ELMER
PRESS

Case Report ] Med Cases. 2018;9(2):45-51

Intramuscular Cysts at the Proximal Calf: Two Case Reports
and a Systematic Review of Literature

Ning Fan?, Yongchen Zheng?, Chenggang Yang® °, Jiusheng He?, Yanmei Liu?,
Qing Zhao?, Jinwei Wang?

Abstract

Intramuscular cysts at the proximal calf are rare; however, their eti-
ology is diverse, making accurate diagnosis and treatment difficult.
To our knowledge, there are no previous publications in literature
about intramuscular cysts at the proximal calf, arising from differ-
ent origins. This article describes two rare cases with intramuscular
cysts. Case 1 was diagnosed as an intramuscular ganglion cyst arising
from the proximal gastrocnemius medialis muscle, and arthroscopic
examination as well as open cyst excision was performed. Case 2
was another type, which has never been reported in the literature. It
was diagnosed as diffuse pigmented villonodular synovitis (PVNS),
with the intramuscular cyst arising from PVNS, and only arthroscop-
ic synovectomy was performed. The diagnoses for these cases were
confirmed by histopathology. In addition, we have summarized intra-
muscular cysts at the proximal calf by a systematic literature review
and divided them into five types based on their origin. The five types
are, intramuscular cysts arising from the muscular tissue, knee joint,
proximal tibiofibular joint, the neurilemma and PVNS. The treatment
of intramuscular cysts varies based on their origin; hence, it is impor-
tant to identify the origin.
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Introduction

Many types of cysts can occur around the knee and the most
frequently encountered cystic masses include Baker’s cysts,
cruciate ligament ganglia and meniscal cysts [1, 2]. Howev-
er, intramuscular cysts at the proximal calf are rare, and the
etiologies of these cysts are diverse. Some case reports have
shown that atypical Baker’s cysts [3, 4], cysts arising from the
proximal tibiofibular joint (PTFJ) [5-8] and nerve sheath gan-
glions [9-12], can lead to intramuscular cysts at the proximal

Manuscript submitted December 10, 2017, accepted December 20, 2017

#Department of Orthopedics, Beijing Shunyi District Hospital, Beijing, China
bCorresponding Author: Chenggang Yang, Department of Orthopedics, Bei-
jing Shunyi District Hospital, No. 3, GuangMingNanlJie, Shunyi District, Bei-
jing 101300, China. Email: fanning2015@]126.com

calf. The clinical presentation of these cysts is usually a pain-
less mass along the calf. When the cyst exerts pressure on the
nerves or blood vessels, pain, numbness, and muscle weak-
ness might occur, or there might be tenderness and discom-
fort during movement [5, 6, 8, 13, 14]. Magnetic resonance
imaging (MRI) can clearly reveal the size and position of the
cysts, and identify their anatomical relationship to the joint and
surrounding structures. Prior to surgery, it is important to iden-
tify whether the cyst is connected to the joint, or is associated
with intraarticular disease, and to perform thorough excision,
to reduce the likelihood of recurrence. Although the presenta-
tion of cystic masses arising from different origins might be
similar, their treatments are different, thus underscoring the
importance of accurate diagnosis.

To our knowledge, there are no previous publications
about intramuscular cysts at the proximal calf, arising from
different origins. To arrive at an accurate diagnosis, and decide
an appropriate treatment of these cysts, we describe here two
cases of rare intramuscular cysts. The first case is a ganglion
cyst arising from the proximal gastrocnemius medialis muscle
and the second case is about a synovial cyst arising from pig-
mented villonodular synovitis (PVNS), which has never been
reported in the literature. In addition, we have recapitulated
intramuscular cysts at the proximal calf with different etiolo-
gies based on their origin, by a systematic review of literature,
to aid in accurate diagnosis and appropriate treatment. The re-
spective patients provided their consent for the publication of
these cases.

Case Reports

Case 1

A 61-year-old woman presented with a painless mass at the
posterior aspect of her right knee, which had grown progres-
sively over the last 4 months. There were no symptoms of pain
or numbness in her right leg. There was no history of recent
local injury or surgical treatment. On examination, there was
a non-tender mass of the size of a quail egg, over the gastroc-
nemius medialis muscle. Slight pain was elicited on deep pal-
pation. The overlying skin was normal. The ranges of move-
ments of the right knee were flexion 100° and extension 5°.
Remainder of the examination was normal.

doi: https://doi.org/10.14740/jmc2984w Anteroposterior radiographs revealed degenerative
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Figure 1. Preoperative magnetic resonance image of the right knee. Sagittal T1-weighted image (a), sagittal T2-weighted image
(b), coronal T2-weighted image (c), and axial T2-weighted image (d) reveal a mass in the gastrocnemius medialis muscle, which

does not communicate with the articular joint.

changes in the knee joint. An ultrasound (US) examination
was performed for evaluation of the mass and its relation to
the adjacent structures. US demonstrated a hypoechoic cystic
lesion with well-defined borders and thick walls, containing
scattered hyperechoic spots, located at the gastrocnemius me-
dialis muscle. The maximum diameter was 4 cm. MRI was
performed to confirm the US findings. MRI revealed a cystic
mass in the gastrocnemius medialis muscle and the mass was
not attached to the knee joint (Fig. 1). The surrounding soft
tissue was normal. The primary diagnosis in this case was a
popliteal cyst.

Atwo-step surgical procedure was performed under spinal
anesthesia, with the patient in supine position. First, an arthro-
scopic examination was performed. The anterior-lateral and
anterior-medial arthroscopic portals were used to perform the
procedure and no evidence of intra-articular pathology or cap-
sular opening was found. Subsequently, a surgical exposure of
the popliteal fossa was performed. Intraoperatively, the cystic
mass of about 4 x 3 x 3 cm was located in the gastrocnemius
medialis muscle (Fig. 2). The cyst was filled with mucoid-
like material. The histological diagnosis was compatible with
a ganglion cyst and a diagnosis of intramuscular ganglion cyst
was made, based on these histologic findings. Postoperatively,
the patient recovered completely in a few weeks. There was

no recurrence or complications during 8 months of follow-up.

Case 2

A 30-year-old woman presented with gradually worsening
pain and swelling around the right knee joint, since 10 months
ago. There was no previous history of significant injury to the
right knee and no congenital abnormalities. On examination,
there was tenderness around the knee joint with a visible swell-
ing. However, the mass was not felt on palpation. The overly-
ing skin was normal. The ranges of the right knee movements
were flexion 90° and extension 0°. Rest of the examination
was normal.

Anteroposterior radiographs revealed slight bony ero-
sions of the lateral condyle of femur. MRI showed an extra-
articular cyst measuring approximately 4 x 1 x 1 cm, at the
site of gastrocnemius lateralis muscle. The lesion had a well-
circumscribed margin, with low signal intensity on both T1-
weighted and T2-weighted images (Fig. 3). In addition, there
was significant fluid in the suprapatellar bursa, and thickened
synovium with low signal intensity on both T1-weighted and
T2-weighted images. One of the sagittal T1-weighted images
showed that the cyst wall was attached to the knee joint cap-

Figure 2. Intra-operative cyst located in the gastrocnemius medialis muscle (a) and partial tissue of the excised cyst (b), as the

cyst ruptured partly when excised.
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Figure 3. Preoperative magnetic resonance image (MRI) of the right knee. Sagittal T1-weighted image (a), sagittal T2-weighted
image (b), coronal T2-weighted image (c), and axial T2-weighted image (d) reveal a mass in the gastrocnemius lateralis muscle.
Thickened synovium with low signal intensity on both T1-weighted and T2-weighted images is found in the knee joint.

sule (Fig. 4). The surrounding soft tissue was normal. A pre-
operative diagnosis of diffuse PVNS was considered, and the
intramuscular cyst was believed to be arising from PVNS.

With arthroscopy, using the anteromedial, anterolateral,
posteromedial, and posterolateral portals, synovectomy and
pathological biopsy were performed. Since there were no
symptoms, no surgery or needle puncture of the intramuscular
cyst was performed. Histopathology confirmed the diagnosis
of diffuse PVNS. The patient was fully asymptomatic with no
evidence of recurrence at the most recent 6-month follow-up
after surgery.

Discussion

We have described two rare intramuscular cysts, thus high-
lighting the need for consideration of intramuscular ganglion
cyst or intramuscular cyst arising from PVNS, in the differen-

Figure 4. Preoperative magnetic resonance image (MRI) of the right
knee. Sagittal T2-weighted image showed the cyst wall to be attached
to the knee joint capsule.
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tial diagnosis of cysts at proximal calf. Based on the site of ori-
gin, intramuscular cysts can be divided into the following five
types: intramuscular cysts arising from the muscular tissue,
knee joint, PTFJ, neurilemma and PVNS. The characteristics
of these cysts but cysts arising from PVNS resemble the char-
acteristics of a ganglion; hence, these cysts can be considered
as intramuscular ganglion cysts.

The ganglion cyst is a benign cystic mass, with a dense
fibrous connective tissue capsule, containing clear, high-vis-
cosity mucinous fluid [15], and usually originate from the joint
capsule or tendon sheath. The pathogenesis of ganglia is con-
troversial. Rohrich et al [16] mentioned that there were three
predominant theories about the origin of a ganglion: 1) they
arise as an outpouching or weakening of the joint capsule, 2)
they arise from a mesothelial embryonic rest, and 3) they arise
due to mucin formation by fibroblasts of the joint space or
bursa. In an extensive review of the literature, we found that
ganglion cysts occur most frequently in juxta-articular loca-
tions such as hand and wrist [17, 18]. However, intramuscular
ganglion cysts are uncommon, with only a few reported cases
[3-14, 16, 19-25], of which, intramuscular ganglion cysts lo-
cated in the proximal calf are even rarer with fewer case re-
ports [3-14, 19, 24, 25].

For accurate diagnosis and appropriate treatment, we pre-
sent below, a precise description of these cysts at the proximal
calf.

Intramuscular cysts arising from the muscular tissue

We defined the intramuscular ganglion cyst, which was not at-
tached to the adjacent joint, as an intramuscular cyst arising
from the muscular tissue. This type of cyst is currently rare.
Rohrich et al [16] first reported a patient with a ganglion with-
in the biceps muscle, which had no association with adjacent
joints. They postulated that the ganglion might have originated
from embryonic rest of ectopic synovial tissue. Subsequent-
ly, James et al [26] presented a series of 10 cases of ganglion
cysts arising from the medial or lateral gastrocnemius muscle.
No link could be identified between the cyst and knee joint or
any other intra-articular structure on MRI. However, none of
them was dissected intramuscularly. Beggs et al [19] presented
the imaging findings in three patients who had intramuscular
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ganglia, which were not attached to a joint, and one case had
the ganglion in the medial gastrocnemius muscle. Park et al
[25] reported a case of ruptured intramuscular ganglion cyst in
the gastrocnemius medialis muscle. Nicholson et al [24] also
described a case of intramuscular ganglion cyst in the medial
gastrocnemius muscle. The cysts in these two cases were not
attached to the knee joint on MRI, and histopathology con-
firmed the diagnosis of ganglion cysts. The first case in our
article is also an intramuscular ganglion cyst at the proximal
calf. MRI showed no communication between the cyst and the
adjacent joint. Arthroscopic examination was performed and
we did not find any evidence of intra-articular pathology or
capsular opening. The histological diagnosis was ganglion
cyst. Based on previous case reports, we deduced that these in-
tramuscular ganglion cysts arise from the muscular tissue. For
this type of cysts, satisfactory clinical results can be achieved
by direct open excision [19, 24, 25].

Intramuscular cysts arising from the knee joint

When the intramuscular cysts communicate with the joint cav-
ity through a tortuous pedicle, they are considered to be arising
from the joint. These types of cysts arise as an outpouching
or weakening of the joint capsule [16]. In addition, Fang et
al [3] thought that current knowledge about the anatomy and
pathophysiology of popliteal cysts does not convincingly ex-
plain the mechanism by which intramuscular cysts arise. They
presumed that cysts extend along the intermuscular planes that
offer least resistance. Chiu et al [20] reported the case of a
child with an intramuscular cyst in the thenar eminence, with
its origin in the scaphocapitate joint. Montet et al [23] also
reported a case of intramuscular ganglion arising from the
acromioclavicular joint. Intramuscular cysts arising from the
knee joint capsule can be considered as atypical Baker’s cysts.
Baker’s cyst is a fluid-filled mass, which is a distention of the
gastrocnemio-semimembranosus bursa, located on the medial
aspect of popliteal fossa. Several previous studies have shown
the communication between the gastrocnemio-semimembra-
nosus bursa and the joint cavity [27-29]. This plays an impor-
tant role as a diagnostic marker for the differentiation between
extra-articular soft tissue ganglion cyst and Baker’s cyst.
Intramuscular Baker’s cysts have rarely been reported in
the international literature. Kim et al [30] reported a case of
Baker’s cyst with intramuscular extension into the vastus me-
dialis muscle. Kim et al [4] reported a ganglion cyst in gastroc-
nemius muscle, which had a channel communicating with the
knee joint. Fang et al [3] described the intramuscular dissec-
tion of Baker’s cysts in three cases. An extension of a Baker’s
cyst was shown to involve the vastus medialis in one case and
two cases involved the medial head of gastrocnemius. In each
of these reports, a channel was seen to be communicating with
the knee joint on MRI, allowing identification of the source
of these cysts. Clearly, it is important to differentiate atypical
Baker’s cysts from ganglion cysts arising close to the medial
head of gastrocnemius that this study describes. Historically,
direct open excision has resulted in unacceptably high recur-
rence rates, as the intra-articular pathology that causes and
sustains the cyst is not curable and the communication with
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the joint is not tightly closed [31-33]. Currently, arthroscopic
procedures are most commonly used to treat the intra-articular
pathology and to address the cysts directly by opening [32] or
closing [34] the orifice of communication. However, we pro-
pose that open surgery combined with arthroscopic procedures
is also necessary when the cysts are large.

Intramuscular cysts arising from the PTFJ

Similarly, when intramuscular cysts communicate with the
PTF]J cavity, they are considered as arising from the PTFJ. In
one case reported by Brooks [35], the ganglion invaded the tibi-
alis anterior muscle. Subsequently, Muckart [7] described eight
patients with ganglia arising from the superior tibiofibular joint,
five of which were within the peroneus longus muscle and were
connected to the superior tibiofibular joint, through the tendi-
nous origin of the muscle. The clinical presentation of this type
of cysts is variable, from asymptomatic to gradually increasing
swelling and pain. In addition, it is known that over 50% of
cysts of the PTFJ are associated with peroneal nerve palsy, due
to compression of the common peroneal nerve in the peroneal
canal [5-8, 35-37]. This is characterized by anterolateral leg and
dorsal foot pain, followed by progressive weakness of the pero-
neal nerve innervated anterior compartment musculature, along
with a steppage gait. Complete peroneal nerve palsy presenting
with a foot drop has been reported [13, 14, 38]. We believe
that MRI is the best imaging method for the diagnosis and dif-
ferential diagnosis of a cyst arising from the PTFJ. It provides
the best images of the communicating channel leading from the
cyst into the PTFJ, and proximity of the cyst to the peroneal
nerve [8, 15]. Aspiration and corticosteroid injection in the cyst
has limited success and surgical excision with removal of the
pedicle connecting the cyst to the joint is recommended to re-
duce the risk of recurrence [8, 14, 39].

Intramuscular cysts arising from the neurilemma

When ganglions in intra-neural locations occur within the
sheaths of peripheral nerves, they are called nerve sheath gan-
glions [10, 12]. Nerve sheath ganglions are most commonly
found in peroneal or tibial nerve in the lower limb [12, 40] or
ulnar nerve in the upper extremity [9, 11]. This type of intra-
muscular ganglion is called an intramuscular cyst arising from
the neurilemma. The etiology of these nerve sheath ganglions
is controversial. Patel et al [41] reported a case of fascicular
posterior tibial nerve involvement by a ganglion cyst in the
calf, which they presumed was a perineural pseudoganglion
cyst, and agreed with the hypothesis that repetitive nerve com-
pression was the etiology. However, some cases in the litera-
ture do not involve clear differentiation between intramuscular
cysts arising from the PTFJ and intramuscular cysts arising
from the neurilemma, and they were believed to be the same
entity [13-15]. These cysts usually present as tender masses
with pain or numbness in the distribution of the affected nerve,
due to nerve compression and nerve involvement. Similarly,
MRI can be used to document the cystic nature and extent of
the mass. In addition, electromyographic examination can also
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reveal the involved nerve as well as the extent of nerve damage
[40, 42]. A complete surgical removal of the cyst is the most
reliable treatment. However, safe removal of the ganglion can-
not be achieved without compromising the nerve’s integrity.
Therefore, incising the cyst wall, drainage of the gelatinous
contents and injection of steroids to prevent recurrence, while
leaving the cyst wall left open, appeared to be effective in
treating these cases [12].

Intramuscular cysts arising from the PVNS

PVNS, which was first described by Jaffe et al in 1941 [43],
is rare, with an annual incidence of 1.8 cases per million [44].
It is a benign but aggressive pathology of the synovium, often
localized to the knee joint [45, 46]. It is characterized by syno-
vial proliferation and hemosiderin deposition inside the joints,
tendon sheaths, and bursae. Granowitz et al [47] further sub
classified them into diffuse and localized types, and the diffuse
type is reportedly more common than the localized type [44].
Similarly, its etiology is also controversial. The clinical pres-
entation includes periarticular pain and swelling [45]. MRI is
the best imaging method for diagnosis, but definitive diagnosis
can only be confirmed by pathological biopsy. The manage-
ment of PVNS includes open surgical excision and arthroscop-
ic synovectomy, which have been reported to have a high rate
of recurrence [48, 49].

Extra-articular spread of PVNS in the knee joint has
scarcely been reported. Tatari et al [50], Gokhale et al [51]
and Tosti et al [52] each described a case of PVNS in the pop-
liteal fossa presenting as a popliteal cyst, and concluded that
the disease had originated in the knee and spread to the pop-
liteal space. However, after a thorough systematic literature
review, we found that this is the first case report about intra-
muscular cysts at proximal calf arising from the PVNS. In this
case, the patient’s primary clinical manifestation is pain in the
knee joint and swelling due to PNVS of the joint, without any
symptoms of an intramuscular cyst. MRI provides a clear im-
age of the cyst’s location and communication between the cyst
and knee joint. Compared to intramuscular cysts arising from
a different etiology, this type of cyst has a thickened wall with
low signal intensity on both T1-weighted and T2-weighted
images. Due to the absence of clinical manifestations, we did
not perform any clinical intervention for the cyst. However,
in case of compression of the adjacent nerve and vessel or
limitation of the range of knee joint movements, we suggest
that both arthroscopic synovectomy and cyst excision are nec-
essary.

In conclusion, depending on the origin of intramuscular
cysts, they were divided into the following five types: intra-
muscular cysts arising from the muscular tissue, knee joint,
PTFJ, neurilemma and PVNS. The therapy varies based on the
origin; hence, it is important to identify the origin of the cyst.
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