
Abstract Intravascular papillary endothelial hyperplasia
(IPEH) is a benign vascular lesion which is thought to re-
present an unusual form of organizing thrombus. A case of
IPEH in the kidney of a 7-year-old girl is described. She
suffered from intermittent flank pain and gross hematuria
for 6 months. On radiological examinations, well-defined
hypoechoic lesions were identified in the medullary por-
tion of the left kidney. A well-demarcated, sponge-like
mass was noted on gross examination. It was an intravas-
cular mass lined by a fibrous capsule of various thickness-
es. It was characterized by papillary fronds lined with be-
nign endothelial cells. This is the first description of a renal
IPEH in a child.
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Introduction

Intravascular papillary endothelial hyperplasia (IPEH) is a
common vascular lesion of soft tissue, which was first de-
scribed by Masson in 1923 [11]. This lesion is interpreted
as the result of reactive endothelial proliferation rather than
a neoplasm [7]. Clearkin and Enzinger first used the term
IPEH in 1976 [3]. It mimics a malignant vascular tumor
morphologically and is referred to by several terms: hema-
ngioendotheliome végétant intra-vasculaire [11], intravas-
cular angiomatosis [13], and Masson’s pesudoangiosarco-
ma [10]. It is commonly located within veins in the head,
neck, fingers and trunk [3, 6, 10, 13], where it appears as a

small, firm, superficial mass. Hashimoto [6] classified it
into three types by sites and associated lesions. The pure
form is characterized by lesions within a dilated vascular
space, and the mixed form, by a focal area of intravascular
papillary endothelial hyperplasia in hemangioma. The third
form belongs to neither of the first two. There have been
over 200 well-documented cases of IPEH. However, vis-
ceral IPEH is rare [2, 4, 5, 8, 9, 14]. The visceral IPEH re-
ported include three cases of renal IPEH [5, 9, 14]. Inter-
estingly, all previous cases of renal IPEH have occurred in
adults, and it has never been reported in a child before
now. This report documents a new case of a renal IPEH
found in a child and briefly reviews the relevant literature.

Clinical history

A 7-year-old girl was referred from the pediatric clinic for investiga-
tion of intermittent abdominal pain and gross hematuria that had been
present for 6 months. Physical examination did not reveal a flank
mass. Routine laboratory tests were within normal limits except that
hematuria was obvious on urine analysis. A renal ultrasonography re-
vealed a well-circumscribed echogenic mass in the mid-portion of the
left kidney. A CT revealed a low attenuation mass 1.8×1.6 cm in size
and without a fat component in the pelvic region of the left kidney
(Fig. 1). On admission, vanillylmandelic acid, homovanillic acid, and
neuron-specific enolase in the 24-h urine were within normal limits.
A left nephrectomy was done as a renal tumor, such as Wilms’ tumor,
neuroblastoma, or angiomyolipoma, was suspected.

Materials and methods

Formalin-fixed paraffin-embedded tissue sections were stained
with hematoxylin and eosin for routine examination. Immunohis-
tochemical staining was done with the Microprobe Immuno/DNA
stainer (Fisher Scientific, Canada). Antibodies for factor VIII-
related antigen (Zymed USA), CD34 (DAKO, USA), and type-IV
collagen (DAKO, USA) were used.

Pathological findings

The left kidney was 10×6×3 cm in size. External exami-
nation was nonspecific. When bisected, a well-circum-
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scribed, sponge-like lesion 1.8×1.6 cm in size was noted
in the medullary portion (Fig. 2).

Histological preparations showed a vascular mass
lined by a fibrous capsule of variable thickness separat-
ing it from the surrounding renal tissue. The lesion was
characterized by papillary structures lined by a layer of
endothelial cells (Fig. 3A). Some papillae appeared as
free-floating islands within a vascular space. The papil-
lary structures were covered with a single layer of plump
endothelial cells. Cellular pleomorphism, stratification or
mitotic figures were not noted. Endothelial cells have
one nucleus, and occasionally a small indistinct nucleo-
lus. Foci of hemangioma or lymphangioma were not
found. These light microscopic findings closely matched
the reports of other authors who describe IPEH in the
kidney and other sites [12–14].

We observed a positive granular or diffuse staining re-
action for factor VIII-related antigen in the cytoplasms
of the endothelial cells covering the papillary fronds.
Type-IV collagen showed positive reactivity along the
cytoplasm of the endothelial cells. Immunohistochemis-
try for CD 34 was negative in the cytoplasms of the en-
dothelial cells covering the papillary fronds of the IPEH.

Discussion

Intravascular papillary endothelial hyperplasia is charac-
terized by exuberant intravascular endothelial prolifera-
tion. Although IPEH of soft tissue is commonly found,
visceral IPEH is rare [2, 4, 5, 8, 9, 14]. Three cases of re-
nal IPEH have been reported, and all of them had devel-
oped in adults [5, 9, 14]. This report is the first descrip-
tion of renal IPEH in a child.

Previously reported renal IPEHs in adults have been in
the medullary portion and have had overall histological
features similar to those of IPEHs in other sites. Cutane-
ous and soft-tissue lesions are classified into three forms:
a pure form that occurs within a dilated vascular space, a
mixed form that appears as focal changes in hemangio-
ma, and a third form that belongs to neither of the first
two [6]. The present case of IPEH has the pure form. Al-
though the pathogenesis of IPEH is still a matter of spec-
ulation, many authors agree with the opinion of Clearkin

Fig. 1 CT reveals a round mass with homogeneous low density,
measuring 1.8×1.6 cm (arrowhead)

Fig. 2 The cut surface of left kidney reveals an ill-defined,
sponge-like lesion in the medullary portion (arrowhead)

Fig. 3 A The low magnification shows an intravascular papillary
mass within a fibrous capsule. (Hematoxylin-eosin, original mag-
nification ×40). B Some papillae appear as free-floating islands
within the vascular space. One layer of swollen or plump endothe-
lial cells line the papillary structures. Cellular pleomorphism or
mitotic figures are not noted. (Hematoxylin-eosin, original magni-
fication ×200)
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[3] and Salyer [13] that it is probably a peculiar morpho-
logical feature of a thrombus undergoing organization.

Some benign and malignant vascular tumors of the kid-
ney should be excluded in the differential diagnosis of
IPEH. Renal hemangioma usually presents with intermit-
tent gross hematuria. It can be hypervascular or normal on
angiography [12]. Microscopically, most renal hemangio-
mas are cavernous, with large blood-filled vascular spaces
lined by a layer of cytologically benign, nonpapillary en-
dothelial cells [5]. The differentiation of IPEH from an-
giosarcoma [1] is difficult in some cases. The findings
which favor an IPEH over an angiosarcoma are as fol-
lows: (1) the papillary endothelial proliferation is entirely
confined to intravascular spaces that otherwise have nor-
mal endothelial linings; (2) most of the papillary struc-
tures are associated with thrombi; (3) the endothelial cells
in the papillary structures show only slight atypia and oc-
casional mitotic figures; (4) a “piling up” of the endotheli-
al cells is unusual; and (5) tumor necrosis is rare [6].

The space-occupying lesions of the kidney in child-
hood are Wilms’ tumor, mesoblastic nephroma, rhabdoid
tumor, and clear cell sarcoma. In order to avoid an unnec-
essary surgical procedure, benign vascular tumors should
be included in the category of the space-occupying le-
sions of the kidney. Needle biopsy should be avoided be-
cause of the risk of bleeding.

Our report of a case of renal IPEH during childhood
and the description of its pathological features and dif-
ferential diagnoses led us to the following conclusions.
Papillary endothelial hyperplasia should be included in
the differential diagnosis of vascular lesions in this site.
Preoperative diagnosis of renal IPEH is difficult because
there are no particular symptoms and no general agree-
ment on the radiological findings. However, no case of
metastasis or malignant transformation has been reported
with IPEH. Intra-operative tissue examination should be
considered if operative treatment is chosen.


