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Lymphangioleiomyomatosis is a rare disease characterized by abnormal smooth muscle cell growth. It primarily
occurs in the lungs but can also rarely occur in other organs, in which case it is classified as extrapulmonary
lymphangioleiomyomatosis. It often accompanies tuberous sclerosis complex. This report concerns a case of
uterine lymphangioleiomyomatosis with spontaneous uterine rupture in a young woman with tuberous sclerosis
complex. A 27-year-old nulligravida patient presented to the emergency room with vaginal bleeding. She had a
history of clinical diagnosis of tuberous sclerosis complex and pulmonary lymphangioleiomyomatosis. Initially,
abdominopelvic computed tomography and magnetic resonance imaging suggested a hemorrhagic necrosis and
rupture of degenerated uterine myoma. She underwent emergency exploratory laparotomy. The right side of her
normal-sized uterus were ruptured without any specific mass. Active bleeding and hematoma from the ruptured
uterus and partially ruptured right ovary were noted. The procedure included total hysterectomy and right
salpingo-oophorectomy. Pathological analysis confirmed lymphangioleiomyomatosis in the uterine serosa and
myometrium. Lymphangioleiomyomatosis mainly occurs in women of reproductive age and worsens with es-
trogen. Early diagnosis and careful follow-up are necessary due to the risk of worsening gynecological symptoms
or even uterine rupture during pregnancy. This case enhances our understanding of extrapulmonary lym-
phangioleiomyomatosis and highlights the importance of comprehensive evaluation in complex clinical
scenarios.

fewer than 30 cases of uterine LAM have been reported worldwide [5].
LAM occurs sporadically in 1 in 400,000 adult women but is found in

1. Introduction

Lymphangioleiomyomatosis (LAM) is a rare disease characterized by
abnormal smooth muscle cell growth, occurring mainly in women of
reproductive age [1]. It is now considered a part of the family of peri-
vascular epitheloid cell tumors (PEComa), which often infiltrate the
smooth muscle of the blood vessels [2]. While most PEComas are benign,
malignant forms can metastasize or recur. LAM primarily affects the
lung parenchyma, leading to cystic destruction and respiratory failure
[1]. However, it can also occur at extrapulmonary sites (EPLAM) along
the axial lymphatic pathway in the abdominopelvic cavity, such as
lymph nodes, retroperitoneum, and reproductive organs [3]. The clin-
ical features of EPLAM vary based on organ involvement, from asymp-
tomatic cases to abdominal pain or genital bleeding [3-5]. To date,

up to 40 % of women with tuberous sclerosis complex (TSC) [3]. TSCis a
disease-causing tumor in various organs due to mutation in the TSC
genes [6]. Uterine LAM is a rare manifestation of TSC. This report
concerns a case of uterine LAM with spontaneous rupture in a young
woman with TSC.

2. Case Presentation

A 27-year-old nulligravida woman presented to the emergency room
with dizziness and vaginal bleeding. She had a history of clinical diag-
nosis of TSC, neurosurgical treatment for subependymal giant cell as-
trocytoma, LAM and multifocal micronodular pneumocyte hyperplasia
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(MMPH) in lung, multiple bilateral renal angiomyolipomas (AMLs),
hypomelanotic macule, and angiofibromas. No mutation was detected in
the TSC2 gene. However, she had not visited the hospital for 3 years and
was receiving no ongoing diagnostic evaluation or treatment.

Her vital signs were stable, and she reported vague abdominal pain.
However, her initial hemoglobin level was 6.0 g/dL, requiring trans-
fusion of five packs of red blood cells. Abdominopelvic computed to-
mography (CT) and magnetic resonance imaging (MRI) demonstrated a
hemorrhagic necrosis and rupture of degenerated uterine myoma into
the endometrial and extrauterine cavity with massive hemoperitoneum
(Fig. 1). Additionally, multiple AMLs up to 4 cm were noted in both
kidneys. Compared to 3 years ago, no acute intracranial lesions, nor
changes in pulmonary LAM and MMPH in brain CT and chest CT were
observed, respectively.

Surgery was performed in light of the stable vital signs and the
findings on imaging. The patient had no sexual experience and had no
wish to become pregnant. However, because she was a young woman of
reproductive age, the possibility of hysterectomy was fully explained to
her and her guardian before the surgery, and informed consent was
obtained. She underwent an exploratory laparotomy under general
anesthesia. More than 2 L of coagulated blood was removed. The right
side of normal-sized uterus were ruptured without any specific mass.
Bleeding and hematoma from the ruptured uterus and partially ruptured
right ovary were noted. Small friable nodules were observed on the
surface of the uterus and ovaries. The mass presumed to be a myoma

Case Reports in Women’s Health 43 (2024) e00650

rupture on imaging was actually a large hematoma with irregular
margins and heterogenous echogenicity at the rupture site. A total
hysterectomy and right salpingo-oophorectomy were performed. Upon
cutting the uterus lengthwise, it was found to be full of hematoma inside.

The pathological findings were as follows. The uterus measured 9 x
6 x 4 cm with hemorrhage and rupture of the myometrium in the right
lateral wall of the uterine body. No diagnostic abnormalities in the right
ovary and fallopian tube were noted. A 4.6 x 3.5 x 3 cm poorly
demarcated infiltrative mass-like lesion was found in the uterine serosa,
myometrium, and round ligament with mild cytologic atypia. Necrosis
was not identified, and mitotic activity was <1/50 high-power fields
(HPFs). Immunohistochemical (IHC) staining showed that the lesions
were diffusely positive for human melanoma black-45 (HMB-45), a
highly specific marker for LAM. An additional marker, smooth muscle
a-actin (SMA), and estrogen receptor (ER) were also positive (Fig. 2).

The patient's postoperative recovery was uneventful, and no unusual
findings were noted during an outpatient visit 3 months after discharge.
However, the patient strongly indicated that she did not want further
diagnostic evaluation, treatment, or follow-up at the tertiary hospital
due to the distance and cost, so no outpatient visits were done thereafter.
The patient did, though, report no abnormalities in medical examina-
tions and no unusual findings in a more recent gynecological examina-
tion at a local clinic.

Fig. 1. Coronal contrast-enhanced abdominopelvic computed tomography images (A, B) revealed a lobulated, thick-walled mass like lesion (arrows) communicating
with a dilated endometrial cavity filled with hematometra (asterisk) and massive hemoperitoneum up to diaphragm (open asterisk). Multiple angiomyolipomas up to
4 cm are present in the right kidney (triangle). Axial T1-weighted image (C) and axial T2-weighted image (D) show mixed low and high signal intensity of a lobulated
mass suggestive of hematoma (open arrows) in right pelvic cavity, with a focal uterine wall rupture on the right side of the uterus. The uterine cavity (asterisk) is

dilated and filled with hematoma.
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Fig. 2. Macroscopic and microscopic features of uterine lymphangioleiomyomatosis (LAM). (A) Grossly, tumor is located at the uterine serosa-myometrium with a
trabeculated appearance (closed arrowheads). (B) Microscopically, diffuse infiltration of tumor is seen (closed arrowheads), showing numerous slit-like spaces with
bundles of fascicles. (C) Adjacent normal myometrium (left) differs from LAM (right), which is composed of lymphatic channels and spindled-epithelioid cells. (D)
High-power magnification of LAM shows spindled-epithelioid cells (closed arrowheads) within delicate lymphatic vessels (open arrowheads). LAM cells are positive
for (E) HMB-45 and (F) SMA, and (G) D2-40 is immunopositive for lymphatic vessels surrounding LAM.

3. Discussion

Although the uterus is a common site of LAM involvement, uterine
LAM is a very rare, with fewer than 30 histopathologically confirmed
cases reported globally [5]. A previous literature review indicates that
40 % of uterine LAM are associated with TSC [7]. Therefore, uterine
LAM should be considered in patients with a history of TSC presenting
with vague gynecological symptoms.

The clinical manifestations of uterine LAM can vary from being
asymptomatic to causing symptoms such as dysmenorrhea, heavy
menstrual bleeding, abnormal uterine bleeding or pelvic pain [7-9]. The
definitive imaging features of uterine LAM remain elusive. Ultrasound
reveals a heterogeneous echogenic mass within the uterus; however, it
may also appear as a solid mass with high vascularity [10]. Even CT and
MRI scans may present only nonspecific images: a diffuse, indistinct
lesion lacking clear demarcation [5]. Similar to this case, Kim et al.
described the radiological imaging findings of uterine LAM: multiple
large, lobulated cystic uterine masses and a dilated endometrial cavity
filled with fluid on contrast-enhanced CT [11]. On MRI, irregularly
shaped uterine masses with high signal intensity were observed on the
fat-suppressed T1-weighted images suggesting a hemorrhagic compo-
nent. Due to its rarity and nonspecific symptoms and imaging studies,
uterine LAM is often misdiagnosed as hemorrhagic or degenerative
uterine leiomyomas, uterine malignancies, or adenomyosis [8,11]. In
this case, too, it was initially misdiagnosed as a ruptured degenerated
myoma. However, in similar future cases, uterine LAM should be
considered when multiple cystic uterine masses are present in patients
with TSC or pulmonary LAM.

The diagnosis of uterine LAM can be confirmed through character-
istic pathologic features and specific immunohistochemical stains. In
particular, HMB-45 and SMA are recommended for accurate diagnosis,
while the ER and progesterone receptor can aid in diagnosis [3]. Addi-
tionally, other markers such as vimentin and desmin can help differen-
tiate LAM from other diseases [10]. LAM is considered one of the
PEComa family: mesenchymal tumors with distinct IHC features, posi-
tive for both smooth muscle and melanocytic markers [2]. The cells of

these tumors aggregate and infiltrate vascular muscles at multiple sites.
PEComas range from benign to malignant, though the latter are rare.
Malignant PEComa can be suspected when two or more of the following
seven parameters are met: size >5 cm, high cellularity, high-grade nu-
clear atypia, mitotic activity >1/50 HPFs, necrosis, infiltrative margin,
and vascular invasion [12]. This case met only the infiltrative margin
criterion, suggesting a benign character.

The etiology of LAM is related to genetic mutations in the tumor
suppressor genes TSC1 and TSC2; these mutations are associated with
pulmonary LAM and renal AML [2,13], but mutations in TSC genes can
nevertheless often be found in cases of sporadic LAM [8]. TSC mutations
cause overexpression of the mammalian target of rapamycin (mTOR)
complex, forming benign tumors in various organs [13-15]. This patient
underwent only TSC2 testing due to cost concerns, as TSC2 mutations
are more common (70 %) than TSC1 mutations (20 %) and are associ-
ated with more severe phenotypes [16,17]. Although this patient did not
have a mutation in the TSC2 gene, this does not rule out a diagnosis of
TSC; this is because gene mutations are not found in up to 15 % of pa-
tients with TSC [13].

Recently, estrogen has been considered another possible cause of
LAM [3]. LAM mainly occurs in women of reproductive age, worsens
with estrogen, and ER is confirmed in about half of cases. Therefore,
hormonal changes during pregnancy may cause uterine LAM to enlarge
and exacerbate symptoms. According to reported cases of PEComas
during pregnancy, even previously small and asymptomatic uterine
PEComas can grow rapidly, leading to uterine rupture by 30 weeks of
gestation [18]. Another case report describes spontaneous hemoper-
itoneum resulting from a ruptured PEComa of the round ligaments at 34
weeks of gestation [19]. However, not all PEComas cause rupture during
pregnancy, as some are disguised as retained placenta after a delivery
[20]. Fertility preservation and management in patients with uterine
LAM are important due to the risk of worsening gynecological symptoms
or even uterine rupture during pregnancy. However, there is no estab-
lished standard treatment for LAM or EPLAM. Medical treatments such
as mTOR inhibitors or antiestrogen strategies are available; however,
there is no firm data on their efficacy against the diseases [3]. Therefore,
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early diagnosis and careful follow-up are necessary.
4. Conclusion

In conclusion, uterine LAM is a rare but important disease. It is
generally considered a benign tumor that does not require further
treatment [8,12]. However, as in this case, it can suddenly rupture in
young women, with serious consequences, and occasionally present a
malignant condition such as metastasis or sarcomatous transformation
[9]. Therefore, when a patient with a history of TSC presents with
abnormal uterine bleeding or abdominal pain, uterine LAM should be
suspected and investigated. With few reported cases, this case enhances
our understanding of uterine LAM and also highlights the need for
further research due to its diverse presentation and diagnostic
difficulties.
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