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1. Abstract 

Leiomyomas are the most common gynecological tumors; they 

are benign and originate from smooth muscle cells together with 

fibrous connective tissue. The most common location is the uterus 

although rare cases of extra-uterine locations with benign histo- 

logical features have been described, such as intravenous leiomyo- 

matosis, disseminated peritoneal leiomyomatosis, benign metasta- 

sizing leiomyomas, parasitic and retroperitoneal leiomyomatosis, 

which can present as single or multiple myomatous nodules. These 

entities must be differentiated from malignant lesions such as leio- 

myosarcoma. Imaging with different modalities, mainly magnetic 

resonance imaging, plays an important but not always diriment 

role in this; histological examination is still necessary for a defini- 

tive diagnosis. We describe the case of a 36-year-old woman who 

eight months after undergoing myomectomy, whose histologic 

examination was in favor of myoma, underwent an MRI examina- 

tion at our department as an in-depth diagnostic due to the finding 

of two inhomogeneous and highly vascularized nodular lesions at 

the ultrasound checkup performed six months after surgery. Our 

MR examination was performed using multiplanar T2 weighted 

sequences with and without fat suppression, T1 weighted fat-sup- 

pressed sequences pre and post-gadolinium administration and 

diffusion weighted imaging and showed the presence of a major 

myomatous lesion at the level of the isthmus surrounded by many 

confluent nodules in the pelvis with the same benign features. The 

MRI findings suggested the diagnosis of benign metastasizing 

leiomyomatosis, then confirmed by the definitive histological ex- 
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amination which found no malignant features of the lesions. 

2. Keywords: Uterine leiomyomas; Magnetic resonance imag- 

ing; Uterine leiomyosarcoma; Differential diagnosis; Peritoneal 

nodules 

3. Introduction 

3.1. Classification of Extra-Uterine Leiomyomas 

Leiomyomas (LM) are benign tumors originating from smooth 

muscle cells with varying amounts of fibrous connective tissue [1] 

Fare clic o toccare qui per immettere il testo. LM are the most 

common gynecological tumors occurring in 20% to 30% of wom- 

en beyond the age of 35 years [2]. Fare clic o toccare qui per im- 

mettere il testo. They usually appear as well circumscribed masses 

and have a pseudo-capsule formed by areolar tissue and muscle 

fibers separating the tumor from the local surrounding structures 

[3] Fare clic o toccare qui per immettere il testo. 

LM are benign tumors usually confined to the uterus, although LM 

can appear anywhere there are smooth muscle cells and stroma. 

Rare cases of extra-uterine locations with histological features of 

benignity have been described in the literature. The most common 

site of extra-uterine LM are the broad ligaments, cervix and vagi- 

na [4]. Other possible but unusual extra-uterine locations of LM 

are: intravenous leiomyomatosis characterized by the growth of 

tumor cells within the inferior vena cava or other systemic veins 

and that may reach the heart; disseminated peritoneal leiomyoma- 

tosis (DPL) manifested usually as many peritoneal nodules similar 

to those of peritoneal carcinomatosis; benign metastasizing leio- 

myomas (BML): smooth muscle tumour deposits derived from a 

benign leiomyoma in extrauterine locations or other organs, such 

as the heart or spinal cord; parasitic leiomyomatosis and retroperi- 

toneal leiomyomas. They are often present as a single or numerous 

pelvic or retroperitoneal tumors [3-6]. 

3.2. Extra-Uterine Leiomyomas Pathogenesis 

The growth of LM is thought to be dependent on vascularization, 

hormones and patient age. Their cells surface is indeed rich in re- 

ceptors for estrogen and progesterone, especially in those cases of 

diffuse or extra-uterine LM [7]. As regards the etiopathogenesis of 

DPL and the other forms of extra-uterine LM, there are different 

theories, but it remains still unclear because of the rarity of these 

conditions. DPL can be primary or parasitic [8]; some authors 

suggest a potential role of endogenous or exogenous hormones in 

inducing implantation and proliferation of smooth muscle cells or 

metaplasia of undifferentiated mesenchymal cells [3]; other evi- 

dences hypothesize that in some cases primary uterine LM may 

actually be low-grade leiomyosarcomas (LMS) with a low malig- 

nant potential [9]. 

3.3. Diagnosis: Imaging and Histological Features 

The diagnosis of DPL is a clinical and radiological challenge, 

leyomiomas are often incidental findings since patients are often 

asymptomatic and the disease evolution is indolent [10]. Clinical 

presentation depends on extra-abdominal location, size and num- 

ber of nodules [11]. Patients could be asymptomatic or present 

with abdominal pain, dysmenorrhoea, menorrhagia, ascites, in- 

fertility, abdominal compression [12]. Despite often being diag- 

nosed incidentally in asymptomatic patients, uterine LM can be 

assessed by many imaging modalities. Ultrasound (US) with both 

trans-abdominal and trans-vaginal routes is the first line technique 

due to its accessibility, relatively low costs and reliability. It pro- 

vides information on the size, site and number of uterine myomas, 

the characteristics of which can be uniformly assessed using the 

terminology and measurements proposed in 2015 by the Morpho- 

logical Uterus Sonographic Assessment (MUSA) consensus paper 

[13]. As already mentioned above, US imaging is often the first 

line technique to evaluate gynecological patients. A typical uterine 

LM appears as a well-defined round nodule on US that is either 

inside or attached to the myometrium. Its echogenicity varies, fre- 

quently exhibiting internal hyperechogenicity, internal fan-shaped 

shadows and/or shadows at the lesion’s periphery. Color or pow- 

er-Doppler can show circumferential flow around the formation. 

A degenerating LM may have minimal echogenicity, a hyperecho- 

genic rim with no internal vascularity, mixed echogenicity, or hy- 

poechogenic cystic portions [14]. Despite being more expensive 

and less available than US, magnetic resonance imaging (MRI) 

offers a reproducible evaluation of the leiomyoma’s localization 

and information on their relationships to anatomical structures and 

organs in the pelvis, which are crucial in pre-operative planning 

[15]. MRI also provides a better characterization of myomas’ com- 

ponents. In MR exams, LMs typically present as masses which are 

hypo-isointense on T2-WI and T1-WI and have good contrast-en- 

hancement; LMS often have the same characteristics of simple 

LM, making their imaging differential diagnosis very difficult. The 

amount of tumor necrosis and the presence of a peripheral rim are 

features that may help distinguish LM from LMS [16]. Low signal 

intensity on diffusion weighted imaging (DWI) may indicate uter- 

ine LM, while moderate to high signal intensity may signify uter- 

ine LMS [17]. Comparing the use of dynamic contrast-enhanced 

MRI (DCE-MRI) to conventional MRI in the evaluation of degen- 

erated LM and LMS, Goto et al. [18] found that DCE-MRI has a 

higher specificity, accuracy, and positive predictive value (PPV) 

than conventional MRI with values of 87.5%, 90.5%, and 71.4%, 

respectively, while its negative predictive value (NPV) and sensi- 

tivity were both 100%. They emphasized the advice to acquiring 

DCE images 40–80 seconds after contrast administration since de- 

generated LM show little enhancement in the early phase at near- 

ly 60 seconds while LMS quickly enhance at 20–90 seconds, al- 

though other additional researches did not support these findings. 

According to the currently available data, uterine LM and LMS 
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cannot even be distinguished with computed tomography (CT) or 

positron emission tomography (PET/CT) with fluorodeoxyglucose 

(FDG). Even though sarcomas have higher average FDG uptake 

than benign nodules, there are substantial differences between 

individual tumors preventing a reliable cut-off value from being 

established [19]. However, Umesaki et al.[20] proposed a stan- 

dardized uptake value (SUV) cut-off value of 2.5 in differentiating 

some malignant tumors from DPL. Up to date imaging techniques 

are not reliable in differentiating benign versus malignant LM, pre- 

rogatives of histology, recognizing early morphologic criteria for 

malignancy. In LM with extrauterine locations, even histological 

differentiation between benign and malignant entities can be chal- 

lenging. The only features suggesting malignancy in these cases 

can be an increase in the grade of cell atypia, mitotic activity and 

necrosis, since benign nodules of DPL do not exhibit atypia or 

mitotic activity, which are typical of LMS [21]. 

3.4. Treatment of Extra-Uterine Leyomiomas 

Currently there is no unified treatment standard due to the rari- 

ty of extra-uterine LM. Surgical treatment is still the first choice 

for single or localized lesions; moreover, patients must always be 

properly informed about the risks of dissemination [14]. In case 

of imaging extra-uterine LM for young women not accepting sur- 

gery or with desire of pregnancy, biopsy should be performed to 

exclude malignancy before conservative treatment is undertaken. 

These lesions usually express receptors for estrogen and proges- 

terone, for this reason pharmacological suppression of hormone 

production is one of the main goals to avoid disease progression 

or recurrence [22]. Medical or surgical castration with or with- 

out removal of leiomyomatous implants is an option of treatment 

[3]. Most authors suggest after surgery close clinical and imaging 

follow-up and endocrine therapy since the risk of recurrence is 

variable but always significant [7,10]. 

4. Case Study 

In December 2022, a 36-year-old woman came to our diagnostic 

imaging department to have an in-depth MRI examination after the 

ultrasound evidence of rapidly growing and highly vascularized 

myometrial lesions. The patient had already undergone laparotom- 

ic myomectomy eight months earlier, in March 2022, after which 

the histological examination reported the diagnosis of uterine LM. 

She was asymptomatic, and her CA-125 levels were within nor- 

mal limits. Our gynecology colleagues performed a post-operative 

ultrasound check-up approximately six months after surgery and 

observed the presence of at least two myometrial tumors with in- 

homogeneous ecostructure, richly vascularized on color-Doppler 

evaluation. To better evaluate the nature of the lesions, a pelvic 

MRI using a 3-T magnet was performed (Philips Achieva, Best, the 

Netherlands) with the patient in supine position and using a pelvic 

phased-array coil. Our standard pelvic MRI protocol included axi- 

al T1-weighted imaging, also with fat saturation, sagittal, axial and 

coronal T2-weighted imaging, Diffusion-weighted imaging (DWI) 

and dynamic contrast-enhanced (DCE) imaging. We described a 

57 mm myomatous formation with subserosal development local- 

ized at the level of the isthmus/cervix with epicenter of origin at the 

level of the cervical stroma. This lesion showed intermediate sig- 

nal intensity on T2-WI (Figure 1), intense contrast-enhancement 

synchronous to the myometrium (Figure 2) and modest restriction 

on DWI, confirmed on ADC (apparent diffusion coefficient) map 

(Figure 3). Additional multiple tissue nodules, some of which 

with confluent appearance, were present in the pelvis occupying 

the vesico-uterine plica and parameters bilaterally; they showed 

no definite plane of cleavage with the main lesion, of which they 

had the same signal characteristics. Considering the history of our 

patient, who had already undergone laparotomic myomectomy, we 

hypothesized a case of pelvic extra-uterine dissemination of LM. 

Two nodular neoformations measuring 9x5.5x2.5 cm and 3x2.5x1 

cm respectively, were examined; they are well circumscribed but 

unencapsulated and have a bulging, firm, whorled, white cut sur- 

face. Extensive sampling was performed. Histology of the neo- 

plasm was characterized by spindle cells arranged in intersecting 

fascicles, with no significant atypia and only rare mitoses. Neither 

necrosis nor hemorrhage was found. The two neoplasms are also 

positive for ER, PR and negative for p53. Proliferative index KI67 

was less than 1% (Figure 1). 
 

 

Figure 1: T2 weighted imaging. Axial T2-WI with (a) and without (b) fat suppression show the main myomatous lesion with exophytic and sub se- 

rosal development localized at the level of the histmus/cervix and multiple additional nodules with confluent appearance and no secure cleavage plane 

with the main lesion. All lesions shows similar MR features with intermediate signal intensity in T2 WI and FS T2 WI images like tissutal component; 

coronal (c) and sagittal (d) T2 WI show the extension of these nodules into the vesico-uterine plica and the parameters. 
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Figure 2: T1 weighted imaging with fat-suppression pre- and post-contrast administration. On T1 WI before contrast-medium administration (a), 

the main lesion and the nodules disseminated in the pelvis are iso-ipontense to the adjacent myometrium; after contrast-medium administration (b and 

c – axial plane; d – sagittal plane) they show intense homogeneous contrast-enhancement synchronous to the myometrium. 
 

Figure 3: Diffusion weighted imaging (DWI) and ADC (apparent diffusion coefficient) map. The intermediate signal intensity at high–b value DWI 

(a) without significantly low signal intensity on ADC map (b) along with the other features helped us direct our diagnostic hypothesis toward lesions of 

benign character not characterized by iper-cellular component. 

 

 

Figure 4: Histological section of the lesion. Leiomyoma characterized by spindle cells arranged in intersecting fascicles, with no significant atypia 

and only rare mitoses. Neither necrosis nor hemorrhage was found. 
 

5. Discussion 

According to a systematic review by Barnas et al. [23], only a mi- 

nority of cases of extrauterine LM, particularly DPL and BML, 

develop without a history of gynecological surgery (<20%) repre- 

sented by myomectomy or hysterectomy via laparotomy or lapa- 

roscopic morcellation of the uterus which may lead to peritoneal 

seeding; this also supports the hypothesis of iatrogenic lymphatic 

dissemination held by Awonuga et al. [24]. The differential diag- 

nosis of benign LM versus LMS can only be assessed by histolog- 

ical examination, even though imaging plays an important role in 

pre-operative evaluation and follow-up. This also applies to ex- 

tra-uterine localization forms, as in our case. Since no pathogno- 

monic characteristic of malignant LMS can be detected by any of 

the available imaging modalities, including ultrasound, computed 

tomography, magnetic resonance imaging and positron emission 

tomography with fluorodeoxyglucose, and because of the many 

shared imaging features of benign and malignant smooth muscle 

cells tumors, the discriminating capacity of pelvic imaging is con- 

strained [25]. After clinical evaluation, as in our case, pelvic ultra- 

sonography should be the first imaging modality considered for 
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follow-up in women that underwent surgery for treatment of uter- 

ine lesions; MRI should be considered when the patient’s clinical 

features and/or ultrasound findings raise questions about the nature 

of the lesion and malignancy is suspected. Considering that LM 

can be treated with minimally invasive techniques, such as lapa- 

roscopic morcellation or uterine artery embolization, it is crucial 

to differentiate benign from malignant uterine smooth muscle cells 

tumors prior to surgery to avoid a delayed diagnosis and prevent 

unintentional dissemination. 

6. Conclusion 

Extra-uterine leiomyomatosis is a rare pathology, encompassing 

several entities all defined by the presence of benign tumors arising 

from uterine smooth muscle cells, which mainly affect pre-meno- 

pausal women with a history of either operated or unoperated 

uterine myoma. Since the differential diagnosis with peritoneal 

carcinomatosis or metastatic LMS is not always possible by imag- 

ing and clinical findings, the diagnosis is histological and can be 

obtained by biopsies or histological analysis of the operative spec- 

imen, Treatment is usually adapted according to age, symptoms 

and comorbidities of the patients and location, size and extension 

of the tumors. Even though there is no consensus, it is based on 

surgical resection and surgical or medical castration, respective- 

ly with bilateral adnexectomy and hormonotherapy. Patients need 

close and prolonged follow-up due to the high risk of recurrence. 

Highlights 

• Benign leiomyomas are mainly localized in uterus but 

can also have extra-uterine location. 

• The main noninvasive imaging modality in characteriz- 

ing leiomyomas is magnetic resonance imaging. 

• Imaging is not always diriment in differentiating benign 

from malignant smooth muscle cells tumors. 
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