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Splenic hamartoma is a rare tumor-like lesion composed of structurally disorganized red pulp elements. It has

been hypothesized that two other splenic lesions, cord capillary hemangioma and myoid angioendothelioma,

may fall within the spectrum of splenic hamartoma, simply representing morphological variants. In this study,

we compared the vascular and stromal composition of cord capillary hemangioma and myoid angioendothe-

lioma with those of classical hamartoma. In addition, we assessed the clonal vs polyclonal nature of the lesions

in nine female cases by performing clonality analysis for X-chromosome inactivation at the human androgen

receptor locus (HUMARA) on laser-assisted microdissected samples. In 15 of 17 cases, increased reticulin

and/or collagen content was observed. The classical hamartoma cases showed a vasculature predominantly

composed of CD8þ CD31þ CD34� splenic sinuses, whereas cases of cord capillary hemangioma and myoid

angioendothelioma contained many CD8� CD31þ CD34þ cord capillaries, but very little CD8þ vasculature.

All cases lacked expression of D2–40 and Epstein Barr virus-encoded RNA. All cases showed a proliferation

index of r5% by Ki-67. Cases of classical hamartoma lacked significant perisinusoidal expression of collagen

IV and low-affinity nerve growth factor receptor. Both markers were variably expressed in the other lesions.

Increased CD163-positive histiocytes were found in four cases (three cord capillary hemangiomas and one

myoid angioendothelioma). HUMARA analysis was informative in all nine tested cases, of which three cases

showed a non-random X-chromosome inactivation pattern, indicating clonality. All three clonal cases were cord

capillary hemangiomas. Our study has shown that in spite of considerable morphologic heterogeneity and

overlapping features, classical hamartoma and cord capillary hemangioma and myoid angioendothelioma are

different in terms of their vascular and stromal composition. Clonality analysis supports a true neoplastic origin

for the cord capillary hemangioma. A larger study using additional immunohistochemical and molecular studies

is necessary to further evaluate the biological significance of the current findings.
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Splenic hamartoma is a tumor-like proliferation
with ill-defined borders composed of structurally
disorganized mature red pulp elements, and lacking
organized lymphoid tissue (ie well-formed white
pulp structures). Splenic hamartoma is a rare lesion,
its incidence ranging from 0.17 to 0.2%. It usually
represents an incidental finding detected at autopsy
or splenectomy.1,2 Splenic hamartoma has no gender
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predilection, and has been diagnosed at all ages
(11 months to 86 years).2–4

The majority of patients with splenic hamartoma
are asymptomatic. The 15% or so symptomatic
patients present with abdominal discomfort, ma-
laise, fever, splenomegaly, cytopenias, and rarely
portal hypertension or rupture.5–12 Signs and symp-
toms are usually associated with large mass and
female gender.13,14 Children with splenic hamartoma
are more likely to be symptomatic than adults.15

The origin of splenic hamartoma is controversial.
Some consider splenic hamartoma to be the result
of focal developmental disturbance/congenital
anomaly, malformation, or trauma.8,9 An association
between splenic hamartoma and neoplastic hema-
tologic diseases has also been suggested.2,11,16

Splenic hamartoma exhibits considerable morpho-
logic variation, and at times may be difficult to
differentiate from other benign lesions of the spleen,
benign vascular tumors in particular. On the basis of
the concept that splenic hamartoma represents a
proliferation of red pulp elements abnormally
assembled into a pseudotumoral lesion, Krishnan
and Frizzera17 proposed a classification scheme for
splenic hamartoma based on the relative proportion
of the various red pulp elements (eg cordal histio-
cytes, vessels, myoid cells) observed in a given case.
Using this approach, the authors identified a classi-
cal hamartoma and three variant forms—including
two other previously described entities, cord
capillary hemangioma18 and myoid angioendothe-
lioma19,20—as well as the rare ‘histiocyte-rich’ var-
iant. In its classical form, splenic hamartoma was
defined as a relatively uniform lesion characterized
by irregularly shaped vascular channels lined by
CD8þ CD31þ CD34� endothelial cells (similar to
splenic sinuses), surrounded by red pulp cords. In
contrast to classical splenic hamartoma, cord capil-
lary hemangioma was described as an angiomatoid
proliferation displaying a strikingly lobular pattern
and distinct lobular borders, in which the lobules
were often separated by bands of fibrosis. In addition,
in contrast with classical splenic hamartoma, cord
capillary hemangioma was characterized by a pre-
dominance of CD8� CD31þ CD34þ cord capillaries
with few sinuses. Myoid angioendothelioma was
described as a solitary, well-circumscribed but
unencapsulated mass of the spleen, which was
characterized, in addition to small vessels lined by
CD8� CD31þ CD34þ endothelia as seen in cord
capillary hemangioma, also by an abundance of large
stromal cells with a myoid phenotype expressing
vimentin, smooth muscle actin, and muscle specific
actin, but not desmin. Histiocyte-rich hamartoma
consists of rare cases of otherwise typical hamarto-
mas, which were characterized by a predominance of
cordal histiocytes associated with CD8� CD31þ
CD34þ capillary vessels with a relative paucity of
CD8þ splenic sinuses.17

The striking histologic and immunophenotypic
differences between classical hamartoma and benign

vascular tumors such as cord capillary hemangioma
and myoid angioendothelioma raise the issue of
whether the latter represents variants of hamartoma
or rather morphologically and biologically distinct
entities. In this study, we used immunohistology and
histochemical methods to compare the vascular and
stromal composition of classical hamartoma with
cases of cord capillary hemangioma and myoid
angioendothelioma. In addition, we assessed the
clonality of these lesions by performing clonality
analysis for X-chromosome inactivation at the human
androgen receptor locus, an approach that can be
used to establish clonality in specimens obtained
from female patients.

Materials and methods

Tissue Samples

Formalin-fixed, paraffin-embedded tissue blocks of
17 splenectomy specimens were obtained from the
case files of New York-Presbyterian Hospital-Weill
Cornell Medical College (New York, NY, USA),
Indiana University School of Medicine/Clarian
Health Partners (Indianapolis, IN, USA), Massachusetts
General Hospital (Boston, MA, USA), and Univer-
sity of Chicago (Chicago, IL, USA). These included
seven cases of cord capillary hemangioma, six cases
of classical splenic hamartoma, and four cases of
myoid angioendothelioma. Four micron tissue
sections were prepared from the paraffin blocks
for routine morphologic evaluation, histochemistry,
and immunohistochemistry. IRB approval was ob-
tained at all institutions.

Histochemistry

Histochemical staining for reticulin and trichrome
was performed using an automated stainer (Leica
Microsystems, Bannockburn, IL, USA) according to
the manufacturer’s protocol with minor modifications.

Immunohistochemistry

Immunohistochemical studies were performed using
a Bond-Max autostainer (Vision BioSystems, Hing-
ham, MA, USA) using a polymer-defined peroxidase
detection system after antigen retrieval with epitope
retrieval solution 2 (Vision BioSystems). Monoclonal
antibodies against the following antigens were used:
CD8 (C8/144B; Dako North America, Carpinteria,
CA, USA), collagen type IV (CIV 22; Dako),
smooth muscle actin (1A4; Dako), low-affinity nerve
growth factor receptor/LNGFR (ME20.4; Dako),
CD31 (JC70A; Dako); CD34 (QBEND10; Biogenex
Laboratories, San Ramon, CA, USA), D2–40 (D2–40;
Covance, Berkeley, CA, USA), CD163 (10D6; Leica
Microsystems/Novocastra; Newcastle-upon-Tyne,
UK), and Ki-67 (7B11) (Zymed Laboratories, South
San Francisco, CA, USA). In situ hybridization for
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Epstein Bar virus-encoded RNA (EBER) was per-
formed using the Epstein Barr virus (EBV) probe ISH
kit (Leica Microsystems/Novocastra) according to
the manufacturer’s protocol.

Vascular Composition

The vascular composition of each case was assessed
by immunohistochemical staining for CD8, CD31,
CD34, and D2–40. The density of positive vessels
within the tumor was compared with the adjacent
normal splenic tissue, and graded on a 0–2þ scale
(0, no increase; 1, mildly increased; 2, markedly
increased). The evaluation was performed by using a
� 40 lens by averaging the findings of all lesional
areas compared with the normal areas (a minimum
of five � 40 fields per section were analyzed).

Stromal Composition

The stromal composition of each case was evaluated
by histochemical staining for reticulin (reactivity
with all types of fibers) and trichrome (reactivity
with collagen fibers), as well as by immunohisto-
chemistry for the expression of type IV collagen,
low-affinity nerve growth factor receptor, and
smooth muscle actin. The degrees of reticulin and
collagen fibrosis were compared with those of the
adjacent normal splenic tissue and graded on a
0–2þ scale (0, no increase; 1, mildly increased;
2, markedly increased relative to normal spleen).
Immunohistochemical staining for low-affinity
nerve growth factor receptor was performed to
identify the adventitial reticular cells, and smooth
muscle actin to identify myoid stromal cells within
the lesional tissue. The positive cells for each
marker were also determined on a 0–2þ scale
relative to adjacent normal spleen. CD163 immuno-
staining was used to enumerate histiocytes, whereas
Ki-67 immunostaining was performed to assess the
tumoral proliferation index. In situ hybridization for
EBER was performed in all cases.

HUMARA Assay

The human androgen receptor X-chromosome
inactivation assay (HUMARA) was performed on
the specimens of 9 of 10 female patients. Four
micron sections were prepared from the paraffin
blocks. Laser-assisted microdissection of lesional
and non-lesional spleen was performed using a
PixCell II Laser Capture Microdissection system
(Arcturus Engineering, Mountain View, CA, USA),
as previously described.21 X-chromosome inactiva-
tion analysis was performed as previously de-
scribed.22 Briefly, DNA samples were prepared
from the lesional tissue and control normal spleen
sections from the same patients. The sample was
analyzed with and without digestion with HhaI

restriction endonuclease. PCR was performed and
the products were loaded onto polyacrylamide
denaturing gels. Electrophoresis was performed
and the resulting gel was analyzed using autoradio-
graphy. The samples were considered informative if
the control sample displayed two alleles after PCR
amplification without HhaI digestion. Non-random
inactivation of the X chromosomes was defined
as a complete or near complete absence of one or
the other allele after HhaI digestion, indicating
predominance of one X-linked human androgen
receptor allele.

Results

Clinical and Pathological Features

The clinicopathological characteristics of the 17
cases are summarized in Table 1. There were 10
women and 7 men ranging in age from 8 to 74 years
(mean, 47 years). In six patients (cases 1, 2, 5, 7, 12,
and 13), there was either an associated or past
history of malignancy, including Hodgkin lymphoma,
squamous cell carcinoma of the bladder, rhabdo-
myosarcoma, prostate carcinoma, and granulosa cell
tumor of the ovary. One additional patient (case 16)
has been previously diagnosed with sickle cell
disease, whereas another (case 11) presented with
iron deficiency anemia.

Vascular Composition

Of the 17 cases, 7 cases were classified as cord
capillary hemangioma (Figure 1a). They showed a
predominance of CD8� CD31þ CD34þ cord capil-
laries with relatively few sinusoidal vessels
(Figure 1b and c). Four of 17 cases were classified
as myoid angioendothelioma (Figure 2a). These
were composed of predominantly CD8� CD31þ
CD34þ cord capillaries (Figure 2b and c) separated
by an accumulation of plump stromal cells expres-
sing smooth muscle actin (Figure 2d). Six of 17 cases
were identified as classical splenic hamartoma.
These were composed of a loose network of
vascular channels and red pulp cordal histiocytes
poorly delineated from the adjacent normal spleen
(Figure 3a). The vessels were composed of predo-
minantly CD8þ CD31þ CD34� splenic sinuses
(Figure 3b and c). Cord capillaries were present, but
were few and widely separated. There were a
variable number of lymphocytes, plasma cells, and
histiocytes. However, no well-formed lymphoid
follicles or peri-arteriolar lymphoid sheaths were
seen. All cases lacked expression of the lymphatic
marker D2–40. The uninvolved spleen showed a
normal expression pattern for the various vascular
markers, namely a predominance of CD8þ CD34�
sinusoidal vessels with a relative paucity of CD8�
CD34þ cord capillaries. CD31 highlighted both
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types of vasculature both within the hamartomatous
lesions and the normal splenic tissue.

Stromal Composition

Reticulin and trichrome histochemical stains were
performed in all cases with the exception of case 9,
in which only a reticulin stain was performed
because of limited tissue availability. An increase
in intralesional/perivascular reticulin content
(1þ or more) was seen in 15 of 17 cases, whereas
10 of 16 cases showed increased collagen content
(1þ or more). Seven of 11 cases exhibiting a non-
classical morphology showed an increased number
of stromal cells expressing low-affinity nerve growth
factor receptor, whereas two of six cases of classical
hamartoma showed a significant increase for this
marker. A minimal increase in subendothelial base-
ment membrane collagen IV was seen in only three
cases. Smooth muscle actin-positive cells were
increased in 14 of 17 cases. The largest number of
cells positive for smooth muscle actin, including
plump myoid cells, was identified in the four cases
of myoid angioendothelioma. An increased number

of CD163-positive histiocytes was found in all cases.
Significant sclerosis was identified in two cases
(cases 4 and 6) of cord capillary hemangioma
(Figure 4a and b), resembling the putatively pseudo-
tumoral splenic lesion termed ‘sclerosing angioma-
toid nodular transformation’ of the spleen originally
described by Martel et al.23 Atypical, ‘bizarre’
stromal cells were seen in another case (case 10) of
cord capillary hemangioma, a morphologic variation
of splenic hamartoma previously described by
Cheuk et al.24 Cases 3 and 7 showed the presence
of extramedullary hematopoiesis in the uninvolved
splenic tissue. All 17 cases had a low proliferation
index as indicated by Ki-67 (r5% in all cases). All
17 cases lacked evidence of EBV infection as
indicated by their negativity for in situ hybridization
for EBER.

HUMARA Assay

Non-random X-chromosome inactivation was infor-
mative in all nine evaluated cases; these included
five cases of cord capillary hemangioma, two cases

Figure 1 Morphologic and immunohistochemical characteristics of cord capillary hemangioma. (a) A case of cord capillary hemangioma (case
1) composed of a loose network of ill-defined vascular channels that are CD8� (b) and CD34þ (c), consistent with cord capillary phenotype.

Table 1 Clinicopathological characteristics of cord capillary hemangioma, myoid angioendothelioma, and classical splenic hamartoma
cases

No. Age Sex Subtype Retic Trich Coll
IV

LNGFR SMA CD34 CD31 CD8 D2–40 CD163 Ki-67
(%)

EBER HUMARA Other features

1 13 F CCH 1+ 1+ � 2+ 1+ 2+ 1+ � � 2+ o5 � Clonal H/O Hodgkin lymphoma
2 69 F CCH 1+ 0–1+ 0–1+ 0–1+ 0–1+ 2+ 2+ � � 1+ 5 � Non-clonal H/O bladder ca
3 62 F CCH 0–1+ � 0–1+ 0–1+ 1+ 1+ 1+ � � 2+ o5 � Clonal +EMH
4 31 F CCH 2+ 2+ � 2+ 1+ 2+ 2+ � � 1+ o5 � Clonal +Sclerosis
5 21 F CCH 2+ � � � 0–1+ 1+ 1+ � � 1+ o5 � Non-clonal H/O rhabdomyosarcoma
6 55 M CCH 2+ 2+ � 2+ 1+ 2+ 2+ � � 1+ o5 � ND +Sclerosis
7 74 M CCH 1+ � � � � 2+ 1+ � � 2+ o5 � ND H/O prostate ca; +EMH
8 59 F MA 2+ 2+ � 1+ 2+ 2+ 1+ � � 1+ o5 � ND
9 48 M MA 2+ ND 0–1+ 1+ 2+ 1+ 1+ � � 2+ 5 � ND

10 66 F MA 2+ 1+ � 2+ 2+ 2+ 2+ 0–1+ � 1+ 5 � Non-clonal +Bizarre stromal cells
11 24 F MA 2+ 2+ � 2+ 2+ 1+ 1+ � � 1+ o5 � Non-clonal H/O Iron-deficiency anemia
12 30 F Classical 1+ � � 0–1+ 1+ 1+ 1+ 2+ � 1+ o5 � Non-clonal H/O Hodgkin lymphoma
13 65 F Classical 1+ 1+ � 0–1+ 1+ 1+ 1+ 2+ � 1+ 5 � Non-clonal H/O Granulosa cell tumor
14 62 M Classical 0–1+ 0–1+ � 0–1+ 1+ 1+ NS 2+ � 1+ o5 � ND
15 41 M Classical 1+ 1+ � 2+ 1+ � 1+ 1+ � 1+ o5 � ND
16 8 M Classical 2+ 2+ � 2+ 1+ � 2+ 2+ � 1+ o5 � ND H/O Sickle cell disease
17 66 M Classical 1+ 1+ � 0–1+ 1+ 1+ 1+ 2+ � 1+ o5 � ND

Mean age 47 years (range, 8–74 years).
CCH, cord capillary hemangioma; MA, myoid angioendothelioma; Classical, classical hamartoma; Trich, trichrome; Coll IV, collagen IV; LNGFR,
low affinity nerve growth factor receptor; SMA, smooth muscle actin; EBER, in situ hybridization for EBV-encoded RNA; HUMARA, human
androgen receptor allele; ND, not done; H/O, history of; ca, carcinoma; EMH, extramedullary hematopoiesis.
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of myoid angioendothelioma, and two cases of
classical splenic hamartoma. Of the five cases of
cord capillary hemangioma, three cases (cases 1, 3,
and 4) showed a non-random X-chromosome in-
activation pattern, indicating clonality (Figure 5a).
Both cases of myoid angioendothelioma showed a
polyclonal pattern, as did both cases of classical
splenic hamartoma (Figure 5b).

Discussion

Primary splenic tumors are relatively rare. Vascular
lesions are the most common non-hematologic
primary splenic tumors, most of which are benign
vascular neoplasms such as hemangioma and
lymphangioma.1,8 However, benign splenic vascular
tumors are often difficult to distinguish from each

Figure 2 Morphologic and immunohistochemical characteristics of myoid angioendothelioma. (a) A case of myoid angioendothelioma
(case 8) composed of CD8� (b) and CD34þ (c) vascular spaces, which are separated by large stromal cells expressing smooth muscle
actin (d).

Figure 3 Morphologic and immunohistochemical characteristics of classical splenic hamartoma. (a) A case of classical hamartoma
(case 14) is composed of sinus-like vasculature expressing CD8 (b), but negative for CD34 (c).
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other and from pseudotumoral lesions such as
splenic hamartoma and inflammatory pseudotumor,
in part because of the low frequency and morpho-
logic overlap between these lesions. Immunohisto-
chemical studies are often of considerable help
in the classification of these types of splenic
lesions.8,25,26

Hemangiomas are the most common benign
neoplasm of the spleen. Although the majority of

the cases are of the cavernous type, capillary
hemangioma is also occasionally seen. Although
cavernous hemangioma is usually easily distin-
guished from splenic hamartoma by its gross and
microscopic appearance, capillary hemangioma may
be difficult to distinguish from splenic hamartoma
both radiographically and histologically.8,25,26 How-
ever, there are important immunohistochemical
differences between the two lesions. Although
splenic hamartomas contain two types of vessels,
namely CD8þ CD34� splenic sinuses, which form
the bulk of the lesion vascularity, and relatively
scarce CD8� CD34þ cord capillaries, hemangiomas
are composed of a single type of blood vessel, that
is capillaries lined by CD8� CD34þ endothelial
cells.8,25,26 Littoral cell angioma, a rare benign
vascular tumor of the spleen, can be easily distin-
guished from hamartoma in view of its typical
morphological findings, that is a relatively mono-
morphic proliferation of sinus-like vascular chan-
nels displaying a characteristic CD8�, CD34�, CD68þ
immunophenotype.27

Splenic pseudotumoral lesions included in the
category ‘hamartoma’ are composed of red pulp
elements arranged in variable proportions. Differ-
ences in the relative proportion of these elements,

Figure 4 A case of cord capillary hemangioma with pronounced sclerosis (case 6). (a) On low magnification, the lesion shows a striking
nodular appearance with vascular nodule surrounded by fibrosclerotic stroma. (b) The nodules are composed of vascular spaces lined by
plump endothelial cells with extravasated erythrocytes. The morphologic features observed in two of our cases of cord capillary
hemangioma overlap with those of ‘sclerosing angiomatoid nodular transformation’ (SANT) of the spleen.

Figure 5 (a) HUMARA assay on a case of cord capillary
hemangioma (case 1). Lanes 1 and 2, control tissue without and
with HhaI digestion; lane 3, tumor tissue without digestion;
lane 4, tumor tissue with digestion showing clonal pattern (non-
random X-chromosome inactivation). (b) HUMARA assay on a
case of classic hamartoma (case 14) showing polyclonal pattern.
Lanes 1 and 2, control tissue without and with HhaI digestion;
lane 3, tumor tissue without digestion; lane 4, tumor tissue with
digestion.
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that is splenic sinuses and histiocytes, may account
for the existence of variants such as histiocyte-rich
hamartoma.17 A more complicated issue is the
nature of cord capillary hemangioma. Whether or
not cord capillary hemangioma is truly a benign
vascular tumor or just a variant of hamartoma has
never been resolved.17 In this study, we have
confirmed that in spite of some overlapping
features, cases of splenic hamartoma exhibiting
classical morphology are different in terms of their
vasculature and stromal composition from cases
of cord capillary hemangioma. Specifically, cases
of classical hamartoma show a predominance of
CD8þ sinusoidal vasculature, whereas cases of cord
capillary hemangioma and myoid angioendothelio-
ma contain predominantly CD34þ cord capillaries
and very little sinusoidal vasculature. Furthermore,
of the five cases of cord capillary hemangioma
evaluated by HUMARA assay, we showed clonality
in three cases, supporting a true neoplastic origin for
this lesion. Both cases of myoid angioendothelioma
and both cases of classical hamartoma were poly-
clonal. The morphologic features of cord capillary
hemangioma in our series, including the lack of
atypia and the low proliferation index (r5%), are
fully consistent with its categorization as a benign
vascular neoplasm. Although two of five cases of
cord capillary hemangioma showed a polyclonal
pattern on HUMARA, several studies have shown
that random X-chromosome inactivation is observed
in only 50–60% of bona fide cancers.28–30 Persis-
tence of biallelic bands after digestion by methyla-
tion-sensitive restriction enzyme in tumor samples
may be attributed to several factors, including but
not limited to incomplete digestion of DNA samples
prepared from formalin-fixed, paraffin-embedded
tissues, presence of X-chromosome aneuploidy,
reactivation of inactive X-chromosome-linked genes,
and variable methylation patterns at the CpG sites of
androgen receptor locus.31–33

Cord capillary hemangioma is a relative rare entity
first described in 1993 by Krishnan et al18 in an
abstract, whereas few other cases have also been
subsequently reported.34,35 It was hypothesized by
Krishnan and Frizzera17 that cord capillary heman-
gioma may represent a ‘capillary-vessels-rich’ var-
iant of splenic hamartoma. Owing to the presence of
both lobular architecture and significant sclerosis
(as seen in two of our cord capillary hemangioma—
cases 4 and 6), a proportion of cord capillary
hemangiomas show overlapping features with yet
another putatively pseudotumoral splenic lesion,
which has been termed ‘sclerosing angiomatoid
nodular transformation’ of the spleen. Sclerosing
angiomatoid nodular transformation, which was
originally described by Martel et al23 in 2004, is
thought to be a reactive response of the spleen
secondary to vascular obstruction or to represent a
terminal stage of inflammatory pseudotumors or
organizing hematomas, although the authors con-
ceded the possibility that sclerosing angiomatoid

nodular transformation may represent a splenic
hamartoma or possibly a benign vascular lesion,
which has undergone sclerotic changes. Similar
lesions have been described by others.36,37 In a more
recent series of sclerosing angiomatoid nodular
transformation cases, published by Diebold et al,38

one of the lesions was found adjacent to a splenic
hemangioma. This suggests the possibility of a
secondary response possibly to vascular obstruction
and/or intratumoral thrombosis. In fact, sclerosing
angiomatoid nodular transformation-like features
can be commonly seen in the presence of throm-
bosed vessels, occurring both in reactive (eg throm-
bosed hemorrhoids) as well as neoplastic settings
(eg surrounding metastases), as also suggested by
Diebold et al.38 Sclerosing angiomatoid nodular
transformation-like lesions have been described in
spleens involved by carcinomas39 and in the
presence of splenic extramedullary hematopoiesis,
particularly in cases with large extramedullary
hematopoiesis nodules associated with sclerosis, a
lesion also known as sclerosing extramedullary
hematopoietic tumor.40 In a proportion of these
cases, the presence of fibrotic stroma containing
CD34-positive capillaries, but devoid of CD8-posi-
tive sinuses, result in a distinct nodularity and a
close resemblance to sclerosing angiomatoid nodu-
lar transformation (Orazi, unpublished observation).
Lastly, an overlap between sclerosing angiomatoid
nodular transformation and splenic inflammatory
pseudotumor has also been reported. This again
points toward an obstructive vascular pathogenesis,
particularly if one considers that a proportion of
sclerotic splenic inflammatory pseudotumors,
particularly those seen arising close to the splenic
hilum, are of possible vascular derivation,8 the
vessel having undergone thrombosis and subse-
quent sclerotic changes. A proportion of splenic
inflammatory pseudotumors may represent a loca-
lized abnormal inflammatory response often rich in
plasma cells, such as seen in cases of plasma cell
granuloma of the lung. Similarly, sclerosing angio-
matoid nodular transformation can also be quite
heterogeneous; some sclerosing angiomatoid nodu-
lar transformation cases possess an abundance of
plasma cells, particularly cases rich in the IgG4-
positive plasma cell subset. In addition, similarly to
inflammatory pseudotumor, EBV participation has
been documented in a few cases.41,42

In their 2003 review article,17 Krishnan and
Frizzera stressed the concept that splenic sinuses
and cord capillaries are both characteristic struc-
tures of the red pulp and that their respective
relative predominance could result in classical
hamartoma or cord capillary hemangioma, respec-
tively. However, they also acknowledged that the
striking histologic and immunohistochemical differ-
ences between classical hamartoma and cord capil-
lary hemangioma may support the contention that
they represent two distinct entities with an unclear
biologic relationship. Our finding of clonality in
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cases of cord capillary hemangioma but not in
classical splenic hamartoma or myoid angioendothe-
lioma supports the notion that cord capillary
hemangioma is indeed biologically distinct and
represents a true vascular neoplasm. Thus, similar
to cases included under the category ‘inflammatory
pseudotumor,’ which include both polyclonal reac-
tive lesions (‘true inflammatory pseudotumor’) as
well as clonal proliferations (eg EBV-positive folli-
cular dendritic cell-like pseudotumor), classical
splenic hamartoma and cord capillary hemangioma,
although sharing some morphologic features, are
most likely biologically heterogeneous. Only a
comprehensive analysis, including immunohisto-
chemistry, cytogenetics, and molecular genetic stu-
dies permits a reproducible separation among these
rare tumoral and pseudotumoral splenic lesions.
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