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Background: Diffuse uterine leiomyomatosis (DUL) is a seldom-seen condition,
with only a handful of cases of magnetic resonance imaging (MRI) findings
documented. In clinical settings, it is often mistaken for multiple uterine
leiomyomas due to a lack of adequate recognition of DUL.

Objective: This study shows two instances of DUL, underscoring their MRI
findings to improve preoperative diagnostic precision.

Conclusion: For patients exhibiting multiple uterine leiomyomas with masses
present in the parametrial and abdominal cavities, consideration should be given
to diagnosing DUL with DPL. The discoveries outlined in this paper furnish
insights that can assist in directing treatment choices.
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Introduction

Uterine tumors are categorized as either benign or malignant. The predominant benign
type is uterine leiomyoma (ULM), whereas endometrial cancer and uterine sarcoma are the
most frequently observed malignant types. Uterine leiomyoma, also termed uterine fibroid,
is a non-malignant, steroid-dependent tumor originating from the uterine muscle layer and
represents the most prevalent benign tumor within the female reproductive system,
occurring in approximately 20%-25% of women (1). This tumor is benign but
commonly diagnosed, with ULM generally displaying slow growth rates. However, a
rapid increase in size may indicate a potential for malignancy, such as sarcomas. Despite a
limited response of the normal uterine muscle layer to estrogen, uterine fibroids
demonstrate increased activity of estrogen regulatory genes and receptors and show an
enhanced growth response to progesterone (2). It is noteworthy that although uterine
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leiomyomas are benign, there exists a risk of encountering an
undiagnosed malignant tumor in one in 498 uterine tumors, such
as leiomyosarcoma (3). Uterine leiomyoma and leiomyosarcoma
share similar clinical and morphological features, making them
challenging to differentiate; diagnosis is dependent on histological
examination (4). Surgery remains the primary treatment option for
ULMs and uterine leiomyosarcomas (ULMSs), thus underscoring
the importance of precise preoperative diagnosis. Current
diagnostic techniques, including ultrasound, CT, MRI, and CA-
125 tests, fail to reliably differentiate between malignant and benign
uterine fibroids. Therefore, a novel approach for differential
diagnosis of ULM and ULMS is under investigation.

Diffuse uterine leiomyomatosis (DUL), classified as a borderline
leiomyoma of the uterus, is distinguished by numerous small
smooth muscle nodules that lead to a symmetrical enlargement of
the uterus (5). These nodules vary in size, with the largest typically
measuring up to 3 cm and most remaining under 1 cm in diameter
(6). The smooth muscle cells of these nodules exhibit a uniform,
bland, spindled shape with smaller dimensions compared to typical
leiomyomas (7). DUL predominantly affects women of reproductive
age and is a known cause of infertility (8). In clinical settings, DUL
is often misidentified as multiple uterine leiomyomas due to its low
recognition (9). Consequently, precise diagnosis of DUL is critical
for appropriate treatment guidance. This report highlights two cases
of DUL, focusing on the application of MRI to improve
preoperative diagnostic accuracy.

Case reports

Patient 1

A 40-year-old unmarried woman with no children was
admitted to the hospital, complaining of occasional abdominal
bloating, fatigue, a history of uterine leiomyoma surgery 10 years
ago, and abnormal menstruation for the past 5 years. Blood tests
revealed severe anemia (hemoglobin level of 4.6 g/dL) and elevated
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serum tumor markers: a CA-125 level of 245.80 U/mL and a CA-
199 level of 55.25 U/mL. Transvaginal ultrasound showed a notably
enlarged uterus with multiple nodules displaying hypoechoic or
uneven echoes. The uterine cavity line and endometrium were not
visible, leading to the diagnosis of multiple uterine leiomyomas.

MRI examination before surgery revealed that the uterine
volume was significantly increased and that the myometrium
showed multiple diffuse nodules and masses, which were
isointense on T1-weighted imaging (T1WI) and had a slightly low
signal on T2-weighted imaging (T2WTI); additionally, some lesions
showed heterogeneous signals and slightly high signals on diffusion-
weighted imaging (DWI). The enhancement of the lesions was
slightly lower than that of the uterine body (Figure 1). The diagnosis
was multiple uterine leiomyomas. The right ovary showed a long
cystic T1 and long T2 signal, measuring approximately 27 mm x
22 mm, with no obvious appearance on the enhanced scan.

The patient underwent a total abdominal hysterectomy,
bilateral salpingectomy, right ovarian cystectomy, pelvic
adhesiolysis, and pelvic uterine electrocautery. During the
operation, the uterus appeared spherical, resembling that of
a fifth-month pregnancy. A fibroid protrusion measuring
approximately 6 cm x 6 cm x 7 cm was identified in the lower
segment of the posterior uterine wall. Dense adhesions were
observed between the anterior wall of the uterus and the bladder,
as well as the lateral abdominal wall. Moreover, part of the
mesentery was densely adhered to the posterior uterine wall.
Multiple purple-blue nodules were noticed on the uterine
surface and uterosacral ligaments. Additionally, the right ovary
exhibited enlargement with a cyst measuring approximately
3cm x2cm X 2cm.

Histopathological examination of the hysterectomy specimen
confirmed diffuse lelomyomatosis of the uterus and focally
abundant cells with active mitotic activity (approximately 5-8/10
HPF). The immunostaining results were as follows: P53 (some

positive), progesterone receptor (PR) (+), smooth muscle actin
(SMA) (+), CD10 (-), Ki-67 (approximately 5%-10%+), and P16
(some +) (Figure 2).

FIGURE 1

A 40-year-old patient with diffuse uterine leiomyomatosis. (A—C) Diffuse thickening of the myometrium with multiple masses showing a low signal in
sagittal T2WI, mild enhancement in sagittal T1-enhanced image, and a slightly greater signal in DWI. T2WI, T2-weighted imaging; DWI, diffusion-

weighted imaging
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FIGURE 2

The same patient shown in Figure 1. (A) The tumor cells of the patient with diffuse uterine leiomyomatosis were long and fusiform. The cytoplasm
was rich in red dye and was arranged in bundles or interleaved shapes according to H&E staining. (B) The SMA (+) is shown by

immunohistochemical staining.

Patient 2

A 46-year-old married female, G2P2, was admitted to the
hospital. The patient had a regular menstrual cycle, lasting 25-26
days, with a menstrual period lasting 6 days. There were no
complaints of dysmenorrhea or alterations in vaginal discharge.
However, 2 months ago, the patient reported a palpable lump in the
lower abdomen, accompanied by intermittent lower abdominal
swelling and pain. There were no associated symptoms such as
fever, abnormal vaginal bleeding, nausea, vomiting, or discomfort
such as frequent or urgent urination. The patient had previously
undergone natural delivery and ligation. Additionally, 13 years ago,
she had undergone open surgery for the removal of uterine fibroids.

Blood samples were collected, and the results were as follows:
alpha-fetoprotein (AFP), 2.45 ng/mL; carcinoembryonic antigen
(CEA), 0.83 ng/mL; CA-125, 103.20 U/mL; CA-199, 4.85 U/mL;
and squamous cell carcinoma (SCC), 1.10 ng/mL.

An abdominal CT plain scan revealed large cystic and solid
masses in the abdomen and pelvis, which were closely related to the
bilateral adnexa. The volume of the uterus increased, and the
bilateral adnexa was not clearly visible. CT enhancement
was recommended.

Pelvic MRI revealed numerous cystic and solid masses present
in the bilateral adnexal area, as well as in the parametrial and
abdominal cavities. The largest mass, measuring 83 mm x 67 mm x
70 mm, was situated within the muscular layer of the anterior
uterine wall. These masses displayed slightly hypointense signals on
T2WI, isointensity on T1WI, and hyperintensity on DWIL The
diagnosis indicated a typical uterine leiomyoma, while multiple
lesions in the abdomen and pelvis were identified as metastatic
tumors (Figure 3).

The patient underwent total hysterectomy, bilateral adnexectomy,
and partial omentum resection while under general anesthesia. Several
nodules, approximately 1.5 cm in diameter, were found attached to the
greater omentum, positioned anterior to the uterus. These nodules
were firm in texture and had smooth surfaces. Additionally, tumor
protrusions measuring 10 cm and 12 cm were observed on the left and
right sides of the uterine horn, respectively. These protrusions exhibited
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smooth surfaces, cystic degeneration, and multiple cysts and contained
clear fluid. Ranging in size from 1.5 cm to 4 cm, the tumors had clear
borders, smooth surfaces, and a non-thick cervix and showed no
abnormalities in the appearance of the bilateral adnexa.
Histopathological examination of the uterus, double
adnexectomy, and nodules of multiple greater omentum specimens
confirmed uterine diffuse leiomyomatosis with disseminated
peritoneal leiomyomatosis (DPL), a hypercellular type. The
immunostaining results were as follows: P53 (-), Ki-67 (<1% +),
SMA (+), caldesmon (+), and CD117 (a few scattered +) (Figure 4).

Discussion

The etiology of DUL remains uncertain, and unified diagnostic
criteria have yet to be established. DUL predominantly impacts
women of reproductive age (10), with instances reported in
individuals as young as 16 years (11). The diagnosis is based on
the imaging features observed through preoperative ultrasound or
MRI. Patients with DUL show an enlarged uterus filled with
numerous, poorly defined, small leiomyomas that replace much
of the myometrium (12). In clinical settings, hysterectomy is the
definitive treatment. Performing myomectomy on many nodules
with unclear margins is challenging, and recurrence rates are high
(7, 13). Furthermore, as DUL represents a borderline leiomyoma
pattern, it warrants increased attention for its potential malignancy
(14) compared to typical leiomyomas. Thus, accurate preoperative
diagnosis of DUL is crucial.

Currently, no standard diagnostic approach for DUL exists.
MRI facilitates early detection and precise preoperative assessment.
Although ultrasound is recommended as the initial imaging
technique for pelvic, uterine, or ovarian conditions, MRI is now
the preferred and most effective method due to its multiplanar
imaging capabilities, superior soft tissue contrast, and utility in
pretreatment mapping. Imaging tests show diffuse leilomyomas with
indistinct boundaries and merging, whereas typical leiomyomas
appear as distinct masses with asymmetric uterine involvement. In
two cases of DUL, the initial misdiagnoses included multiple
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FIGURE 3

A 46-year-old patient with diffuse uterine leiomyomatosis (DUL) with peritoneal disseminated leiomyoma (DPL). (A—D) A large mass was observed in
the anterior wall of the uterus. In addition, multiple masses were also observed in the posterior wall of the uterus and the abdominal and pelvic
cavities beside the peritoneum (arrow). The masses above the myometrium and beside the peritoneum showed low signal intensity on sagittal T2WI,
mild signal intensity on sagittal TIWI, and greater signal intensity on DWI. T2WI, T2-weighted imaging; T1WI, T1-weighted imaging; DWI, diffusion-

weighted imaging

ordinary leilomyomas and metastatic tumors. When MRI displays
numerous, undefined leiomyomas replacing the majority of the
myometrium, a diagnosis of DUL is possible. The second instance
involved DUL with peritoneal disseminated leilomyoma, presenting
multiple smooth muscles or smooth muscle-like nodules
throughout the abdominal cavity, also known as leiomyomatosis
peritonealis disseminata (15, 16).

Hysteroscopy, a standard surgical procedure for addressing
intrauterine lesions, involves inserting a hysteroscope into the

FIGURE 4

endometrial cavity via the cervical canal. A liquid expansion
medium facilitates the observation and treatment of abnormalities
within the uterine cavity. In the instances documented herein, both
patients underwent total hysterectomy following a comprehensive
evaluation of all relevant factors. It has been suggested that
hysteroscopy may be a preferable option for patients with fetal
DUL, as indicated by a case report of successful repeated
pregnancies following “cold loop” hysteroscopic myomectomy
(17). Additionally, successful pregnancies have been reported in

The same patient shown in Figure 3. (A) The tumor cells of patients with diffuse uterine leiomyomatosis were long and fusiform. The cytoplasm was
rich in red dye and was arranged in bundles or interleaved shapes according to H&E staining. (B) Immunohistochemical staining for h-caldesmon (+)

is shown.
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women with DUL after undergoing hysteroscopic management
(18). Conversely, recent findings in patients with incomplete
spontaneous miscarriage have indicated that hysteroscopic
surgery is not associated with higher subsequent delivery rates or
greater safety compared to vacuum aspiration in those planning
future pregnancies (19). Hence, further clinical data are required
before definitive conclusions can be drawn. High-intensity focused
ultrasound (HIFU) has been employed in patients with DUL, with
studies indicating its safety, efficacy, and reliability. These findings
support the use of drug therapy in conjunction with HIFU, yielding
promising outcomes after conception (20).

Most cases of DUL with peritoneal disseminated leilomyoma
recur following surgical intervention (21). Clinically, it is often
initially misdiagnosed as peritoneal malignancy due to prominent
imaging features, such as disseminated masses in the abdomen and
pelvis. However, the absence of omental fatty infiltration, significant
ascites, or solid organ metastases on imaging modalities like CT or
MRI aids in distinguishing these DUL cases from malignant
conditions (22). Additionally, well-circumscribed nodules are
indicative of DUL with peritoneal dissemination. For the second
patient documented in this report, the diagnosis was facilitated by
the presence of a large uterine leiomyoma in the anterior wall of the
uterus, exhibiting low signal intensity on T2WI with some
hyperintensity due to hyaline degeneration. These characteristics,
along with similar signal features of uterine leiomyoma in
peritoneal masses, supported the diagnosis of DUL with
peritoneal dissemination. Furthermore, most patients display
normal blood levels of tumor markers, although CA-125 may be
elevated. The features of well-circumscribed and similar signals of
uterine leiomyoma for masses around the peritoneum in the
abdomen and pelvis were helpful for the diagnosis of DUL with
peritoneal dissemination. Moreover, most patients have normal
blood levels of tumor markers, and CA-125 may be elevated.
Finally, the results of histopathological examination can help to
determine a definitive diagnosis, and the data can be positive for
caldesmon, estrogen receptor (ER), PR, CD117, and muscle
membrane antigen (SMA) (23).

Given the rare nature of DUL, only a few cases have been
reported. Therefore, there are still many unknowns in the field.
Moreover, different features might present in different patients.
Therefore, more clinical data are needed to identify patient
characteristics in MR images.

Conclusion

In conclusion, DUL is a borderline leiomyoma with malignant
potential and may be accompanied by peritoneal dissemination.
Multiple uterine leiomyomas on MRI were innumerable and poorly
defined in the myometrium, and DUL could be diagnosed. In
addition, the bilateral adnexal area and the parametrial and
abdominal cavities were noted. In this paper, our findings
emphasized the importance of MRI in the accurate diagnosis of
DUL. Given the rapid progress in artificial intelligence, it is
reasonable to believe that algorithms can be developed to read MRI
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data with high efficiency and accuracy. For patients with multiple
uterine leiomyomas with masses in the parametrial and abdominal
cavities, a diagnosis of DUL with DPL should be considered. Finally,
clinicians should be assisted in guiding treatment decisions.
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