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Abstract

The most frequent tumoral condition of the uterus is represented by uterine myoma. The diagnosis, in most cases, is established by clinical
examination and ultrasound scan. Nevertheless, there are rare cases, in which the surgical findings reveal a retroperitoneal tumor instead
of a uterine myoma. These could be represented by schwannomas or Castleman disease. The schwannomas are rarely malignant and
arise from the Schwann cells of nerve fibers. These tumors are frequently found at the level of the head, neck and mediastinum and rarely
in the pelvis. Generally, schwannomas localized at retroperitoneal level are asymptomatic and with a very slow growth rate. The treatment
consists in complete surgical resection. The recurrence rate is low and, generally, the prognosis is good. The Castleman disease is considered
a rare entity, but it should be always taken into consideration when it comes to a differential diagnosis in a young patient who presents a
retroperitoneal mass at imagery exams. The condition affects the lymphatic system and is characterized by a hyperplasia of the lymph
nodes, sometimes associated with herpes virus infection. The clinical picture is often non-specific; the pain may be the only symptom. The
imaging methods are not always conclusive for the final positive diagnosis and the histopathological examination is always necessary. Pelvic
Castleman disease can be misdiagnosed as myoma or an adnexal tumor. In this article, we review the present knowledge regarding the
pathogenesis, pathology and management of these rare retroperitoneal tumors. Both conditions, when located in pelvis must be taken into
consideration in the differential diagnosis of uterine myomas, especially in the pedunculated form.
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 Introduction
The retroperitoneal tumors are rare neoplasms that pose
many difficulties for an accurate preoperative diagnosis.
When located in pelvis, they can be misdiagnosed as
uterine or adnexal masses. In gynecological practice, the
most encountered tumor condition involving the uterus is
represented by the uterine myoma. The clinical examination
is, in many cases, inconclusive. Although the ultrasound
(US) examination establishes the correct diagnosis in most
of the cases, there are, in clinical practice, situations when
other pelvic tumors can be preoperatively confounded with
a uterine myoma. The errors in the diagnosis can lead to
difficulties, especially during the surgical treatment, as
retroperitoneal tumors need a complex surgical team,
which includes both, gynecologist and general surgeon.
The retroperitoneal tumors represent a challenge for the
gynecologist not only because of their rarity, but also due
to the anatomic complexity of the region [1]. A complete
and detailed imagistic assessment of the pelvic structures is
important in order to improve the outcome of the surgical
treatment. However, because of overlapping of the imagistic
aspects and lack of specific radiological features, these
tumors can raise difficulties even to an experienced
radiologist, and the final diagnosis is established at histopathological (HP) examination [2]. Usually, the solid

benign tumors of retroperitoneum can mimic a uterine
myoma due to similarities in ultrasonographic features,
especially in cases of schwannomas and Castleman disease.
The gynecologist should be aware of the possibility of a
retroperitoneal tumor in order to take the correct decision
regarding the referral of the patient.
The aim of our study is to present an up-date upon
pathogenesis, pathology and management of these rare
retroperitoneal tumors. Although rare, they need to be
taken into consideration in the differential diagnosis of
uterine myomas, especially in the pedunculated form.
 Retroperitoneal tumors
From the anatomical point of view, the retroperitoneum is defined as being a part of the abdominal cavity,
anteriorly delimited by the parietal peritoneum and posteriorly by the transversalis fascia [3]. In the retroperitoneal
space, different types of tumors can develop, some of
them benign (lymphangioma, leiomyoma, benign pheochromocytoma, etc.), other malignant (lymphangiosarcoma,
liposarcoma, leiomyosarcoma, malignant schwannoma,
etc.) [2].
Retroperitoneal tumors usually arise from the tissues
that form the retroperitoneal spaces rather the retroperitoneal organs. There are multiple classifications described
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in the literature, but from the clinical point of view, the
most useful are those based on the tissue of origin and on
the imagery data – solid or cystic. The mesodermal origin
is encountered in the majority of cases; practically, most
of the retroperitoneal tumors can arise from any tissue
present in the retroperitoneum [3].
Generally, retroperitoneal tumors may appear at any
age, but are more frequently in adults, with a maximum
incidence at the age of 40 [4, 5]. Studies have shown
that malignant retroperitoneal tumors are more often
encountered, being four times more frequent than benign
tumors [6].
Among the most frequent retroperitoneal malignant
tumors are the sarcomas, which occupy the first place [2].
In their retrospective study, Fujimoto et al. (2018) have
analyzed the incidence of different types of retroperitoneal
tumors, both benign and malignant, in a group of 167
patients. From the histological point of view, the results
show that liposarcomas were the most frequent as incidence,
followed by schwannomas, paragangliomas, and in fourth
place, the leiomyosarcomas. Of all these, the most common
benign tumors were the schwannomas [7]. Both, the low
incidence of retroperitoneal tumors and the clinical picture,
which is often poor, explain the difficulty the surgeon
encounters when it comes to a positive or differential
diagnosis [3].
 Schwannomas
Schwannomas or the so-called neuromas are known
as benign tumors that arise from the Schwann cells of
nerve fibers [8, 9]. These tumors are rarely malignant
(<1% of cases) [10] and are frequently found in the head,
neck and mediastinum, but sometimes also at the level
of the extremities [11, 12]. Studies have shown that the
pelvic location of schwannomas is very rare (3%) and in
this case, they emerge from the sacral nerve or hypogastric
plexus [12]. Sacral schwannomas can be classified in three
categories: type I – when the tumor is confined to the
sacrum; type II – when the tumor arise from the sacrum
but involve also pre-sacral or subcutaneous space; type III
– the tumor is located in the pelvis or retroperitoneum [13].
The Von Recklinghausen disease (neurofibromatosis
type 1) is a dominantly autosomal hereditary disorder,
which may influence the real incidence of schwannomas,
located in retroperitoneum [14]; studies show that when
these two pathologies coexist, the incidence of retroperitoneal schwannomas increases [15].
The etiology of schwannomas is not known yet [2],
it affects people with ages between 20–50 years [8], more
frequent in female patients [10]. Several tumor suppressor
genes like SWI/SNF-related, matrix-associated, actindependent regulator of chromatin, subfamily b, member 1
(SMARCB1) and leucine zipper-like transcription regulator 1
(LZTR1) appear to be involved in the pathogenesis of the
schwannomas, according to molecular studies of KehrerSawatzki et al. [16].
Generally, schwannomas localized in retroperitoneal
space are asymptomatic. Because these tumors grow very
slow [10], some are discovered accidentally [8]. Usually,
schwannomas grows and extend along the length of the
nerve where they originate [17]. Sometimes, because

they are asymptomatic, they can reach very large size and
even erode into adjacent bony structures [18].
When reaching a significant size, they can compress
adjacent structures and therefore generate nonspecific
signs and symptoms like abdominal pain and distension
accompanied by lower back pain [19]. In other instances,
digestive signs (nausea, vomiting and constipation) or
venous and lymphatic obstruction may dominate the clinical
picture [5]. The altered general condition, the fever and
the weight loss can be signs of malignancy [5].
These non-specific signs and symptoms make the
positive diagnosis a challenging one, which can mislead
the surgeon and, sometimes, can lead to a misdiagnosis.
Schwannomas are, e.g., sometimes confused with pelvic
lesions [12].
An article recently published by Kalagi et al. (2019)
exposes the case of a patient who was accidentally
diagnosed with a schwannoma after a road accident; the
retroperitoneal mass was found on the abdominal
computed tomography (CT) exam and the diagnosis was
subsequently confirmed by biopsy [19].
In some cases, the clinical picture may be more
complex; for instance, in the article “Gynaecological
perspective of schwannoma: a rare pelvic tumour”,
published in 2016, it is presented a case of a schwannoma
in a 26-year-old female who complains of abdominal
pain, dysmenorrhea with dyspareunia. At the physical
examination, it was detected an abdominal mass with
limited mobility pushing the cervix toward the pubic
symphysis [8]. Usually, US examination is the first
imagistic method used in clinical practice, although there
are not specific sonographic signs for schwannomas.
Usually, they are homogeneous, hypoechoic well-defined
masses (Figure 1).
When the tumors are large (>8 cm) they can suffer
cystic degeneration due to necrosis or hemorrhage. Doppler
examination can detect blood flow in most of the cases
[11] (Figure 2).
Huang et al. (2020) described the contrast-enhanced
ultrasonography, in a case of schwannoma in the presacral space. With this technique, the tumor has a rich
contrast intake, with a hyper-enhanced pattern compared
to the surrounding tissue in arterial phase, the inner parts
enhanced firstly and quickly the whole lesion enhanced
except several non-enhanced areas [11].
CT scan can deliver more information in the diagnosis
of schwannomas [20]. In 66% of cases, CT scan can detect
cysts and in some cases, calcifications can be observed
[21]. The magnetic resonance imaging (MRI) findings can
be helpful, but are non-specific. They are represented by
an association of a T1 isosignal to the adjacent skeletal
muscle, with a T2 hypersignal to the adjacent skeletal
muscle. The main role of the MRI is to observe the limit
between tumor and surrounding structures [11].
Although CT or MRI imaging examination plays an
important role in finding the retroperitoneal tumors [3],
but it should be mentioned that only the pathological
examination could confirm the nature of the tumor [22].
Schwannomas are frequently confused with other types
of retroperitoneal tumors, the differential diagnosis can be
made with a liposarcoma, gastrointestinal stromal tumors
(<5% of cases) or non-Hodgkin’s lymphoma [23, 24].
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For instance, in the article “Schwannoma in pelvis: a
diagnostic dilemma”, published in 2017, Ray et al. (2017)
present the case of a 40-year-old patient who complains
of pain in the lower quadrant of the abdomen associated
with dysuria. At the CT examination, a tumor mass was
found in the pre-sacral region. Both the cystoscopy and
the colonoscopy showed no pathological changes. A biopsy
was performed and the results showed a positivity for S100
protein, which indicates that the tumor is of neuronal
origin [23]. We specify the fact that the S100 protein is
the best indicator used for the tumors originating from
the peripheral nerve sheath [24] (Figure 3).
The gross appearance of schwannomas is represented
by a well-delineated mass due to a peripheral collagenic
capsule. Microscopic examination reveals degenerative
areas intercalated with compact spindled and cystic areas.
There are described Verocay bodies formed by palisades

of Schwann cell nuclei and a fibrillary core. Frequently
are encountered hyalinized vessels [25].
Schwannomas can present several histological appearances and variants, which have been well described in the
scientific literature [26]. In 1920, the Swedish neurologist
Antoni histologically describes two different architectural
patterns found in the peripheral nerve tumors. These two
architectural patterns are suggestive for schwannomas
and allow a positive diagnosis [27]. In the Antoni A type,
the tissue is characterized by a compact hypercellular
area and in the Antoni B type, the tissue is hypocellular
with cystic changes. Antoni B type also bears the name
of degenerate Antoni A [27].
The malignant transformation of the schwannoma is
histologically characterized by: mitosis, pleomorphism
and vascular infiltration [23] (Figure 4).

Figure 1 – Schwannoma, transvaginal ultrasound. A welldelineated solid mass can be seen in the pelvis, near the
uterus.

Figure 2 – Schwannoma. Doppler transvaginal ultrasound. Several vessels are visible at the periphery and in
the interior of the mass.

Figure 3 – Schwannoma. S100 positivity of the tumoral
proliferation (Anti-S100 antibody immunostaining, ×200).

Figure 4 – Schwannoma. Spindle cell proliferation, with
high cellularity and palisaded distribution [Hematoxylin–
Eosin (HE) staining, ×200].

A particular type is cellular schwannoma, characterized
by high cellularity and increased mitotic activity. The main
features are proliferation of well-differentiated Schwann
cells and absence of Verocay bodies. Because of fascicular
growth and locally destructive behavior, it can sometimes
invade the bone structures. Another particular form
is plexiform schwannoma a tumor, which is not well
delineated, due to the lack of capsula. It has Antoni A
pattern and a plexiform type growth. The diagnosis can
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be challenging in rare forms like reticular schwannoma,
that has origin mainly in viscera and had myxoid pattern
and microcysts [25].
Immunohistochemistry plays an important role in the
diagnosis. Schwannomas are intensely stained with S100
protein, vimentin, and neuron-specific enolase, but not by
smooth muscle actin (SMA) or cluster of differentiation
(CD) 117 molecules [28].
Management of the schwannomas should always be
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represented by surgical removal, as early as possible
in order to avoid excessive growth of the tumor and
compressing the surrounding organs. The surgical removal
should be ideally represented by total resection in order
to improve the survival [29]. When the tumor is extended
above the S3 level, in order to reduce the risk of damaging
the sacral nerves a partial resection is recommended. For
type III schwannomas, the anterior approach is recommended
[29]. Laparoscopic approach can be used with similar
outcomes as open surgery. In general, laparoscopic approach
is recommended when the tumor is small [30, 31].
 Castleman disease
Castleman disease is a rare condition that affects the
lymphatic system. It is characterized by an exaggerated
hyperplasia of the lymph nodes, and is sometimes associated
with herpes virus infection [32, 33]. The etiopathology
of the disease is not elucidated yet [32]. This condition
was firstly described by Castleman & Towne, in 1954,
who reported a series of 13 subjects with localized enlargement of mediastinal hypervascular lymph nodes [34].
Castleman disease is rarely encountered in gynecology
[32]. It is localized in the mediastinum in 70% of cases,
but it can also be found in the neck, axilla, pelvis and, in
a smaller percentage, in the retroperitoneum (7%) [32].
From the clinical point of view, it is classified in: the
localized form (90%), the patients are usually asymptomatic, and the multifocal form (10%). Each form is
considered to represent a clinical entity, with separate
risk factors, clinical symptoms and outcomes [35]. The
localized or unicentric form is a benign condition, usually
asymptomatic, characterized by a unique lymphoid mass,
most often localized in the mediastinum and rarely in the
neck or abdomen. The multifocal or multicentric form,
which involves more than one lymphoid mass, is correlated,
in many cases, with human herpes virus-8 (HHV-8)
infection or with polyneuropathy, organomegaly, endo-

Figure 5 – Castleman disease. Lymphoid follicle with
unpopulated germinal center and penetrating hyaline
artery (HE staining, ×200).

In hypervascular pattern, which characterizes multicentric disease, the follicles have an abnormal aspect with
both atretic and sclerotic changes. There is a disproportion
between B-cells, which are in a few number and dendritic
cells. The B-cell can also be displayed concentrically around
the follicle giving the same “onion skin” appearance as

crinopathy, monoclonal gammopathy, and skin changes
(POEMS) syndrome [32, 36]. However, one-third of
multicentric form cases are human immunodeficiency
virus (HIV) and HHV-8 negative, which is known as
idiopathic multicentric Castleman disease [37].
The histological pattern may differ according the
clinical classification. There are described three HP
forms: hyaline–vascular, which is usually encountered
in unicentric disease, hypervascular and the plasma cell
form, which are characteristic for multicentric forms.
Sometimes, these three patterns can be present altogether.
In unicentric disease, usually only one lymph node is
affected and it can increase up to size of 6–8 cm and
in more than 90% of the cases the histological pattern
superpose on the hyaline–vascular pattern, while 10% of
the cases have marked plasmacytosis, which is specific
for multicentric form of the disease [38].
In hyaline–vascular pattern, the follicles are small
due to a depletion of lymphoid cells, centered by the
hyalinized arteries with capillary proliferation. An increase
in follicles density and abnormalities in the architectural
pattern might be noticed. Follicular dendritic cells that
may show cytological atypia might be a marker of this
variant. The follicles are surrounded by lymphocytes
with a concentrically display, which give the appearance
of an “onion skin”-like picture. If the concentric mantle
formed by lymphocytes includes two atretic follicles,
the “twinning” feature is described (Figures 5 and 6).
Sometimes, a “lollipop” pattern is described due to
penetrating blood vessels with a radially arrangement
in the follicle. A marked proliferation of the vascular
network characterizes the hyaline–vascular type due to
both an increase density of the vessels and enlargement
of the endothelial cells. The lymph node sinuses are absent
and this is an important HP feature, useful to make the
difference between hyaline–vascular and hypervascular
variant [38].

Figure 6 – Castleman disease. Section through the
mantle zones of a lymphoid follicle with an “onion-skin”
appearance (HE staining, ×200).

in hyaline–vascular pattern. A marked vascularization is
present due to an increased number of high endothelial
venules. The presence of lymph node sinuses makes the
difference between the hypervascular and hyaline–vascular
form [38].
In plasma cell form, a specific feature is an increase
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in mature plasma cells between the follicles present as
large aggregates or confluent sheets. The normal pattern
of the lymph node is maintained and a reactive follicular
hyperplasia is observed. There is less vascular proliferation
in comparison with hypervascular pattern [38].
Recently, two subtypes were described: HHV-8
associated type (especially in HIV-patients), and the
multicentric not otherwise specified (NOS) type [39, 40].
In the HHV-8 type, the lymph node architecture is
generally normal and either follicle hyalinization or
marked interfollicular vasculature can be noticed. The
infected plasma cells surround the nodal follicles and are
characterized by amphophilic cytoplasm and normal or
increased size [38].
Studies have shown that the incidence of the disease
is almost 15 per one million patients/year [41], but it
should be taken into consideration when it comes to a
differential diagnosis in a young patient who at imaging
exams presents a retroperitoneal mass.

Figure 7 – Castleman disease. Transvaginal ultrasound.
Longitudinal plane of the uterus. A well-delineated solid
mass in contact with the posterior wall of the uterus.

Figure 9 – Castleman disease. Laparoscopy reveals a
large retroperitoneal mass in the hypogastric area, and
a normal uterus.

The CT shows the same well-circumscribed image,
with homogeneous soft-tissue attenuation, marked or
moderated enhancement in the post-contrast arterial phase
and punctate calcifications. MRI examination includes
T1-hypointensity, T2-hyperintensity and contrast enhancement after gadolinium administration. Because these
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The clinical picture of a patient with Castleman
disease is often non-specific. The unicentric form is
usually asymptomatic, while the multicentric form is
characterized by increased serum interleukin-6 (IL-6)
levels, and a several systemic manifestations [42]. Multicentric disease, which usually affects adult ages of 50–60
years, is characterized by a systemic symptomatology: fever,
weakness, weight loss and peripheral lymphadenopathy
[43]. The prognosis of unicentric disease is better than in
multicentric disease, which is more aggressive and less
likely to be cured by surgical resection [34].
Sometimes, the pain may be the only symptom.
Imaging (CT, MRI) may indicate the shape, size, and
location of the lesion, but does not allow establishing a
positive diagnosis of Castleman disease [32].
Imaging features of unicentric disease are not specific.
US examination shows a unique, well-defined mass,
sometimes with hypechogenic foci due to calcifications
(Figures 7–9).

Figure 8 – Castleman disease. Transvaginal ultrasound.
Longitudinal plane of the uterus. Several vessels are
visible between the uterus and the mass, giving the
impression that the mass is originating from the uterus.

images are not specific, several other diseases should be
taken into consideration, like: lymphomas, retroperitoneal
sarcoma, desmoid tumors and metastatic disease [44].
The differential diagnosis in multicentric disease includes:
lymphomas, infections and immunological diseases like
systemic lupus erythematosus. The persistent generalized
lymphadenopathies in HIV-seropositive subjects could
be misdiagnosed as Castelman, multicentric disease [45].
The positron emission tomography (PET)–CT shows an
increase in glucose intake in lymphoid masses, however the
uptake has a low level in comparison with lymphomas [45].
The positive diagnosis is challenging, and is especially
based on the histological examination. Various published
articles attest the fact that a pre-operative diagnosis is
difficult and it requires special attention.
Karaman et al. published in 2018 a case of a 52-yearold patient presenting abdominal pain in the lower left
quadrant, without other associated signs and symptoms.
The abdominal US showed an adnexal solid mass similar
to a uterine leiomyoma. Subsequently, the suspicion of a
fibrothecoma originating from the left ovary was excluded
after the MRI scan. The intraoperatory findings were as
follows: enlarged uterus with adenomyosis, ovaries with
normal aspect and the peritoneum was covering a solid
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mass at the level of the left iliac artery. In this case, we
can state that the MRI examination could not differentiate
between a Castleman disease and an adnexal tumor. The
biopsy performed has allowed a positive diagnosis of
plasma cell Castleman disease. It is not a rule, the presented
case is an exception, but in many cases, a patient with
Castleman disease located in the pelvic region has no
symptoms and, frequently, the disease has a hyaline–
vascular form [46].
Nakata et al. (2020) published a case of a 47-yearold patient, totally asymptomatic, who presents a tumor
mass accidentally found on a X-ray examination. The
transvaginal US examination revealed a left ovarian cyst
and at the MRI examination, a homogeneous left retroperitoneal tumor of 5 cm was found [33]. Intraoperatory,
the patient presented an external iliac lymphadenopathy,
and the tumor previous described had a firm yellow
consistency. The histological examination described a
follicular hyperplasia with marked hyalinization and an
expanded follicular dendritic cell network. The immunofluorescence exam revealed a high positivity for CD20
B-lymphocytes and CD3 T-lymphocytes and negativity
for immunoglobulin G4 (IgG4). Therefore, the diagnosis
of unifocal Castleman disease with hyaline–vascular form
was confirmed. As a particularity of the case, we have
to mention that the identification of the origin of the
retroperitoneal mass was facilitated by the fact that the
patient had an ipsilateral ovarian cyst [33].
Abdessayed et al. (2017) published another case of
a 34-year-old patient complaining of epigastric pain,
especially postprandial. The results of the biochemistry
examinations did not reveal anything significant. A tumor,
which seemed to be localized in the pancreas, was found
by the ultrasonographic examination. At the CT examination, this tumor had a homogeneous appearance; it was
solid and well delineated, adjacently located to the celiac
trunk. This time there was the suspicion of either a tumor
at the level of the pancreas or a gastrointestinal stromal
tumor. As in the above-mentioned cases, the diagnosis
was reoriented to another form of the disease, the pancreas,
stomach, and liver being normal at the intraoperative
inspection. The HP examination showed large lymphoid
follicles in the form of “onion skin”, atrophic germinal
centers with concentric rings of B-lymphocytes. On the
other hand, a hyalinization at the stromal level was found,
without an aggregation of the plasma cells [47].
All the cases taken from literature and presented in the
current paper have not shown general signs and symptoms
(fever, anemia, thrombocytopenia or weight loss), and
the pain was a dominant symptom. No imaging method
could state a positive diagnosis; the HP examination was
always necessary.
The surgical management of the unicentric disease
should be represented by a complete removal of the mass,
in order to achieve nearly a 100% 5-year survival. After
surgical removal, the clinical symptoms will disappear and
the seric level of IL-6 decreases [48]. If the complete
removal cannot be achieved, the alternative is represented
by radiation therapy [40]. It is difficult to treat and
completely eradicate the multicentric disease. In certain
cases, corticosteroid, chemotherapy, monoclonal antibodies
and radiotherapy can be applied [42].

After surgery, the patients should be closely monitored by
clinical examination, imagistic exams and serum markers,
due to the risk of lymphomatous conversion of the lymphoid
masses or the development of lymphomas in other sites.
It is recommended an annual 18F-labeled fluoro-2-deoxyglucose (18F–FDG)–PET and serum biomarkers (IL-6,
C-reactive protein, serum free light chains, and quantitative
immunoglobulins) [49].
 Conclusions
The imaging methods are not always conclusive for
the final positive diagnosis. The CT examination may be
helpful in finding suggestive changes for retroperitoneal
schwannomas like cystic degeneration, calcifications or
necrosis areas. Other characteristic, but non-specific
changes at MRI examination might be the tumor mass
identified in the T1 hypodense and T2 hyperdense signal.
Taking into consideration, the fact that schwannomas and
Castleman disease have no specific symptomatology, it
is advisable to include these conditions in the differential
diagnosis of the uterine myomas, especially in the pedunculated type.
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