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Intramuscular endometriosis of the forearm: a case report
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Abstract

Endometriosis is a disorder that commonly affects females of reproductive age and is defined as the presence of endometrial
glands or stroma outside the uterine cavity. Patients typically present with cyclical pain during menses. Endometriosis can
be characterized as endopelvic or extrapelvic depending on the sites involved. We report a case of a 40-year-old, right-hand-
dominant, female who presented with a painful mass in her right proximal forearm. She was ultimately diagnosed with

intramuscular endometriosis and underwent surgical excision.
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Introduction

Endometriosis is a common gynecologic condition charac-
terized by the presence of endometrial tissue in sites other
than the uterus. Endometriosis can be either endopelvic
or extrapelvic based on the area of the endometrial tissue
implantation. Typical locations for endopelvic endometriosis
include the ovary, pelvic peritoneum, vagino-rectum dia-
phragm, and uterosacral ligament [1-3]. Extrapelvic endo-
metriosis is rare and has a lower incidence, accounting for
approximately 12% of endometriosis cases [4]. In theory,
endometriosis can occur in all organs of the body, including
the gastrointestinal tract, urinary tract, respiratory tract, and
musculoskeletal system [5—7]. Intramuscular endometriosis
has been reported in the trunk muscles, pelvic muscles, and
extremities. Symptoms can be highly variable, but patients
may complain of cyclical pain during menstruation, a palpa-
ble mass, or swelling that increases at time of menstruation.
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Diagnosis of intramuscular endometriosis is difficult and
requires a high index of suspicion. It is best managed by an
interprofessional team approach to achieve a prompt diag-
nosis and optimize patient outcomes. Once the proper diag-
nosis is made, treatment in the form of hormonal or surgical
management can be considered. This case report describes
clinical and radiological findings as well as treatment modal-
ities of endometriosis that appeared in the proximal forearm
of a 40-year-old patient.

Case report

A 40-year-old, right-hand-dominant, female (G3P3003)
presented to the Orthopedic Department with an 18-month
history of an intermittently painful mass in the medial aspect
of her right forearm. The mass would become increas-
ingly tender and firm in the days before menses and dur-
ing menstruation. Her past medical history was notable for
relapsing remitting multiple sclerosis (MS), hypertension,
dyslipidemia, anxiety, and morbid obesity. She denied any
excessively heavy or painful menses.

Physical examination revealed a small palpable mass
in the right flexor pronator musculature and was tender to
palpation. Previous imaging, including radiographs of the
right forearm demonstrated no acute osseous or soft tissue
abnormality (Fig. 1). Magnetic resonance imaging (MRI)
without intravenous contrast showed an oval intramuscular
mass in the anterior compartment of the proximal forearm,
measuring approximately 2.2 X 2.1 X 3.0 cm. The mass
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Fig.1 AP radiograph of the right forearm demonstrates no radio-
graphic osseous or soft tissue abnormality

demonstrated heterogenous T2 signal and cystic changes
(Figs. 2, 3). There was no invasion of deeper musculature or
fascia. The decision was made to proceed with ultrasound-
guided core needle biopsy of the lesion. On ultrasound
imaging, the mass was circumscribed and hypoechoic.
The mass also demonstrated internal doppler flow (Fig. 4).
Unfortunately, the core needle biopsy was nondiagnostic.
Therefore, the patient elected to undergo open biopsy with

Fig.2 Axial TIW (a) and
T2W (b) images of the forearm
demonstrates a mixed signal
intensity mass in the pronator
teres muscle belly. This lesion
demonstrates areas of intrinsic
T1 signal hyperintensity and is
predominantly T2 hyperintense.
There are small cystic areas
within the lesion and there is
mild perilesional edema
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frozen section diagnosis, which was consistent with endo-
metriosis (Figs. 5, 6, 7).

The patient was referred to Obstetrics/Gynecology for
further evaluation and to discuss treatment options. Addi-
tional history obtained at that time revealed that she had
delivered all three of her children by uncomplicated Cesar-
ean section. Physical examination did not result in any con-
cern for pelvic endometriosis. Dienogest, a progestin-based
medication, was recommended with the goal of suppressing
the proliferation of the endometrium to decrease symptoms.
As the patient was still working to achieve remission of her
MS with medications, she did not wish to add another medi-
cation at that time and declined the progestin medication.
Approximately 18 months after initial presentation to the
orthopedic oncology clinic, the patient’s symptoms wors-
ened with pain now radiating into the elbow, distal fore-
arm, and hand. She elected to trial Dienogest; however after
several months, this did not improve her symptoms. After
discussion with the orthopedic surgeon, the patient ulti-
mately decided to undergo surgical excision of the mass. At
6 months postoperatively, the patient remains significantly
improved compared to pre-resection. She does not very mild
soreness to the forearm at the time of menstruation but states
it does not bother her.

Discussion

Extrapelvic endometriosis can occur at almost any site in
the musculoskeletal system. The patient presented in this
case report had intramuscular endometriosis to the proxi-
mal forearm. To our knowledge, this is the first known case
of an intramuscular lesion to this location published in the
English literature. Previous reports of intramuscular endo-
metriosis to the upper extremity are limited, with one case
to the trapezius muscle and two cases to the deltoid muscle
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Fig.3 Coronal (A) and axial
(B) post contrast TIW images
demonstrates avid enhancement

[8-10]. More common intramuscular locations include the
abdominal muscles, pelvic floor muscles, hip muscles, and
lower limb muscles [4].

There are several theories to account for the origin of
endometriosis including retrograde menstruation, coelomic
metaplasia, local trauma, lymphatic and vascular metastasis,
or stem cells. Retrograde menstruation refers to the reflux
of menstrual debris containing viable endometrial cells
through the fallopian tubes into the peritoneal cavity [1-3].
This theory is widely accepted but does not explain cases
in which lesions are found outside of the peritoneal cavity.
Coelomic metaplasia is the transformation of undifferenti-
ated coelomic epithelial cells in extrauterine locations into
glandular endometrial tissue [1-3]. However, musculo-
skeletal nerve tissue has a different embryological origin
Fig.4 Ultrasound images demonstrate a heterogenous oval mass that from germ cells of the pelvic peritoneum, so this does not

is hyperechoic to adjacent musculature. There is internal color dop- explain intramuscular endometriosis. Canis et al performed
pler flow
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Fig.5 Gross specimen — 5-cm
solid soft tissue mass gl st ot
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Fig.6 Endometrioid-type glands with hyperchromatic, elongated
nuclei. Surrounding the glands are endometrial-type stromal cells and
hemorrhage which all together are consistent with features of endo-
metriosis

Fig.7 The endometrial glands and endometrial stroma are high-
lighted by the estrogen receptor immunohistochemical stain

a systematic review, suggesting that local traumatic events
may trigger endometriosis [11]. The relationship between
trauma and endometriotic lesions is strongly suggested by
the very low recurrence rate observed in most studies after
a complete excision [12]. In the setting of musculoskeletal
endometriosis, the initial trauma may have been unnoticed
by the patient or forgotten by the time the disease is diag-
nosed [11, 13].

Lymphatic and vascular metastasis is the transport
of endometrial cells or stem cells through lymphatic
and blood vessels and has been proposed as an origin of
extrapelvic endometriosis. This theory is supported by
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previous pelvic surgery being cited as a risk factor for
development of endometriosis of the skeletal muscular
system [4]. The stem cell origin posits that stem cells of
endometrial origin may enter the angiolymphatic space
passively during menstruation and enter the circulation
system to find environmentally friendly “soil” for seeding
[2]. The strength of the endometrial stem cell theory is
that it not only fits the retrograde menstruation model but
also explains the pathogenesis of endometriosis outside the
abdominal cavity.

Despite extensive research on the pathogenesis of endo-
metriosis, there is no single theory that explains all the
different clinical presentations and pathological features
in endometriosis. Our patient had a history of three previ-
ous Cesarean sections and therefore it is presumed that
her intramuscular endometriosis arose from lymphatic
and vascular metastasis. However, it cannot be confirmed
whether the transported cells were endometrial cells or
stem cells.

The diagnosis of extrapelvic endometriosis is challeng-
ing as clinical presentation varies and imaging manifesta-
tions may be confusing. Ye et al systematic review of skele-
tal muscular system endometriosis revealed that only 53.6%
of patients have local pain and 23.2% of patient’s symptoms
were irrelevant to their menstrual cycle [4]. Furthermore,
only 44.4% of patients that underwent fine-needle aspiration
(FNA) with ultrasound or CT monitoring were confirmed
to have endometriosis by FNA tissue pathology [4]. The
relatively low success rate of FNA may be a limitation in
prompt diagnosis. MRI with and without intravenous con-
trast is considered the modality of choice for evaluation of
intramuscular soft tissue masses. Extrapelvic endometriosis
have been described as containing areas of T1 hyperinten-
sity due to methemoglobin [13]. On T2-weighted imag-
ing, endometriomas can demonstrate high signal intensity;
however, high iron concentrations can result in low-signal
intensity appearance, a feature reflecting cyclic hemor-
rhage [13]. Due to cyclic degeneration and proliferation of
endometrial tissue, MRI appearance can vary depending
on lesion age, the presence of cystic change, and associated
blood products.

The therapeutic options in the treatment of endometrio-
sis depend on the extent of the disease, the patient’s needs,
and the desire to maintain the reproductive capacity. These
options include simple observation, medical treatment, surgi-
cal treatment, and combined therapy. An important consid-
eration in the treatment of intramuscular endometriosis is the
presence or absence of endopelvic endometriosis. Ye et al
reported that 47.4% of patients with skeletal muscular system
endometriosis did not have concurrent endopelvic endome-
triosis [4]. In the absence of endopelvic endometriosis, if
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the patient is asymptomatic and the lesion is not impact-
ing any surrounding structures simple observation may be
reasonable.

Medical treatment is aimed at improvement of pain and
size reduction of the endometrioma. Progestin based contra-
ceptive pills are one of the main drug treatments and work
by altering the hypothalamic-pituitary-gonadal axis, which
subsequently suppresses ovulation [7]. Additionally, GnRH
agonists can be used and work by blocking the production
of ovarian-stimulating hormones, lowering estrogen levels,
and preventing ovulation [7]. Surgical resection of lesions
is the main treatment when medical treatment is ineffective.
Careful surgical technique is imperative in intramuscular
endometriosis, as tissue implantation at the site of incision
can lead to scar endometriosis [14]. Our patient did pursue
observation for approximately 18 months as she focused
on solidifying her MS medication regimen. Her symptoms
progressively worsened and were unresponsive to medical
treatment, leading to the decision to surgically excise the
lesion.

Histologic appearance of endometrial tissue under-
goes physiologic and morphologic changes throughout the
menstrual cycle. During the menstrual phase, estrogen and
progestin levels fall resulting in breakdown of endometrial
stroma with the presence of inflammatory cells and blood
[15]. The proliferative phase is driven by increasing estrogen
levels and is characterized by numerous mitotic figures in
glands and stroma [15]. The secretory phase is driven by pro-
gestin and is represented by irregularly shaped glands with
a single layer of columnar or cuboidal cells [15]. Biopsy of
our patient’s lesion demonstrated endometrioid-type glands
with hyperchromatic, elongated nuclei, consistent with fea-
tures of endometriosis. Immunostaining with estrogen recep-
tor (ER) and paired box gene (PAXS8) were positive, further
supporting the diagnosis of endometriosis. Although ER
concentrations are lower in endometriotic tissue when com-
pared with normal endometrium, its presence is still helpful
in distinguishing between glandular tissues [16]. PAX8 is a
highly sensitive epithelial marker for extragenital endome-
triosis [17].

In summary, we report an extremely rare case of intra-
muscular endometriosis in the proximal forearm. Extremity
endometriosis may be included in the differential diagnosis
of soft tissue tumors when symptoms of pain or a palpable
mass occur in the extremities of women of reproductive age,
particularly those masses with a cyclic pattern, which coin-
cides with the menstrual cycle.
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