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Abstract

Background Synovial hemangioma is a benign intra-articular tumor. This condition is rare and unfamiliar soft tissue tumor
to most orthopedic surgeons. Delayed diagnosis causes osteoarthritic damage and the destruction of joint structures due to
infiltrating tumor growth. We discuss the patterns of tumor location and the appropriate surgical procedure for this condition.
Methods Ten patients were treated surgically in our department. These comprised five males and five females ranging in
age from 0 to 17 years (average age 12.4 years). Preoperative diagnosis was made using clinical findings, plain radiographs
and magnetic resonance imaging. The follow-up time after surgery was at least 3 years.

Results The main symptom was pain. Three cases revealed hemarthrosis. The range of motion of the affected knee joint was
limited in five cases. The average time between onset of pain and diagnosis was 3 years. Tumor location was classified into
three patterns: (1) anterior patellofemoral joint type in five, (2) posterior popliteal type in two and (3) diffuse proliferation
type in two. Open arthrotomy with synovectomy was performed in all cases. No tumor recurrences were experienced after
a minimum follow-up of 3 years.

Conclusion Clinical symptom and magnetic resonance imaging are helpful to obtain the diagnosis and determine the extent
of the lesion. Depending on the tumor location, synovial hemangioma in the knee joint can be classified into patellofemoral,
popliteal and diffuse types. Open arthrotomy with sufficient tumor and synovectomy is important to prevent tumor recurrence.
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Background

Synovial hemangioma is a benign vascular tumor of soft
tissue. Since Bouchut first reported this rare entity in 1856
[1], only a small number of pediatric patients have so far
been reported [2—4].

Synovial hemangioma can occur at many sites includ-
ing tendon sheaths, elbows, ankles and interphalangeal and
temporomandibular joints. However, the highest incidence is
found at the knee joint, accounting for 60% of all cases [5].
The symptoms usually appear in childhood and persist for

Keiichi Muramatsu, Ryuta Iwanaga and Takashi Sakai have
contributed equally to this work.

< Keiichi Muramatsu
muramatu@yamaguchi-u.ac.jp

Department of Orthopedic Surgery, Yamaguchi University
School of Medicine, 1-1-1 Minami-Kogushi, Ube,
Yamaguchi 755-8505, Japan

several years prior to diagnosis. Because synovial heman-
gioma is a rare and unfamiliar soft tissue tumor to orthope-
dic surgeons, diagnosis can sometimes be delayed by more
than 10 years [2, 5]. The main goal of treatment is early
and radical surgical resection [6]. It remains controversial
as to whether an open approach to the joint is preferred over
arthroscopic surgery, especially in young children [7-9].

In this study, we reviewed ten cases with synovial heman-
gioma of the knee joint that were treated surgically in our
department. We discuss the patterns of tumor location and
the appropriate surgical procedure for this condition.

Patients and methods

Since 2010, ten patients with synovial hemangioma were
treated surgically in our department. These comprised five
males and five females ranging in age from O to 17 years
(average age 12.4 years). Nine of the patients were teenagers.
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Preoperative diagnosis was made using clinical findings,
plain radiographs and magnetic resonance imaging (MRI).
All patients underwent surgical excision by one surgeon
(K.M.). Diagnostic arthroscopy was performed in three
cases, followed by open resection immediately thereafter
in two of these. Open tumor resection was performed in all
cases. The diagnosis of synovial hemangioma was confirmed
by histopathology. The follow-up time after surgery was at
least 3 years (summarized in Table 1).

Results
Clinical symptoms

The main symptom associated with synovial hemangioma
arising in the knee joint was pain. This was sometimes
uncontrolled by pain killers. Three cases revealed hemar-
throsis at the first visit to our hospital. The range of motion
of the affected knee joint was limited in five cases. Only one
case had a history of trauma, while four cases had a sports
history of tennis, baseball and basketball.

Diagnosis and tumor location

The average time between onset of pain and diagnosis of
synovial hemangioma was 2.5 years (range 1-48 weeks).
Patients frequently visited different clinics due to unknown
diagnosis. Plain radiographs showed the presence of phle-
boliths in case 8 only. Diagnosis of synovial hemangioma
was obtained by MRI showing a heterogeneous lesion
with low signal on T1-weighted image and high signal on
T2-weighted image. Tumor location was classified into three
patterns: (1) anterior patellofemoral joint type (PF), (2) pos-
terior popliteal type (popliteal) and (3) diffuse proliferative
type (diffuse) (Fig. 1, Table 2). Six cases were PF type,

Table 1 Patients data and clinical outcome in our series

comprised of three lateral PF, two medial PF and one Hoffa
fad pad. Of the remaining four cases, two were popliteal
type and two were diffuse. Some cases needed years until
diagnosis, but the tumor remained in the popliteal area and
did not extend to the anterior side.

Operative outcomes

In PF type synovial hemangioma, resection was relatively
straightforward because the tumor formed a simple nodule.
In contrast, diffuse and popliteal type synovial hemangioma
invaded the posterior cruciate ligament and the posterior
attachment of the meniscus and was therefore difficult to
resect completely. No tumor recurrences were experienced
after a minimum follow-up of 1 year, while the clinical
symptoms showed good improvement in all cases (Table 1).

Case presentation

A 4-month-old female patient was presented at a pediatric
clinic with swelling and loss of extension of the left knee
joint and was subsequently referred to our university hospi-
tal. Range of motion was limited with extension of —40° and
flexion of 130°. Hemarthrosis was confirmed by aspiration
of the joint. Skin hemangioma or other abnormalities were
not found on the body. Radiographs showed mild swelling
around the knee joint. MRI revealed joint effusion and an
intra-articular diffuse lesion located in both the anterior and
posterior knee joints. The intensity of the diffuse lesion was
heterogeneous, with low signal on T1-weighted image and
high signal on T2-weighted image. The preoperative diag-
nosis was intra-articular diffuse synovitis with suspected
synovial hemangioma. To obtain a definitive diagnosis,
we planned arthroscopic synovectomy (Fig. 2). Histologi-
cal examination revealed a benign synovial hemangioma
(Figs. 3, 4). Hemarthrosis and joint contracture did not

Age/gender Symptoms Sports Hemarthrosis ROM Tumor location Time to diagnosis Operation
(months)

O0/F Swelling - + Limit Diffuse 3 AS and open

12/F Nocturnal pain - - Full PFJ (med) AS to open

14/M Pain, swelling Tennis - Full PFJ (lat) 36 Open

15/M Pain, contracture Basket + Limit PFJ (lat) 5 Open

16/F Pain + - Limit Popliteal 48 Open

17/M Pain Tennis - Full PFJ (Hoffa) 12 AS to open

17/M Severe pain Baseball + Limit PFJ (med) 1 Open

11/F Pain, swelling - - Limit Popliteal 33 Open

12/F Pain - Limit Diffuse 5 Open

10/M Pain, swelling - Limit PFJ (lat) 14 Open

AS arthroscopy, PFJ patellofemoral joint
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Fig. 1 MRI showing a heterogeneous lesion with high signal on T2-weighted image. Tumor location was classified into three patterns: 1) ante-
rior patellofemoral joint type (left, arrow shows the tumor), 2) posterior popliteal type (center) and 3) diffuse proliferation type (right)

Table 2 New classification of synovial hemangioma in the knee joint

Classification Location Anatomical site Form Pathology Recommended resection
Patellofemoral Anterior Synovial Circumscribed Capillary Arthroscopy or open
Medial
Lateral
Hoffa fad pad
Popliteal Posterior Juxta-articular Diffuse Cavernous Open
PCL
Diffuse Ant and Post Synovial and juxta-articular Diffuse Cavernous and Open
capillary

PCL posterior cruciate ligament

Fig.3 Pathology findings showing proliferation of the capillary and
synovium. Histological diagnosis was capillary hemangioma (hema-

Fig.2 Case 1. Arthroscopic findings in a villonodular mass contain- toxylin and eosin stain, x 100)

ing vascular grapelike clatter (arrows)
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Fig.4 CD34 immunohistochemical staining showing proliferation of
the endothelial cells (x 100)

improve even with physical therapy. Six months later, open
surgery was performed from both the anterior and posterior
sides. As much as possible, the synovial hemangioma was
excised. The femur condyle was not smooth due to hemar-
throsis. Six months after open surgery, the knee joint showed
an almost full range of motion and no sign of hemarthrosis.

Discussion
Incidence and clinical symptoms

Synovial hemangioma of the knee joint is rare and there-
fore mostly unfamiliar to orthopedic surgeons. The first
peak incidence is seen in the second decade of life. Moon
reported the average age of onset was 10.9 years in girls
and 12.5 years in boys, with 75% of patients being symp-
tomatic prior to the age of 16 [5, 10]. There have been case
reports of a 1-year-old patient [11] and of a 10-month-old
boy [12]. Case 1 in our study (4 months old) may be the
youngest patient reported to date with synovial hemangioma
of the knee joint. De Gori et al. [13] described the oldest
case of synovial hemangioma reported to date, a 67-year-
old male with severe osteoarthritis who was treated by total
knee arthroplasty. There are no reports in the literature of a
familial occurrence for this disease.

The most common symptoms are limited range of motion,
painful swelling, recurrent joint effusion and spontaneous
atraumatic hemarthrosis [2, 5]. Similar to hemophilia, recur-
rent hemarthrosis leads to osteoarthritic changes and finally
to the destruction of joint-articular structures [4]. Delayed
diagnosis after the onset of symptoms can cause osteoarthri-
tis [14]. Several authors have described cases with described
a precedent trauma, suggesting that synovial hemangioma
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may represent a reactive lesion [15]. However, in our series
only one case had a history of trauma. Four cases had expe-
rienced the opportunity for trauma due to a high level of
sports activity.

Pathogenesis and classification

There is no agreement concerning the pathogenesis of syno-
vial hemangioma. It can arise from any synovium-lined sur-
face and can therefore be found in the course of tendons or in
a joint space. The young age of patients raises the question
of whether these lesions are more likely to be hamartomas,
congenital malformations or true neoplasms [16—18].

Macroscopically, synovial hemangioma appears as a
blue-red tuberous tumor. Hemangiomas are soft tissue
tumors which are derived from endothelial cells. Devaney
et al. [19] classified synovial hemangioma into four patho-
logical categories based on their microscopic appearance:
capillary, cavernous, mixed and venous. However, this clas-
sification does not appear to be useful when considering the
therapeutic approach to use.

Based on anatomical site, articular hemangiomas are
grouped into synovial, juxta-articular and intermediate [20].
The synovial type is located within the joint capsule and the
juxta-articular type outside the joint. Based on a series of 29
cases, Bennett distinguished two types of synovial heman-
gioma: circumscribed, and diffuse with infiltration into
other tissues [21]. The latter usually consisted of cavernous
hemangioma, while the circumscribed type included capil-
lary hemangioma. We propose a novel classification based
on three patterns: PF, popliteal and diffuse type. The PF type
is circumscribed [22], the popliteal type is juxta-articular,
while the diffuse type is invasive to the PCL.

Diagnosis

Moon emphasized the difficulty in making a preoperative
diagnosis [5]. The occurrence of non-specific symptoms
means this diagnosis is often delayed [23]. Akgun et al. [24]
reported the average persistence of symptoms was 4.5 years.
Our cases showed 2.5 years in average between onset of pain
and diagnosis. Okahashi et al. [2] reported a patient who
had a 20-year previous history for her symptom. Case 8 in
our study had a delayed diagnosis of 14 years. The pres-
ence of skin hemangioma can help with early diagnosis [19],
although they were not observed in any of our patients. Dif-
ferential diagnosis can include trauma, hematoma, hemo-
philia, ganglion, pigmented villonodular synovitis and syno-
vial osteochondromatosis [5].

Plain radiographs usually show no specific findings for
synovial hemangioma, but reveal more non-specific findings
such as hemophilic arthropathy, bone erosion and soft tissue
swelling [25]. The observation of intra-articular phleboliths
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is an important indicator of this condition, but was found in
only one case in our study. MRI is helpful in determining
the extent of the lesion and is the first choice of diagnostic
procedure to use [26]. Synovial hemangiomas show low to
intermediate signal intensity on T1-weighted image and high
signal on T2-weighted image. Gadolinium always enhances
the tumor due to the rich vascularity and is helpful in sepa-
rating the tumor from fluid effusion. Doppler sonography
can also be used to estimate the vascularization of heman-
giomas [27].

Treatment

The main goal of treatment is early and radical surgical
resection. Previous studies described several different ther-
apy options, including embolization, open surgical excision
with partial or complete synovectomy, arthroscopic excision
or radiotherapy [6-9, 23, 28]. Radiotherapy has no clearly
defined outcome and is not recommended for pediatric
patients. Embolization seems useful if the tumor is of dif-
fuse type and is fed by a large artery, although we have no
experience with this treatment.

To date, several authors have recommended open surgery.
We also recommend arthrotomy and sufficient excision of
the tumor with good macroscopic view. Arthroscopic resec-
tion may be indicated only if the tumor is localized in the PF
joint and its exact location identified by MRI. Even with the
PF localized type, synovial hemangioma can invade into the
Hoffa’s fad pad and arthroscopic excision would therefore
not be indicated because tumor is invisible from joint space.

Bruns et al. [29] stated that recurrence should be avoid-
able with complete resection of the tumor. Recurrence due
to insufficient tumor resection has been reported, but its rate
is unknown. We suggest that recurrence represents the per-
sistence of tumor following inadequate excision.

Conclusion

Synovial hemangioma is a rare and unfamiliar soft tissue
tumor to most surgeons. It causes osteoarthritic damage and
the destruction of joint structures due to infiltrating tumor
growth. Awareness of the existence of synovial hemangioma
is important in order to prevent late diagnosis. Depending on
the tumor location, synovial hemangioma in the knee joint
can be classified into PF, popliteal and diffuse types. As rec-
ommended already by several authors, open arthrotomy with
sufficient tumor and synovectomy is important to prevent
tumor recurrence. We successfully followed this procedure
for our reported cases.
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