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Abstract

Background: Synovial hemangioma of the knee is a rare benign tumor. Very rarely, the growth of bone is affected by
long-term neglect of an intra-articular tumor. Our patient had not only various clinical symptoms but also dysplasia of
the femoral bone. In this report, we aimed to raise awareness to prevent various disorders arising from an unnoticed or
untreated hemangioma occurring within the knee joint.

Case presentation: Our patient was a 41-year-old Japanese man who had had occasional discomfort in the
right knee since elementary school. Although he had undergone radiography at several hospitals since
childhood, no issues were reported; subsequently, he consulted our hospital. We performed magnetic
resonance imaging and discovered a mass. The mass was homogeneous with low intensity on T1-weighted
sequences and high intensity on T2-weighted sequences adjacent to the medial femoral condyle. The
shape of the medial femoral condyle presented with a concavity in axial images, with irregular margins
from the patellofemoral joint to the medial femoral condyle. Moreover, by using magnetic resonance
angiography, we discovered a second mass. We decided to perform open surgery to achieve complete excision.
Histological examination indicated a synovial hemangioma involving a cavernous hemangioma and irregular
arteriovenous connections originating from the subsynovial tissue. The patient became asymptomatic after surgery,
with no recurrence for more than 4 years.

Conclusions: Synovial hemangioma is rare and difficult to diagnose in outpatient examinations because radiography
has a limited diagnostic capacity. Magnetic resonance imaging and angiography are very useful. Nontreatment of intra-
articular hemangiomas may lead to dysplasia of the bone and various clinical symptoms. Early complete excision may
be instituted to reduce these risks of hemarthrosis.
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Background
Intra-articular hemangioma of the knee is a rare disease
[1, 2]. We report a case of a patient with intra-articular
and extra-articular hemangiomas of the knee deriving
from the subsynovial tissue that had gone undiagnosed
and untreated for 40 years. Long-term nontreatment of a
tumor can cause dysplasia of the medial femoral condyle,
as was observed in our patient. Diagnostic precautions
and treatment methods have been reported to be benefi-
cial in the assessment of this pathology. Furthermore,
magnetic resonance imaging (MRI) and magnetic

resonance angiography (MRA) are especially important in
preoperative evaluations. In our patient, another tumor
was discovered at the lateral side and was suspected to be
a hemangioma. These tumors were present in the joint
and outside the joint. This case represents an especially
rare presentation of an intermediate-type hemangioma of
the knee. Our aim is to report the diagnostic confirmation
of intermediate-type hemangioma and the treatment.

Case presentation
Our patient was a 41-year-old Japanese man who had
had occasional discomfort in the right knee since elem-
entary school. He had no pain at rest, but he experi-
enced occasional pain when moving the knee. The pain
had made it difficult for him to sit on his heels (Japanese
seiza position) for the past year. Although he had
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undergone radiography and MRI examinations at several
hospitals since childhood, no issues were reported; sub-
sequently, he consulted our hospital.
At the time of his consultation, physical examination

showed mild swelling and a loss of range of motion.
The active range of motion of the knee was 30 degrees
of extension and 120 degrees of flexion, improving to
10 degrees of extension when relaxed in a recumbent
position. He had no instability of the knee. He had an
intense fear of a sensation that something was caught
in his knee joint. Blood test results were unremarkable.
There was no tenderness at the femorotibial (FT) joint
level. However, he complained of discomfort proximally,
near the patellofemoral (PF) joint to the medial pouch.
Careful palpation revealed an elastic soft tissue mass
measuring about 3 cm. When his lower leg was hanging
down while he was in a seated position, the blood vessels
centered on this area became engorged.
X-rays showed no obvious findings. MRI showed a mass

measuring about 40 × 12 × 15mm (Fig. 1a, b, ovals). The

mass was homogeneous with a low intensity on
T1-weighted sequences and high intensity on T2-weighted
sequences adjacent to the medial femoral condyle. The
shape of the medial femoral condyle presented with a
concavity in axial images, with irregular margins from the
PF to the medial femoral condyle. There were no ab-
normal signals in the intraosseous tissue. Suspecting a
hemangioma, we performed MRA of the patient’s leg.
The results showed a hyperintense region on the medial
side of the knee joint, consistent with that seen on an
MRI scan (Fig. 2, circle). Moreover, another hyperin-
tense region measuring about 2 cm was also observed
near the lateral femoral condyle (Fig. 2, arrowhead) and
was suspected to be an extra-articular hemangioma. All
evidence suggested intermediate-type hemangioma.
We performed surgery with the patient under general

anesthesia. When his lower leg was hanging down on an
operating table, remarkable engorgement of the blood ves-
sels was observed. Arthroscopic examination was per-
formed to confirm the nature, location, and extent of the

a

b

Fig. 1 Magnetic resonance (MR) (a) coronal image and (b) axial image. MR images show a mass (circle). On axial T2-weighted MR images, the
coronal view indicates an intra-articular mass from the patellofemoral to medial femorotibial joint level. Axial T1 image shows that the mass is
homogeneous with low intensity. Axial T2 image shows that the mass is homogeneous with a high-intensity lesion. The high-intensity lesion is
adjacent to the medial femoral condyle. The margin of bone is irregular. The ovals indicate the mass
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mass (Fig. 3). The findings revealed a soft tissue mass that
had grown from the PF to the medial pouch; the mass had
spread from the medial epicondyle to the medial articular
surface and was pinched by extension of the knee. The hy-
perintense region revealed by MRA was found at the lateral
femoral condyle. There was no damage to the meniscus. A
small incision to the lateral mass for subcutaneous access
revealed a multilocular soft tissue mass measuring about 2
cm penetrating through the fascia of the vastus lateralis; the
mass had the obvious appearance of a hemangioma. Be-
cause some of the engorged blood vessels were connected
to the joint, we added an incision into the articular capsule.
The mass infiltrated the synovial wall of the suprapatellar
pouch; thus, the mass, measuring about 20 × 18 × 10mm,
was excised en bloc. On the basis of a report of synovial
hemangioma occurring outside the knee joint [3], our pa-
tient’s case was considered to be a synovial hemangioma of
the intermediate type originating from the intra-articular

synovia, which was connected from the intra-articular re-
gion to the extra-articular region. With regard to the medial
mass, because of its very large size, we decided to perform
open surgery and visually identified the mass. The size of
the mass was about 40 × 16 × 7mm, and it spanned from
the medial epicondyle to the medial articular surface. A
part of the mass was attached to the cortex of the medial
femoral condyle. We detached the mass from the bone sur-
face and excised it. Upon resection, the medial condyle was
observed to be dimpled with the shape of a crater (Fig. 4).
The spread of the mass suggested a diffuse-type synovial
hemangioma. Under direct observation, we performed
complete hemostasis and sutured each layer. Histopatho-
logical diagnosis indicated a hemangioma originating from
the synovial membrane or subsynovial connective tissue, as
well as irregular arteriovenous connections (Fig. 5).
Ultimately, the diagnosis of this patient was a diffused
intermediate-type synovial hemangioma. The patient be-
came asymptomatic after surgery, with no recurrence for
more than 4 years.

Discussion
Reports of hemangioma of the knee are rare; further-
more, diagnosis of hemangiomas is difficult and re-
quires considerable time because of the general,
nonspecific findings of hemarthrosis, which include lo-
calized pain or tenderness, swelling, and limited range
of motion [1, 4–6]. Outside of intra-articular tumors,
differential diagnosis includes pathologies such as
meniscal injury, discoid meniscus, meniscal cyst, dis-
order of a medial patellar plicae, osteochondritis disse-
cans, juvenile idiopathic arthritis, and hemophilia.
However, intra-articular hemangioma should be consid-
ered if there is an extensive history of arthralgia or non-
traumatic hemarthrosis.
Painful or hemarthrotic intra-articular hemangioma of

the knee is classified into the following two types: synovial
hemangioma and arteriovenous malformation [7], which
are also known as hemangiohamartomas. Both types arise
from the synovial membrane and can cause nontraumatic
hemarthrosis [7]. Moreover, they are the result of arthrop-
athy caused by synovial hemorrhage, intra-articular
hemorrhage, or repetitive mechanical stimulation. Both
types are rare and thus difficult to diagnose and treat [8].
Bennett et al. have also divided synovial hemangiomas
into diffuse and circumscribed types based on the manner
of progression of the tumor [6]. Lewis et al. classified
them as either a diffuse type or a localized type [3]. Finally,
synovial hemangiomas are also classified by the site of oc-
currence (juxta-articular, intra-articular, or intermediate)
[9]. The juxta-articular type often has joint swelling as its
main symptom, whereas the intra-articular type is mainly
characterized by intra-articular bleeding. Histological
classification comprises venous, cavernous, capillary,

Fig. 2 Magnetic resonance angiogram shows a hyperintense region
(circle) on the medial side of the knee joint, consistent with the
magnetic resonance image. Moreover, another hyperintense region
is also indicated near the lateral femoral condyle (arrowhead) and
was suspected of being a hemangioma
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arteriovenous, and sclerosing hemangioma types, with
cavernous and capillary types being more common.
Therefore, our patient was diagnosed with intermediate-
type synovial hemangioma, with a histological classifica-
tion of cavernous and arteriovenous hemangioma.
Regarding assessment, it has been reported that

intra-articular masses determined to have noninfectious
synovial proliferative processes exhibit specific imaging
characteristics [10]. MRI examination is recommended as
a tool for visualizing the size and characteristics of the

lesion [2, 8, 11]. Using T1-weighted MRI, it is possible for
changes in hemoglobin or hematoma over time to pro-
duce a relatively higher intensity of the lesion than that of
water on the image [11]. Our patient also underwent
MRA as a preoperative assessment of the vessels feeding
the hemangioma and to provide a more complete picture
of his condition. MRA makes it possible to refine the op-
erative procedure and optimize measures to prevent
bleeding. Moreover, another hemangioma was discovered
at a different site in our patient, which had not been re-
vealed during the medical examination. When hemangi-
omas have been present for an extensive period of time,
more of them may also form at other sites. Thus, it is crit-
ical not to assume that only one mass is present in the
case of a hemangioma. To identify all possible masses, we
recommend performing MRA. Our patient also exhibited
dysplasia of the femoral condyle. This dysplasia was in-
ferred to be a secondary change caused by the mass since
childhood; however, periosteal reaction and cortical de-
struction have also been reported as pathomechanisms, al-
beit at low rates (< 5%) [2]. Computed tomography should
thus be performed as part of the preoperative examination
to determine the presence of bone erosion or destruction.
Some reports have described angioleiomyoma [12]; there-
fore, arthroscopy may also be advisable preoperatively.
Reported methods of treatment include embolization

[13], radiotherapy [2], surgical excision (open surgery or
arthroscopic surgery), and arthroscopic abrasion using a
laser [14]. A wide excision is recommended to avoid
hemangioma recurrence [15]. Treatment by arthroscopy
alone should be limited to cases with small and localized
tumors, when the lesion is properly assessed by

a b

c d

Fig. 3 Arthroscopic views of the mass. a and b Synovial hemangioma of the lateral side. The mass has a multilocular tumor. This mass clearly consists
of blood vessels. c and d Synovial hemangioma of the medial side. The mass spread from the patellofemoral joint to the medial femorotibial joint

Fig. 4 Axial computed tomographic image. The shape of the medial
femoral condyle is partially concave
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diagnostic imaging and determined to be treated
arthroscopically. An invasive, complete resection should
be chosen in cases of multifocal, extensive tumors, such
as that in our patient. Early treatment is also preferable
because synovial hemangiomas result in arthropathy due
to repetitive intra-articular hematomas and infiltration
of the muscular layer, fat layer, and cortical bone [2].
Our patient also presented with bone dysplasia due to
long-term nontreatment of the condition. Delayed treat-
ment reportedly results in osteoporosis, advanced mat-
uration of the epiphyses, a discrepancy in leg length, and
arthropathy simulating hemophilia [2]. In our patient,
approximately 40 years had elapsed before diagnosis of
the condition; with an earlier diagnosis, the osseous
changes might have been avoided.

Conclusion
Synovial hemangioma of the knee is rare and difficult to
diagnose in outpatient examinations because radiography
has a limited diagnostic capacity. If the swelling persists, a
joint puncture should be performed, and the joint fluid
should be evaluated. If blood is found, hemangioma should
be suspected. In that case, both MRI and MRA are useful
and should be performed. Nontreatment of intra-articular
hemangioma may lead to dysplasia of the bone and various
clinical symptoms such as loss of range of motion, catching,
and arthropathy. Early complete excision may be instituted
to reduce these risks of hemarthrosis.
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