vessels. The median maximum tumor diameter was
4.56 cm (range: 2.0–14.5 cm). No major intraop-
erative complications (e.g., significant hemorrhage,
visceral injury) were recorded. Three patients (two
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FIGURE 2. Typical imaging and pathological features of castleman disease. (A) Delayed phase contrast-enhanced
Computed Tomography (CT): Mass with persistent enhancement and delayed washout, accompanied by a non-
enhancing central stellate hypodense area (arrow). (B) Arterial phase contrast-enhanced CT: Well-circumscribed
mass with avid and homogeneous hyperenhancement, synchronous with aortic enhancement. (C) Low-power
histopathology (hematoxylin-eosin staining): Hyaline vascular variant showing the classic “onion-skin” appear-
ance of lymphocytes surrounding atrophic germinal centers. (D) High-power histopathology (hematoxylin-eosin
staining): “Lollipop lesion” with a hyalinized blood vessel penetrating the germinal center, plus interfollicular
vascular proliferation

with mixed-type and one with PC-type UCD) under-
went postoperative bone marrow biopsy to rule out
occult systemic disease or plasma cell dyscrasias,
all of which were negative. No patient received
adjuvant radiotherapy or systemic therapy following
complete resection.

Multicentric CD: Two patients (28.57%)
underwent surgical resection of a large, symptomatic
dominant retroperitoneal mass (one perirenal,
one pelvic). One of these received subsequent
systemic chemotherapy with the CHOP regimen
(cyclophosphamide 750 mg/m², doxorubicin
50 mg/m², vincristine 1.4 mg/m², prednisone
100 mg/day for 5 days per cycle) for 6 cycles,
administered every 3 weeks; the other declined
further treatment post-surgery. Five patients (71.53%)
did not undergo therapeutic resection. Diagnostic
confirmation was obtained via image-guided
core needle biopsy (3 patients) or laparoscopic
excisional biopsy (2 patients). Subsequent systemic

treatments included: a rituximab-lenalidomide-
dexamethasone regimen (rituximab 375 mg/m²
on day 1, lenalidomide 25 mg/day on days 1–21,
dexamethasone 40 mg/day on days 1–4, 9–12, 17–20)
for 4 cycles (every 28 days per cycle) in 1 patient;
prednisone monotherapy (initial dose 60 mg/day,
tapered by 10 mg every 2 weeks to a maintenance
dose of 10 mg/day, with total treatment duration
ranging from 6 to 12 months) in 3 patients. One
patient refused all forms of systemic therapy and
was managed with active surveillance.

Disease control was evaluated primarily through
the resolution of systemic B-symptoms (fever, fatigue,
weight loss) and the normalization of inflammatory
markers (CRP, ESR). Clinical stability was defined
as the sustained absence of symptomatic progression
alongside stable or improving laboratory parameters
over the follow-up period. Among the six treated
patients, this clinical-laboratory definition of disease
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control was achieved in all cases following interven-
tion. The single untreated patient remained clinically
stable during surveillance.

Pathological features
Histopathological examination was diagnostic.
In the hyaline vascular type (Figure 2C,D), the
classic “onion-skin” appearance was seen, with
concentrically arranged layers of small lymphocytes
surrounding atrophic, regressed germinal centers.
The germinal centers were often penetrated
by a single hyalinized blood vessel (“lollipop
lesion”). There was marked interfollicular vascular
proliferation with hyalinization. The plasma cell
variant showed preserved or hyperplastic germinal
centers with massive, sheet-like infiltration of mature
plasma cells in the interfollicular zones. The mixed
type had features of both.

Long-term follow-up
The median follow-up duration was 98.5 months
(range: 27–188 months) for UCD and 65 months
(range: 27–97 months) for MCD.

UCD Outcomes: All 52 patients who under-
went complete surgical resection were alive at the
last follow-up. Crucially, no patient developed local
recurrence or distant metastasis during surveillance
imaging. The disease-free survival rate was 100%.

MCD Outcomes: The clinical course was variable.
Among the six patients who received some form of
therapy (surgery, immunosuppression, or targeted
therapy), all achieved at least partial clinical improve-
ment (symptom relief, normalization of laboratory
parameters). One patient on prednisone monother-
apy experienced relapse upon tapering and required
re-initiation of therapy. The patient who refused any
treatment remained clinically stable, though with per-
sistent mild symptoms and laboratory abnormalities,
over a 27-month surveillance period. There were no
disease-related deaths in the MCD group during the
follow-up period.

All MCD patients were followed up via structured
telephone interviews until December 2025, with-
out laboratory/imaging tests. Treatment response
was assessed by self-reported symptoms: treated
patients were followed every 3–4 weeks during
treatment and 3-monthly post-treatment (response
= symptom relief/stabilization); the surveillance-
only patient was followed 3-monthly (control = no
symptom worsening). All treated patients achieved
partial improvement, and the surveillance patient
remained stable.

Discussion

This retrospective study of 59 patients represents one
of the largest single-center series focusing exclusively
on Castleman disease localized to the challenging
retroperitoneal compartment. Our findings corrobo-
rate, refine, and expand upon the existing literature
regarding this rare entity.

UCD patients were notably younger (median 38
years) and showed a prominent female predom-
inance (65.40%)—a gender bias more pronounced
than in general CD cohorts. This discrepancy may
stem from either referral selection bias inherent
to our surgical center or represent a genuine trait
of retroperitoneal UCD, warranting validation in
multi-institutional studies. The high rate of inciden-
tal discovery (65.40%) underscores UCD’s indolent,
localized nature: many patients were referred to sur-
geons with a preoperative diagnosis of a “suspicious
mass,” emphasizing the need for clinical teams to
include benign entities like UCD in the differential
diagnosis of retroperitoneal space-occupying lesions.

In stark contrast, MCD patients presented a
decade later (median 56 years) with universal
systemic inflammatory symptoms (e.g., fatigue, fever,
weight loss) and marked laboratory derangements
(anemia, hypoalbuminemia, elevated CRP/ESR),
aligning with its pathogenesis as a cytokine-driven
disorder.19,24

Notably, one UCD patient presented with concur-
rent myasthenia gravis—a recognized paraneoplastic
association—highlighting the importance of con-
sidering CD in retroperitoneal mass patients with
autoimmune comorbidities.25 Surgical resection of the
CD lesion can ameliorate such paraneoplastic syn-
dromes, likely mediated by cross-reactive antibodies
or shared autoimmune mechanisms.26

The retroperitoneal distribution observed—with
perirenal and para-aortic regions being most common
for UCD—is anatomically logical, corresponding to
major lymph node basins. The striking right-sided
predominance (61.54%) in UCD is an interesting
and less commonly reported finding. Its explanation
remains speculative but could relate to asymmetrical
lymphatic drainage patterns or mere chance in our
cohort; validation in larger studies is needed. This
finding, if confirmed, could have implications for sur-
gical planning and approach selection for minimally
invasive procedures.

The consistency of imaging features, particularly
the hypervascular “avid arterial enhancement fol-
lowed by persistent enhancement/delayed washout”
pattern on CT, is a critical takeaway.27,28 This signa-
ture, while not 100% specific, should immediately
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place CD high on the differential for a well-
circumscribed retroperitoneal mass. It distinguishes
CD from the typically homogeneous but less vascular
enhancement of lymphoma and the often heteroge-
neous, necrotic appearance of sarcomas.10,13

A correct pre-operative suspicion can lead to a
more targeted biopsy and avoid unnecessary exten-
sive surgery for a benign condition. In our cohort,
while this classic enhancement pattern was observed
in 92.3% (48/52) of UCD cases, a specific preop-
erative imaging diagnosis of CD was suspected in
only 25.4% (15/59) of all patients. This gap high-
lights the ongoing diagnostic challenge.27,29 This is
particularly relevant for perirenal masses, where pre-
operative uncertainty often leans towards suspicion
of renal cell carcinoma or sarcoma.27,30 Indeed, case
reports from other centers describe patients with
UCD who were misdiagnosed with “renal malig-
nancy” and consequently underwent nephrectomy,
with the correct diagnosis only revealed postop-
eratively on histopathology.20,21,31 Elevating CD in
the differential diagnosis based on this pattern has
direct clinical implications: in 5 of the 7 MCD cases,
preoperative suspicion successfully guided a core
needle biopsy-first strategy, establishing the diag-
nosis and averting non-curative surgery. For UCD,
recognition of this pattern can inform more conser-
vative surgical planning and prompt consideration
of preoperative embolization for large, hypervascular
masses. Thus, a correct preoperative suspicion opti-
mizes management by steering the approach towards
minimally invasive diagnosis for systemic disease
(MCD) or tissue-preserving resection for localized
disease (UCD).

Our results strongly support complete surgical
excision as the definitive and curative treatment for
retroperitoneal UCD, yielding a 100% disease-free
survival in our series with long-term follow-up. This
aligns with global consensus.12,32 The successful use
of minimally invasive techniques in over a quarter of
our recent cases highlights its feasibility and advan-
tages for well-localized tumors, offering reduced
morbidity and faster recovery. The choice between
open and minimally invasive surgery should be
based on tumor size, location, and surgeon exper-
tise, with the primary goal being complete resection.
The key surgical principle is en-bloc resection with
an intact capsule to ensure complete removal and
prevent local recurrence.33 The role of lymph node
dissection is limited to sampling for staging and
should not be extensive, as CD is not a metastasizing
carcinoma.34

For MCD, surgery plays a limited but impor-
tant role, primarily for obtaining adequate tissue

for diagnosis (via biopsy) or for debulking a dom-
inant, symptomatic mass. The cornerstone of MCD
management is systemic therapy.35 Our experience
reflects the evolution in treatment: from non-specific
chemotherapy (CHOP) and corticosteroids to tar-
geted agents. The treatment strategy must be tailored
to the patient’s symptoms, the severity of the dis-
ease, and the presence of specific virus infections
like HHV-8.36 The use of rituximab (anti-CD20)
aligns with its established efficacy in HHV-8-negative
MCD by targeting B-cell compartments involved
in cytokine production.37 The use of rituximab
(anti-CD20) aligns with its established efficacy in
HHV-8-negative iMCD (idiopathic MCD) by tar-
geting B-cell compartments involved in pathogenic
cytokine production, particularly interleukin-6 (IL-
6).38 The observed response in our patient treated with
a rituximab-based regimen supports this approach.
Furthermore, siltuximab is the established first-line
therapy for idiopathic multicentric Castleman dis-
ease (MCD).37 This recommendation is based on
its well-documented efficacy, survival benefit, and
long-term safety profile, and is now enshrined in
international consensus treatment guidelines.39 Our
study, though not employing siltuximab, underscores
the necessity of a hematology-oncology guided, sys-
temic treatment plan for MCD. Patients with MCD
should be managed by a specialized team familiar
with these newer biologic drugs. The stable disease
in our untreated patient under short surveillance
is noteworthy but does not contradict the gener-
ally progressive nature of MCD; longer follow-up is
essential. Some MCD cases may have a slower course,
but active monitoring is crucial as the condition can
worsen quickly.

Limitations

The strengths of our study include a relatively
large, homogeneous cohort from a single institu-
tion, detailed clinicopathological correlation, and
long-term follow-up data. However, limitations must
be acknowledged. The retrospective design inher-
its potential selection and information biases. The
small number of MCD cases limits robust statis-
tical comparisons and definitive conclusions about
this subtype. Our findings on MCD should be seen
as descriptive observations rather than firm evi-
dence. As a surgical department series, there is
an inherent referral bias towards resectable UCD,
potentially underrepresenting complex or medically
managed cases. A major limitation of our study is
the lack of systematic radiographic follow-up for the
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MCD subgroup. While clinical and laboratory data
support the effectiveness of the multidisciplinary
management approach, the absence of uniform serial
imaging precludes a precise radiographic assessment
of treatment response and detailed characterization
of relapse kinetics. This reflects a common challenge
in retrospective studies of rare diseases involving
regional referral centers. Future prospective studies
should mandate protocol-based imaging surveillance
to objectively quantify tumor response and further
validate treatment strategies. Importantly, HHV-8
status and serum IL-6 levels were not routinely tested,
limiting accurate subtyping and pathophysiological
insight into MCD. Future studies should include
these tests to better understand the disease biology in
each patient.

Future prospective, multi-institutional registries
for retroperitoneal CD are warranted. These should
incorporate standardized biomarker panels IL-6,
VEGF, CRP, viral serologies, and genetic profiling
from tissue samples. Such efforts will not only val-
idate our anatomical and clinical observations but
also help identify predictive biomarkers for treatment
response in MCD and explore the molecular etiol-
ogy of UCD. Furthermore, comparative studies on
the long-term quality of life and cost-effectiveness of
minimally invasive versus open resection for UCD
would be valuable. Finally, international collabora-
tion is key to gathering enough MCD cases to run
meaningful clinical trials and improve care for this
rare and complex disease.

Conclusion

In conclusion, Castleman disease of the
retroperitoneum exhibits distinct subtype-specific
clinical, radiological, therapeutic and prognostic
characteristics: UCD is a localized benign lesion
with typical and specific CT enhancement features,
and complete surgical resection yields an excellent
long-term prognosis with no recurrence; MCD is a
systemic inflammatory lymphoproliferative disease
with non-specific imaging manifestations, requiring
multidisciplinary management with systemic
therapy as the core and surgery as an auxiliary
treatment, and rational systemic therapy can
effectively control disease progression and improve
clinical outcomes. The characteristic hypervascular
CT enhancement pattern of retroperitoneal UCD is
an important basis for preoperative non-invasive
diagnosis and differential diagnosis, and subtype-
based individualized diagnosis and treatment is
the key to improving the clinical outcomes of

retroperitoneal CD. This study enriches the clinical
and radiological data of retroperitoneal CD, and
provides a valuable practical reference for the
clinical diagnosis, treatment and follow-up of this
rare disease.
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UCD Unicentric castleman disease
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CRP C-reactive Protein
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