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ABSTRACT

Leiomyomatosis peritonealis disseminata (also known as disseminated peritoneal leiomyomas) is
a rare disorder consisting of multiple soft tissue masses dispersed throughout the abdominal and
pelvic peritoneum, histologically characterized by benign smooth muscle bundles without atypia
or mitotic activity. Although more commonly confined to the uterine parenchyma (i.e. uterine
fibroids), extension to surrounding structures may rarely occur. Such benign masses may be easily
mistaken for more aggressive and malignant etiologies, and if mistaken, may cause psychological
stress, time-consuming workup, and unnecessary cost to the patient. Given this possibility, it
is important to consider this differential diagnosis among more worrisome pathologies such as
lymphoma, metastatic ovarian cancer, or peritoneal carcinomatosis. We present the case of an
adult female who initially presented with sharp epigastric abdominal pain, in which subsequent
workup revealed the presence of multiple soft tissue lesions scattered throughout the abdomen
and pelvis. These lesions were initially misconstrued to be malignant, however, subsequently
biopsy-proven to be leiomyomatous tissue in origin.

CASE REPORT
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BACKGROUND

Leiomyomatosis peritonealis disseminate is a rare condition
characterized by multiple benign smooth muscle masses
scattered throughout the abdominal and pelvic peritoneum.
While uterine fibroids are a relatively common manifestation
of leiomyomatous proliferation, extrauterine dissemination is
rare and can pose a diagnostic challenge. This case is significant
because the diagnosis can be easily mistaken for various
malignant pathologies, such as lymphoma, metastatic ovarian
cancer, or peritoneal carcinomatosis. Mistaken diagnosis can
lead to unnecessary psychological distress, extensive workup,
incorrect management, and financial burden to the patient. We
believe our report strengthens existing literature by highlighting
this diagnostic dilemma, underscoring the importance of
carefully considering the imaging features and histopathologic
properties of this benign entity.

CASE REPORT

A 43-year-old female with no pertinent past medical history
presented to the emergency department with a chief complaint
of acute-onset sharp epigastric abdominal pain and nausea.
No significant weight loss, menorrhagia, or dysmenorrhea
was reported. The patient reported no known pertinent family
history and a remote history of 2 prior cesarean sections. She
reported no recreational drug, tobacco, or excessive alcohol
consumption. The patient was afebrile and normotensive.
Physical exam showed no abdominal findings suggestive of
peritonitis. A complete blood count, metabolic panel, and
urinalysis were normal. However, a CT scan of her abdomen and
pelvis revealed numerous rounded soft tissue lesions of similar
morphology within the pelvis, right abdomen, and left lower
abdomen — one such lesion was seen along the anterior uterus.
There was subtle stranding of the left lower omental fat. Given
the patient’s presenting symptoms, an abdominal ultrasound
was also performed, demonstrating findings indicative of acute
cholecystitis. This was concordant with subsequent HIDA scan
revealing a probable cystic duct obstruction.

Following surgical and oncologic consultations, the
patient was admitted for further evaluation and treatment.
Presenting symptoms significantly improved with conservative
management and no acute surgical intervention was advised.
She subsequently underwent a CT-guided biopsy of the
largest lesion in the left lower abdomen. She was discharged
pending biopsy results as well as a recommendation for
elective laparoscopic cholecystectomy. Pathologic analysis
of the tissue sample revealed the abundant presence of
smooth muscle bundles without cytologic atypia with further
immunohistochemistry staining supportive of a diagnosis of an
intra-abdominal leiomyoma. The patient was informed of the
non-malignant findings and was advised to follow-up with her
primary care provider.

DISCUSSION

Etiology & Demographics
Uterine fibroids are the most common benign tumor of
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the female genital tract. Incidence has been reported to occur
in approximately 20-70% of women, classically amongst pre-
menopausal women, with a greater propensity amongst Black
women overall [1-3]. Extrauterine leiomyomas occur more
rarely, and even less frequently when discovered at sites distant
from the uterus within the peritoneum. Distal involvement is seen
in less than 1 out of every one million, with approximately 130-
150 cases documented in literature [4,5]. The precise etiology of
fibroids is unknown, however association with hormonal levels
has been implicated. Peritoneal spread has been hypothesized
to be related to metaplasia of the peritoneal connective tissue
due to hormonal stimulation [6,7]. Lesions may fluctuate in
size based on hormonal exposure and can decrease in size after
menopause.

Mutations in the gene encoding fumarate hydratase, a
mitochondrial enzyme involved in the tricarboxylic acid
cycle have also been implicated with fibroid syndromes such
as hereditary leiomyomatosis and renal cell carcinoma [1].
Although the pathophysiology is not well understood, such
mutations have been implicated in metabolic alterations due
to accumulated fumarate interfering with various enzyme
and signaling pathways which promote cell proliferation.
Additionally, elevated fumarate has been associated with
dysregulation of the hypoxia inducible factor pathway, resulting
in a favorable microenvironment for tumor growth [8, 9].

Leiomyomas may spread intravenously to parametria,
and subsequently the vena cava, with reports of lesions seen
in the retroperitoneum, urinary bladder, urethra, vulva, and
intraluminally within the intrauterine and systemic venous
vasculature [10]. Dissemination has also rarely been reported in
the literature on a post-operative basis and was also considered
as a possible etiology in our patient, given her prior history of
cesarian delivery [11].

Clinical & Imaging Findings

Clinical presentation is often nonspecific or may even be
asymptomatic. Patients may exhibit a variety of symptoms such
as abdominal pain, menorrhagia, or oligomenorrhea, as well as
symptoms which result from mass effect on regional structures.
Lesions are typically discovered incidentally, with US and CT
often the initial imaging modalities. In our case, such modalities
were chosen due to their relative ease of availability in the acute
setting and as part of the emergent evaluation to exclude other
pathologies such as pancreatitis, cholecystitis, ovarian torsion,
or acute appendicitis. CT demonstrates the presence of smaller
soft tissue nodularities or larger lesions along or within the
peritoneal structures [12]. As with uterine fibroids, peritoneal
lesions may appear as heterogenous or homogenous on contrast-
enhanced studies, with similar appearing morphology. As in
our patient, lesions appeared as similar circumscribed nodules
and masses with relatively uniform density (HU 56-63) and
no appreciable contrast enhancement compared to adjacent
viscera. On ultrasound, fibroids may be detected on both
transvaginal and transabdominal approaches as well-defined
nodules or masses with variable echogenicity and posterior
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acoustic shadowing. Internal calcifications may be observed on
all modalities, demonstrated sonographically as echogenic foci.
It is important to note that isoechoic lesions may conceal the
diagnosis, with uterine contour abnormalities providing the only
imaging clue [13].

PET-CT may be performed in which the lesions exhibit no
increased FDG uptake, characterizing them from malignant
processes [14]. Although not performed at our institution, T1
and T2 weighted MR imaging can demonstrate circumscribed
lesions of low signal intensity similar to surrounding smooth
and skeletal musculature — post-contrast imaging shows
homogenous enhancement [2,12].

Treatment & Prognosis

Current treatment and prognosis of disseminated uterine
fibroids is largely based on the patient’s clinical presentation,
location of the lesions, age, and desire for future fertility.
Although lesions are characterized by benign features
histologically, malignant sarcomatous transformation has been
reported in the literature and due to this risk, some surgeons
may opt for hysterectomy and oophorectomy with possible
peritoneal debulking [15-17]. However, no current consensus
exists regarding surgical intervention [18]. Lesions are often
managed conservatively, however close surveillance is advised
[12,19]. At this point, PET-CT may be considered to monitor
for potential malignant transformation. Comorbid symptoms
including vaginal bleeding and constipation have also been
described and management may be guided by these factors as
well [20]. Medical management may include contraceptives,
tranexamic acid, nonsteroidal anti-inflammatories, or
gonadotropin releasing hormone agonists. Given their
association with hormonal levels, lesions may also regress
following menopause. In our case, the patient experienced
no further symptoms following interval cholecystectomy a
few weeks after initial presentation and elected to undergo
conservative oncologic surveillance, declining further surgical
and medical intervention at this time.

DIFFERENTIALS

Peritoneal carcinomatosis:

Presentation may be similar to other malignancies, such as
unintended weight loss, nausea, vomiting, and the presence of
ascites. Determination of risk factors and pertinent past medical
history is also helpful. CT images may feature thickening,
nodularity, and contrast enhancement of the peritoneal
reflections with possible loculated ascites, none of which were
discernable in our case. Large amounts of peritoneal thickening
may also result in plaquing such as omental caking. Involvement
of the abdominal viscera can cause a scalloped appearance of
the parenchymal surfaces.

Lymphoma:

Lymphomatous malignancy is another consideration, given
the distribution of findings in our case. However, such etiologies
would be more likely to include a clinical history of non-specific
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B-symptoms such as fevers, chills, night sweats, and unintended
weight loss. Furthermore, cell count derangements are more
likely, in contrast to our patient. Cross sectional imaging may
also show involvement of the retroperitoneal lymphatic chains;
however, this was not apparent in our case.

Ovarian torsion:

Differential diagnosis was considered clinically in the setting
of a premenopausal female presenting in the acute setting with
abdominal pain. However, this diagnosis was deemed less
likely in the setting of symptoms localizing to the epigastric
abdomen with no significant findings on physical exam to
suggest peritonitis. Furthermore, CT imaging demonstrated
non enlarged adnexal soft tissue densities favored to relate to
the ovaries without cystic changes, nor twisting of the ovarian
vascular pedicle. No regional inflammatory changes of the
adnexal fat planes were identified.

TEACHING POINT

Disseminated peritoneal leiomyomatosis is a rare benign
condition, in which the precise etiology is not fully understood.
Its discovery in the presenting patient may be misconstrued
for more malignant etiologies. Although it is uncommon, it is
important to include this diagnosis on the differential. Doing so
may not only prevent misdiagnosis, but also prevent unnecessary
psychological stress, extensive workup, and cost to the patient.
Early detection may also guide more appropriate management,
and while treatment largely rests on conservative management,
medical and surgical interventions may be considered in the
setting of the patient’s symptoms and history. Continued
surveillance is advised due to the small but non-zero possibility
of sarcomatous transformation.

QUESTIONS

1.  Which of the following answer choices is false?

1. Uterine fibroids are the most common malignant tumor
of the female genital tract.

2. Black women are more commonly affected by fibroids.

3. Hormonal stimulation of peritoneal connective tissue is
linked to peritoneal spread of fibroids.

4. Fibroids are sensitive to hormones.

5. Extrauterine leiomyomas are rare.

Explanation

1. Uterine fibroids are the most common malignant
tumor of the female genital tract. [Uterine fibroids
are the most common tumor of the female genital tract. ]

2. Black women are more commonly affected by fibroids.
[Incidence has been reported to occur in approximately
20-70% of women, with a greater propensity amongst
black women overall [3,8,9].

3. Hormonal stimulation of peritoneal connective tissue is
linked to peritoneal spread of fibroids. [Peritoneal spread
has been hypothesized to be related to metaplasia of the
peritoneal connective tissue due to hormonal stimulation. ]

4. Fibroids have been shown to be associated with
hormones. [The precise etiology of fibroids is unknown,
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however association with hormonal levels has been
implicated.]

Extrauterine leiomyomas are rare. [Extrauterine
leiomyomas occur more rarely, and even less frequently
when discovered at sites distant from the uterus within
the peritoneum.]

Choose the enzyme associated with fibroid

syndrome.
1.

CIESNN

Aminolevulinic acid synthetase
Carbonic anhydrase-3
Fumarate hydratase
Acetaldehyde dehydrogenase
Hexokinase

Explanation
1.

4.

5.
Explanation

1.

Aminolevulinic acid synthetase [Cases of fibroid
syndromes have also been associated with the gene
encoding fumarate hydratase, a mitochondrial enzyme].
Carbonic anhydrase-3 [Cases of fibroid syndromes
have also been associated with the gene encoding
fumarate hydratase, a mitochondrial enzyme.]
Fumarate hydratase [Cases of fibroid syndromes have
also been associated with the gene encoding fumarate
hydratase, a mitochondrial enzyme.]

Acetaldehyde dehydrogenase [Cases of fibroid
syndromes have also been associated with the gene
encoding fumarate hydratase, a mitochondrial enzyme.]
Hexokinase [Cases of fibroid syndromes have also been
associated with the gene encoding fumarate hydratase,
a mitochondrial enzyme.]

Which of the following is true?

Fibroids are not radiotracer-avid on positron emission
tomography.

Fibroids demonstrate posterior acoustic enhancement
on ultrasound.

Treatment of disseminated uterine fibroids is based on
positron emission tomographic-characteristics.
Fibroids are more commonly seen in post-menopausal
women.

Fibroids have no potential for malignant transformation.

Fibroids are not radiotracer-avid on positron
emission tomography. [PET-CT may be performed
in which the lesions exhibit no increased FDG uptake,
characterizing them from malignant processes. |
Fibroids demonstrate posterior acoustic enhancement
on ultrasound. [On ultrasound, fibroids may be detected
on both transvaginal and transabdominal approaches
as well-defined nodules or masses with variable
echogenicity and posterior acoustic shadowing. ]
Treatment of disseminated uterine fibroids is based
on positron emission tomographic-characteristics.
[Current treatment of multiple uterine fibroids is largely
based on the patient’s clinical presentation, location of
the lesions, age, and desire for future fertility.]
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Fibroids are more commonly seen in post-menopausal
women. [Most often discovered in women of
reproductive age. |

Fibroids have no potential for malignant transformation.
[Although lesions are characterized by benign features
histologically, malignant sarcomatous transformation
has been reported in the literature.]

Which of the following CT findings are sensitive for

peritoneal carcinomatosis? (select all that apply)

1. Peritoneal thickening and contrast enhancement

2. Soft tissue plaques outlining the omentum

3. Loculated ascites

4. Encasement of vasculature

5. Pneumoperitnoeum

Explanation

1. Peritoneal thickening and contrast enhancement.
[CT images may feature thickening, nodularity, and
contrast enhancement of the pertoneal reflections with
possible loculated ascites].

2. Soft tissue plaques outlining the omentum. [CT
images may feature thickening, nodularity, and contrast
enhancement of the pertoneal reflections with possible
loculated ascites].

3. Loculated ascites [CT images may feature thickening,
nodularity, and contrast enhancement of the pertoneal
reflections with possible loculated ascites].

4. Encasement of vasculature. [Encasement of vasculature
is not a common finding of peritoneal carcinomatosis.
This may be seen with other etiologies such as
retroperitoneal fibrosis.]

5. Pneumoperitoneum. [Pneumoperitoneum is caused

by various etiologies such as trauma, recent surgery,
or bowel ischemia. For peritoneal carcinomatosis, CT
images may feature thickening, nodularity, and contrast
enhancement of the pertoneal reflections with possible
loculated ascites].

5.Which of the following treatments is not indicated for
disseminated leiomyomatosis?

1. Tranexamic acid

2. Non-steroidal anti-inflammatory drugs

3. Gonadotropin releasing hormone agonists

4. Methotrexate

5. Metformin

Explanation

1. Tranexamic acid [Medical management may include
contraceptives, tranexamic acid, nonsteroidal anti-
inflammatories, or gonadotropin releasing hormone
agonists.]

2. Non-steroidal anti-inflammatory drugs [Medical
management may include contraceptives, tranexamic
acid, nonsteroidal anti-inflammatories, or gonadotropin
releasing hormone agonists. |

3. Gonadotropin releasing hormone agonists [Medical

management may include contraceptives, tranexamic
acid, nonsteroidal anti-inflammatories, or gonadotropin
releasing hormone agonists. |
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4. Methotrexate [Medical management may include
contraceptives, tranexamic acid, nonsteroidal anti-
inflammatories, or gonadotropin releasing hormone

agonists. ]

5. Metformin [Medical management may
include contraceptives, tranexamic acid,
nonsteroidal anti-inflammatories, or
gonadotropin releasing hormone agonists.]
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FIGURES

Figure 1: 43-year-old female with peritoneal soft tissue lesions. These lesions were biopsy-proven to be leiomyomatous in origin.

Technique: Contrast enhanced computed tomography (CECT) scan of the abdomen and pelvis obtained during arterial phase (Phillips, 128 mAs,
120 kV, CTDIvol: 8.4 mGy, DLP: 430.7 mGy*m. 5Smm slice thickness, 100 mL Isovue 300).

Findings: Axial (A-C), coronal (D-F), and sagittal (G-I) images demonstrating innumerable homogenous rounded soft tissue lesions within
the abdominal and pelvic peritoneal spaces with similar appearing morphology and density (white arrows). Of note, there is a globular and
heterogenous appearance of the uterus (red arrows). Incidentally seen is a dilated gallbladder containing subtle hyperdense debris.

W09 SASB)ATO[OIPRY MMM

Figure 2: 43-year-old female with peritoneal soft tissue lesions found to be leiomyomatous in origin.

Technique: Intra-procedural axial non-contrast CT image of the lower abdomen (Siemens, 306 mAs, 120 kV, DLP: 1892 mGy*cm. 3mm slice
thickness).

Findings: Successful CT-guided 18-guage percutaneous core needle biopsy of the largest soft-tissue lesion, measuring 5.2 cm in the left lower
abdomen
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Figure 3: 43-year-old female with peritoneal soft tissue lesions found to be leiomyomatous in origin.
Technique: Abdominal ultrasound. 35 Mhz curvlinear transducer.

Findings: Grayscale longitudinally oriented image demonstrating a 4.1 cm circumscribed hypoechoic mass seen within the right upper abdomen
with minimal posterior acoustic enhancement.

Journal of Radiology Case Reports
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Figure 4: 43-year-old female with peritoneal soft tissue lesions found to be leiomyomatous in origin.

Findings: Histologic slides with H&E staining at low magnification (A) and high magnification (B) demonstrating abundant presence of smooth
muscle bundles without cytologic atypia and focal myofibroblast proliferation in the long fascicles, suggestive of reactive changes. Additional
histologic slides (C-F) demonstrated positive immunohistochemical staining for calponin, desmin, smooth muscle actin, and smooth muscle myosin
heavy chain. The myofibroblasts stained negative for nuclear beta-catenin. Pan cytokeratin AE1/AE3 was negative. Based on this information,
results were mostly likely indicative of a leiomyoma.
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Figure 5: 43-year-old female with epigastric abdominal pain and peritoneal soft tissue lesions found to be leiomyomatous in origin.

Technique: Hepatobilliary iminodiacetic acid scintigraphy following the intravenous administration of 7 mCi of Technetium-99m mebrofenin.
Dynamic planar and lateral images of the right upper abdomen were subsequently obtained 40 minutes after radiotracer administration at further 10
minute intervals. Additional frontal and lateral planar images obtained 30 minutes following intravenous adminstration of 0.04 mg/kg of morphine
sulfate at 5 and 10 minute intervals.

Findings: (A) At 60 minutes after administration of radiotracer, the gallbladder is not visualized. However, there is normal distribution of
radiotracer seen throughout the entire liver, common bile duct, and small bowel. (B) Following intravenous administration of morphine sulfate, the
gallbladder remains non-visualized, concerning for cystic duct obstruction.
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Clinical characteristics of disseminated peritoneal leiomyomas
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Etiology Precise etiology remains unknown, however association with hormonal levels has been implicated.

Incidence

Approximately 20-70% of women. Greater propensity amongst black women. Extrauterine involvement is less

common. Distal involvement occurs in less than 1 out of every one million women.

Age Predilection

Most often discovered in women of reproductive age.

¢ CT: Small soft tissue nodularities or larger lesions along or within the peritoneal structures. Peritoneal lesions
may appear as heterogenous or homogenous (contrast-enhanced studies)
* US: Nodules or masses of variable echogenicity and posterior acoustics. Internal calcifications may be seen.

Imaging Findings

Lesions may be detected as abnormal uterine contours, if intrauterine in location.

* MRI: Circumscribed masses or nodules of low signal intensity on T1 and T2 weighted images, similar to
surrounding smooth and skeletal musculature. Lesions homogenously enhance on post-contrast images.
* PET-CT: lesions exhibit no increased FDG uptake, differentiating them from malignant processes.

Complications .
regional structures.

* Patient-specific.

* Often conservative with close surveillance.
* No definite consensus regarding hysterectomy and oophorectomy. Possible peritoneal debulking and/or PET-CT

Treatment

Abdominal pain, menorrhagia, or oligomenorrhea. Additional symptoms may be seen due to mass effect on

may be used to monitor progression/rule out malignant sarcomatous transformation.
* Medical management: contraceptives, tranexamic acid, nonsteroidal anti-inflammatories, or gonadotropin

releasing hormone agonists.

Prognosis Lesions are likely to shrink in size after menopause. Patients rarely suffer from long-term sequelae.

Differential diagnosis for disseminated peritoneal leiomyomas

CT MRI

* Areas of increased
enhancement on post-contrast
images.

* Likely more sensitive than CT
to detect this condition

¢ Thickening, nodularity, and contrast
Peritoneal enhancement of the peritoneal
carcinomatosis reflections

* Possible loculated ascites

* Most used for diagnosis and staging

* Enlarged soft tissue densities in the
expected areas of various lymphatic
chains.

¢ Clinically correlated with
“B-symptoms”

* Increased radiotracer uptake within
affected lymphatic chains on PET-CT

* Single or potentially bilaterally
enlarged ovaries

» Twisted appearance of vascular
pedicle

* Hemorrhagic components
including intraovarian hematoma,
hematosalpinx, or intraperitoneal
blood product

* Intraabdominal or intraovarian mass
or cyst may act as a predisposing
factor

* Appearance of the bilateral ovaries in
our case felt to be unremarkable

Lymphoma

Ovarian torsion

Radiology Case. 2024 November; 18(11):24-33

* MRI is not typically used in
the diagnosis or staging of
lymphoma

* It can be used for assessing
cervical lymph nodes in
certain cases in which CT is
contraindicated

* Not primary modality due to
often acute presentation

* T1 imaging may show
hypointense ovarian tissue
secondary to stromal edema
with possible thin peripheral
high signal due to hemorrhagic
methemoglobin content

* T2 signal potentially showing
increased signal due to edema
or dark signal due to infarcted
and nonviable tissue

Histology

* Signs of malignant transformation present,
including abnormal cellular replication and
differentiation

* Cells may be from various body systems in
origin

* Malignant transformation of enhancing
lymph nodes, specific for each lymphoma
subvariant

* Enlarged and edematous ovary with areas of
hemorrhage on gross pathology
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ABBREVIATIONS

CECT = Contrast-Enhanced Computed Tomography
CT = Computed Tomography

CTDI = Computed Tomography Dose Index

DLP = Dose Length Product

FDG = Fluorodeoxyglucose

H&E = Hematoxylin And Eosin

HIDA = Hepatobiliary Iminodiacetic Acid

HU = Hounsfield Unit

kV = Kilovoltage

mAs = Milliampere-Seconds

mCi = Millicurie

mGy*cm = Milligray-Centimeter

MRI = Magnetic Resonance Imaging

PET-CT = Positron Emission Tomography-Computed
Tomography

SMA = Smooth Muscle Actin

SMMHC = Smooth Muscle Myosin Heavy Chain
US = Ultrasound
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