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Abstract: Anastomosing hemangioma is a recently described, unusual variant of capillary hemangioma which 
seems to be unique for the genitourinary system, with a particular proclivity for the kidney. Histologically, it is char-
acterized by a unique sinusoidal architecture reminiscent of splenic parenchyma that can lead to concern for angio-
sarcoma. We herein report a further case of anastomosing hemangioma originating in the right kidney of a 48-year-
old Chinese man. The patient had a past medical history significant for hepatocellular carcinoma; this tumor was 
incidentally identified as an asymptomatic right renal mass during the periodical surveillance of the hepatic cancer. 
The resected tumor measured 2.5cm in maximum diameter and microscopically demonstrated an overall lobulated 
growth pattern with alternating cellular areas composed of anastomosing sinusoidal capillary-sized vessels lined 
by hobnail endothelial cells, and edematous, hyaline paucicellular areas. Cytologically the tumor cells were gener-
ally bland and exhibited positivity for CD31, CD34 immunohistochemically. The patient had been in a good status 
without evidence of tumor recurrence 12 months after the surgery. This rare variant renal hemangioma is in need 
of more recognition and should not be over-diagnosed as a malignance, particularly angiosarcoma. 
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Introduction

Primary vascular tumors of the kidney are 
uncommon [1, 2]. Most of the previously report-
ed renal vascular lesions are benign vascular 
tumors or tumor-like diseases [3, 4], occasion-
ally are malignances [3, 5]. The largest renal 
series, from the files of several large institu-
tions, Brown et al [3] found only 25 cases dur-
ing a 14-year period. Recently, Montgomery 
and Epstein [6] documented a small series of a 
new variant of a benign vascular tumor involv-
ing the kidney, perinephric adipose tissue, and 
testis, which they designated “anastomosing 
hemangioma”. Subsequently, several cases of 
this novel vascular tumor have been reported 
occurring not only in the kidney [3, 4, 7, 8] but 
also sporadically in the ovary [7] and adrenal 
gland [9]. According to the previous reports, 
this anastomosing subtype of hemangioma 
seems to be unique for the genitourinary sys-

tem [6-8], with a particular proclivity for the kid-
ney. Histologically this tumor has characteristic 
features with an unusual sinusoidal anasto-
mosing appearance that can lead to concern 
for a malignance [6, 7]. Herein we describe a 
Chinese case of anastomosing hemangioma 
occurring in the kidney and a brief review of the 
previous published 18 renal cases in seventeen 
patients in the English-language literature is 
also discussed [3, 4, 6-8].

Case presentation

A 48-year-old Chinese man with a past medical 
history significant for hepatocellular carcinoma 
underwent left segmental hepatolobectomy 
and splenectomy at an outside tertiary hospital 
in 2000, the postoperative pathological report 
of the tumor suggested poorly-differentiated 
hepatocellular carcinoma, and he had been fur-
ther treated with transcatheter arterial chemo-
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embolization (TACE) five times because of 
tumor relapse after the surgery within 10 years. 
He was clinically unremarkable during the suc-
ceeded 1-year follow-up period without evi-
dence of tumor recurrence or metastasis. In 
the November of 2011, when an 2.1x2.0cm 
abnormal density imaging was incidentally 
identified in the right kidney by contrast-
enhanced computed tomography (CT) scan at 
an outside medical institution during the peri-
odical surveillance of the hepatic cancer. Two 
month later, the man was admitted to the 
department of urology at our hospital, he 
denied flank pain, gross hematuria or weight 
loss either, and had normal arterial blood pres-
sure. The preoperative laboratory examination 
revealed that the patient’s serum alpha-feto-
protein (AFP) level was slightly elevated 
(58.50ng/ml). A subsequent magnetic reso-
nance imaging (MRI) scan demonstrated an 
2.3x2.1x1.8cm round, well-defined solid mass 
in the upper pole of the right kidney closely 
abutting the capsule region (Figure 1) suspi-
cious for renal cell carcinoma (RCC) or even a 
metastasis given that the patient’s significant 
liver cancer history, otherwise the contralateral 
kidney was unremarkable, the remnant liver 
was fibrotic without evidence of mass occupa-
tion and there existed several small simple 
cysts in the right lobes. Thus, the man under-
went a right laparoscopic partial nephrectomy. 
Both the intraoperative impression and a post-

operative ultrasonograph confirmed that gross-
total tumor resection had been achieved. The 
patient’s serum AFP concentration decreased 
within normal level (10ng/ml), he was dis-
charged a week later. Recently, at a 12-month 
follow-up, the patient was in a good status with 
no evidence of renal tumor relapse.

Immunohistochemical studies

The partial nephrectomy specimen was fixed 
overnight in 10% neutral buffered formalin, 
embedded in paraffin and 4-μm sections were 
stained with hematoxylin and eosin. 
Immunohistochemical analysis was performed 
manually according to Envision two-step meth-
od. A large panel of commercially available pri-
mary antibodies were used including CD31, 
CD34, D2-40, cytokeratinAE1/AE3, epithelial 
membrane antigen (EMA), AFP, glypican3, 
α-smooth muscle actin (SMA), desmin, HMB45 
and S100 protein. Appropriate positive and 
negative controls were run concurrently for all 
the markers tested.

Pathological findings

Grossly, the resected specimen showed a well-
circumscribed but un-encapsulated round 
mass measuring 2.5x2.0x1.5cm. On cut sur-
face, the tumor was fleshy, mahogany brown 
with a spongy texture abutting but not invasion 
into the renal capsule. 

Microscopically, the tumor was well-demarcat-
ed but un-encapsulated with small renal 
tubules entrapped at the periphery of the lesion 
(Figure 2A, B). At scanning magnification, the 
tumor displayed an overall lobular growth pat-
tern with alternating cellular and paucicellular 
areas (Figure 2C). The latter predominantly 
located at the center of the lesion while the cel-
lular areas trended to distribute peripherally. At 
higher power, the cellular areas consisted of 
tightly packed capillary-sized blood vessels 
with an anastomosing sinusoidal architecture, 
the vessels were sometimes lined by hobnail 
endothelial cells and separated by a slight 
amount fibrous stroma with myoid supporting 
cells (Figure 2D, 3C). Focally, this vascular pro-
liferation extended into a cystically dilated 
large-caliber vessel, displaying an intravascular 
growth pattern (Figure 3A). The paucicellular 
areas were composed of loose, edematous or 
hyaline stroma with more ectatic, thin-walled 

Figure 1. Contrast-enhanced MRI scan showed a 
round, well-defined mass lesion in the upper pole of 
right kidney with homogeneously hyper-intense ef-
fect, measuring 2.3x2.1cm.
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Figure 2. A. Histological evaluation showed a well-demarcated but un-encapsulated mass with B. small renal tu-
bules entrapped at the periphery of the lesion. C. At low power, the lesion had an overall lobulated architecture 
with alternating cellular and hypocellular areas. D. At higher magnification, the cellular zones were composed of 
anastomosing sinusoidal-like irregular vessels lined by hobnail endothelium, seated in a framework of fibrous sup-
porting stromal tissue.

channels. There had zones consisting of less 
complex vessels lined by inconspicuous hob-
nail endothelial cells and separated by more 
sclerosing fibrous septa which blended imper-
ceptibly with the cellular zones (Figure 3B). 
Cytologically, the tumor cells were overall bland 
without marked nuclear atypia, multi-layering 
or mitotic and apoptotic activity, although a 
slight degree nuclear enlargement was noted 
(Figure 3C). There was moderate amount of 
stromal hemorrhage, red cells extravasation, 
and occasionally vascular thrombi (Figure 3D). 
No histopathologic evidence of extramedullary 
hematopoiesis and intracytoplasmic hyaline 
globules were present. Scattered within the 
background was a small number of lympho-
cytes without plasma cells or acute 
inflammation.

Immunohistochemical analysis revealed that 
the tumor cells were diffusely positive for CD34 

and CD31 (Figure 4A), negative for cytokerati-
nAE1/AE3, EMA, HMB45, SMA, desmin, D2-40, 
AFP, glypican3 or S100 protein. While the sup-
porting stromal cells were positive for SMA but 
not desmin, CD31 or CD34 (Figure 4B, C). 
CytokeratinAE1/AE3 and EMA highlighted the 
entrapped renal tubules (Figure 4D). 

The histopathologic appearance together with 
the immunophenotypic feature of this tumor 
was indicated of a diagnosis of anastomosing 
hemangioma of the kidney.

Discussion and review

Hemangioma in general is a relatively common 
mesenchymal tumor that typically arises in skin 
and subcutaneous soft tissue and occasionally 
in viscera. Among the visceral organs the liver 
is the most frequent involvement location. 
However, its occurrence in the kidney is rare, 
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Figure 3. A. Focally, the tumor demonstrated an intravascular growth pattern. B. There existed zones of sclerosis 
and deposition of collagen between the sinusoidal vascular channels. C. Cytologically, the tumor cells were overall 
bland with only a slight degree nuclear enlargement but lacking both marked nuclear atypia and any mitotic figures. 
D. Vascular thrombi were occasionally observed.

with less than 250 cases having been previ-
ously reported [1-4, 6, 7]. Most of the reported 
renal hemangiomas have been histologically 
classified as capillary or cavernous subtype 
[10]. In 2009, Montgomery and Epstein [6] 
described a novel variant of capillary hemangi-
oma with an unusual sinusoidal pattern remi-
niscent of splenic parenchyma which they firstly 
termed “anastomosing hemangioma”. From 
then on, a total of eighteen cases of this unique 
vascular tumor of the kidney have been docu-
mented in the literature so far [3, 4, 6-8]. The 
clinicopathologic characteristics of all pub-
lished cases of this kind of lesion are summa-
rized in Table 1.

Including the current one, the total of 19 cases 
present at a wide age ranging from 21 to 83 
years (median: 53 years, average: 55 years), 
with most patients within their fifth to sixth 
decades. This tumor shows a slight predilection 
for males, with a male to female ratio of approx-

imately 1.4:1 (11:8). Most lesions are unilater-
al, isolated with only one bilaterally [7]. Both 
the left and right lateral kidney can be roughly 
equally affected and any region of the kidney 
can be involved including renal hilum, cortex, 
capsule regions and perirenal adipose tissues, 
with an anatomical preference for the hilum 
similar to the common angioma type of the kid-
ney, which most frequently arise in the medulla 
and the renal pelvis [1, 2, 10]. The tumor size of 
the 19 cases ranges from 0.6-5.0cm (median: 
2.0cm, average: 2.1cm). The reported clinical 
manifestations include intermittent hematuria 
[6], flank pain [6], lower urinary tract symptoms 
[8], but a majority of these lesions are detected 
incidentally, either on radiographic investiga-
tions for other unrelated reasons [7], as the 
current case illustrated or at the time of 
nephrectomy for other diseases [3, 7]. It has 
been suggested that larger lesions which locate 
near renal pelvis or medullar may present as 
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Figure 4. Immunohistochemical analysis revealed that (A) the tumor cells were diffusely positive for CD34 and (B) 
the myoid supporting stromal cells were positive for SMA but (C) negative for desmin, and (D) cytokeratinAE1/AE3 
highlighted the entrapped normal renal tubules.

microscopic hematuria, whereas those arising 
in cortex are often discovered incidentally [3]. It 
is noteworthy that at least about 37% (7/19) of 
the reported cases are associated with end-
stage renal disease (ESRD) [3, 4, 7], 60% (4/7) 
of which have previously experienced renal 
transplantation and are incidentally identified 
during evaluation for ESRD [3, 7]. Most recently 
Buttner et al [11] retrospectively searched 90 
nephrectomy specimens with ESRD for mesen-
chymal lesions, they detected eight hemangio-
mas with an incidence of 8.8%, all these hem-
angiomas were histologically capillary type 
which at least focally demonstrated a distinc-
tive communicating sinusoidal morphological 
pattern reminiscent of the splenic sinusoids 
correspond to anastomosing hemangioma. 
This observation together with our review find-
ings point to a tendency of these peculiar hem-
angiomas to develop in ESRD. Interestingly, in 
one case reported by Kryvenko et al [7], an 
adult man presented as chronic polycythemia 

due to extramedullary hematopoiesis of the 
anastomosing hemangioma in the right kidney. 
While it has been mentioned that renal heman-
giomas may be associated with systemic angio-
matosis and can be a clinical situation of 
Klipple-Trenaunay syndrome, Sturge-Weber 
syndrome [1, 2], however, as far as we know, 
anastomosing hemangioma has not been 
reported associated with any known syndrome 
or coexisted with any other non-renal hemangi-
omas. It has also been reported that hemangio-
mas in the kidney may be concurrent with both 
benign and malignant renal epithelial tumors 
[3, 11] and in our review, one case, which occur-
ring in the background of ESRD, is found to be 
associated with papillary adenoma [4].

Macroscopically, anastomosing hemangiomas 
are usually well-demarcated but non-encapsu-
lated with a mahogany brown spongy consis-
tency [3, 6-8] and are typically located in the 
hilar [3, 6], with some spanning the medulla 
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Table 1. Summary of the reported cases of anastomosing hemangioma in the kidney 
Case Ref/Year Age(Y)/Sex Clinical Manifestation Operation Site/Lateral Tumor 

Size (cm)
Fellow-up 
(months)

1 6/2009 74/M Intermittent hematuria Nephrectomy NA 1.5 NED(36)
2 75/M Intermittent hematuria Nephrectomy Kidney in adipose 

tissue near ureter
2.0 NA

3 65/F Vague abdominal pain Excision of lesion Perinephric 
adipose tissue

2.0 NED(8)

4 49/M NA Nephrectomy Renal hilum 1.3 NED(12)
5 3/2010 56/M NA Partial nephrectomy Right 1.3 NA
6 33/F NA Nephrectomy Left, upper pole 3.2 NA
7 21/M ESRD, post transplant, incidental Nephrectomy Right 2.2 NED(24)
8 44/F NA Nephrectomy Left 2.0 NED(72)
9 83/F NA Nephrectomy Left 3.5 NED(24)
10 7/2011 51/F ESRD, post transplant, incidental Nephrectomy Right, hilum 1.0 NED(7)
11 39/M Chronic polycythemia, incidental Nephrectomy Right 5.0 NED(122)
12 67/F Pulmonary embolism, previous 

knee replacement, incidental
Nephrectomy Left, perinephric 1.2 NED(6)

13* 54/F ESRD, post transplant, incidental Nephrectomy Right 1.2 NED(3)
14* Left 0.6 NED(3)
15 4/2012 49/M ESRD Nephrectomy NA 2.0 NED(3)
16 55/M ESRD, papillary adenoma Nephrectomy NA 0.6 NED(3)
17 45/M ESRD Nephrectomy NA 1.9 NED(12)
18 8/2013 74/M Lower urinary tract symptoms Nephrectomy Right, upper pole 5.0 DUD(1)
19 This report 48/M TACE for HCC, incidental Partial nephrectomy Right, upper pole 2.5 NED(12)
DUD, indicates dead of unrelated disease; ESRD, end-stage renal disease; HCC, hepatocellular carcinoma; NA, not available; NED, no 
evidence of disease; Ref, reference; TACE, transcatheter arterial chemoembolization. *both lateral kidney affected in the same patient.

and cortex [7] or less commonly abutting the 
capsule [8] or located in the perirenal adipose 
tissue [6, 7]; there is no grossly evidence of 
necrosis or vascular invasion present.

Microscopically, most lesions manifest as well-
marginated but with normal renal tubules fre-
quently entrapped at the periphery of the tumor 
[3, 7], three cases involve the adipose tissue of 
the renal pelvis with a focally infiltrative pattern 
[6], and one case extends to the adjacent adre-
nal gland [4]. At low power, larger lesions often 
demonstrate a loosely lobulated pattern with 
alternating cellular zones of proliferating capil-
laries and hypocellular areas of edematous, 
hyaline stromal tissues [6-8]. All 19 cases 
exhibit a unique sinusoidal architecture com-
prised anastomosing small-caliber capillaries, 
which frequently lined by hobnail endothelial 
cells within a framework of fibrous supporting 
stromal tissue [3, 4, 6-8]. There also exist 
zones of central infarction with sclerosis and 
deposition of collagen between the sinusoidal 
vessels [6, 7]. These distinctive patterns have 
been indicated to be reminiscent of splenic 
parenchyma [6], and thus the tumor obtains its 
vivid name “anastomosing hemangioma”. A 
majority of the reported cases are associated 
with a large-caliber feeding and draining ves-
sel, including our own, nine of these cases 

show an intravascular growth pattern [4, 6, 7]. 
Hemorrhage and thrombosis are commonly 
seen within the vessels [6-8] and extra-medul-
lary hemopoiesis is observed in 8 cases [4, 6, 
7]. There is only minimal associated lympho-
cytic infiltrative backdrop without plasma cells 
or acute inflammation [6]. Cytologically, most 
tumor cells are generally innocent without 
malignant features such as marked nuclear 
atypia, spindle cells, intraluminal stratification, 
tumor necrosis, or elevated mitotic and apop-
totic activity. In addition, eosinophilic intracyto-
plasmic hyaline globules are noted in the neo-
plastic endothelial cells in a minority of the 
reported cases [6, 7]. These intracellular hya-
line globules are ultrastructurally interpreted by 
Kryvenko [7] as secondary lysosome and are 
positive for Periodic acid-Schiff stains with dia-
stase digestion (PAS-D) in keeping with those 
observed in Kaposi sarcoma [13] and angiosar-
coma [14]. Immunochemically, all the investi-
gated cases are positive for CD31, CD34 and 
factor VIII-related antigen, and are negative for 
AE1/AE3, EMA, SMA, HMB45, Melan-A, HHV8, 
AFP, and kappa and lambda light chain, which 
confirm the endothelial origin of this tumor 
[6-8].

The histogenesis of renal hemangioma remains 
uncertain, it has been presumed to arise from 
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embryonic rests of unipotent angioblastic cells 
[2]. On 3 of five anastomosing hemangiomas in 
the kidney, Brown et al [3] in their series per-
formed immunohistochemistry with D2-40, 
GLUT-1, CD8, they found that the 3 immunos-
tains were negative in all the cases and these 
findings lead the authors to suggest that this 
peculiar type hemangioma may not be related 
to juvenile hemangioma, lymphatics, or splenic 
sinusoids. 

The differential diagnosis of anastomosing 
hemangioma is primarily with malignant vascu-
lar tumors such as angiosarcoma and Kaposi 
sarcoma, both of which are rare in the kidney 
can contain hyaline globules with the former 
commonly displaying anastomosing vascular 
pattern and hobnail endothelial cells, could be 
confused with anastomosing hemangioma 
especially on a needle core biopsy. In fact, 5 of 
the six consultant cases in Montgomery and 
Epstein’s initial report were submitted with the 
concern of angiosarcoma [6]. However, all the 
reported cases of anastomosing hemangioma 
reveal an almost no endothelial atypia, absence 
of multi-layering and papillary endothelial tuft-
ing, and virtually absent of mitotic activity or 
apoptotic figures, all features that would be 
unusual for angiosarcoma which will frequently 
exhibit frankly malignant natures both histologi-
cally and clinically [3, 5]. Absence of spindling 
and limited experience of HHV8 immunonega-
tive expression in the reported cases could 
exclude the possibility of Kaposi sarcoma.

Other renal neoplasms which comprise a richly 
vascularized stroma including clear cell RCC 
[7], hemangioblastoma [15] and glomus tumor 
[16], may also enter into the differential diagno-
sis. All these tumors may contain large areas of 
myxohyalinized stroma with occasionally com-
plex anastomosing sinusoidal-type vessels net-
works obscuring the inconspicuous tumor cells, 
these changes may lead to a misdiagnosis as 
anastomosing hemangioma in the kidney par-
ticularly if provided only with a tiny of needle 
biopsy materials. However, these tumors will be 
readily excluded if careful attention is drawn to 
the characteristic morphologic features of 
anastomosing hemangioma, together with the 
aid of immunohistochemical stain to confirm its 
endothelial differentiation. In addition, none of 
the reported cases of anastomosing hemangio-
ma positive for HMB45 can be distinguished 

from angiomyolipoma. In spite of a spleen-like 
appearance, however, anastomosing hemangi-
oma lack the lymphoid aggregation of splenic 
white pulp components and CD8 immunologi-
cal reaction of the endothelial cells, both argue 
against the possibility of spleno-renal fusion [3, 
6]. While in the current case, the man had a 
past medical history significant for hepatocel-
lular carcinoma and elevated serum AFP level, 
as a matter of course a presumption of meta-
static hepatic carcinoma should have been 
established clinically during work-up for the 
renal mass, however, combining histological 
examination showing a clear-cut vascular tumor 
with immunochemical analysis revealing tumor 
cells negative for AFP and glypican3 could eas-
ily rule out this possibility.

Radiologically, because of its general small size 
and nonspecific imaging findings, renal heman-
gioma is seldom diagnosed preoperatively [2]. 
Available imaging information about anasto-
mosing hemangioma in the kidney is limited. At 
enhanced CT, larger lesions usually manifest as 
a well-demarcated heterogeneous and solid 
mass similar to RCC and other malignance, 
whereas the smaller lesion may be not visible 
[7, 8]. With regard to our case, MRI scan reveals 
round abnormal signal intensity with long T2 
and long T1 signal, after intravenous adminis-
tration of contrast material, it demonstrates 
intense arterial enhancement, persisting into 
the venous phase.

All the reported cases are treated with surgery. 
Sixteen patients undergo total nephrectomy; 
including the current one, 2 cases are per-
formed with partial nephrectomy, 1 case locat-
ed in the perinephric adipose tissue experience 
a local lesion excision without nephrectomy [6]. 
Of all the 19 cases, follow-up information (aver-
age: 21.8 months, range: 1-122 months) are 
available for sixteen cases in 15 patients [3, 4, 
6-8] with 8 cases ≥ 12 months (average: 39.2 
months, range: 12-122 months) [3, 4, 6, 7], 
none have experienced tumor recurrences, 
metastases, or dead due to the renal tumor 
with one patient sacrificed to an unrelated 
large embolic cerebrovascular event within one 
month postoperatively [8]. The summarized 
follow-up evidence suggest that anastomosing 
hemangioma in the kidney seems to be a bio-
logically indolent tumor, however, because 
many of these cases are recently recognized 
with somewhat limited follow-up availably, long-
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term surveillance of more cases is warranted to 
arrive at any definitive conclusion on its biologi-
cal behavior. The optimal treatment for renal 
hemangioma depends on the size of the tumor, 
its location and the patient’s symptoms [17]. 
Because most these tumors are generally slow-
growing and biologically benign, conservative 
management such as observation, emboliza-
tion is usually recommended [18]. According to 
our review, most patients of anastomosing 
hemangioma are treated by total nephrectomy, 
as that indicated by the previous authors [6], 
these patients seem to be over-treated than 
their lesions required. However, because of the 
overlapping clinical presentations and radio-
logical features between benign hemangiomas 
and other aggressive tumors, it is often difficult 
to make a confident diagnosis of a hemangio-
ma before the surgery, thus surgical interven-
tion is usually the preferred option [8].

In conclusion, we here present a case of a 
recently described variant of capillary heman-
gioma in the kidney, termed anastomosing 
hemangioma, and summarize the clinicopatho-
logic features of all the 19 such kind of lesion 
reported in the literature. This distinctive sub-
type hemangioma is probably not as unusual 
as was initially believed. It commonly develops 
in the context of ESRD and shares both the 
clinical presentation and imaging findings with 
a malignant tumor. Morphologically, it is char-
acterized by an anastomosing vessels prolifera-
tion reminiscent of splenic sinusoids, which 
could lead to a false impression of angiosarco-
ma. Surgical pathologists need to be aware of 
this subset of renal hemangioma and should 
not to interpret it as a malignance.
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