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Intravenous leiomyomatosis (IVL), an abnormal growth pattern of uterine
leiomyomas, is a rare tumor characterized by masses of smooth muscle cells
appearing histologically benign and proliferating within the blood vessels but not
invading the tissue. Currently, there have been limited reports of early cases of
IVL, and the imaging characteristics of IVL remain uncertain, resulting in frequent
misdiagnosis prior to surgery. The present study utilized a case of early IVL
detected through conventional ultrasound and subsequently confirmed via
contrast-enhanced ultrasound (CEUS) to further investigate ultrasound’s
diagnostic efficacy for early IVL detection. Here, a case of a 49-year-old
woman was reported who presented with uterine leiomyoma and an
echogenic mass in the left adnexal region on physical examination.
Subsequent transvaginal CEUS examination revealed a left ovarian venous
leiomyoma. The patient underwent resection of tumors in the uterus, bilateral
ovaries, and left ovarian vein under general anesthesia. A venous plexus was
identified above the left broad ligament close to the left ovary, and a myoma-like
growth was detected in the posterior uterine wall during the operational
procedure. Reports on pathology and immunohistochemistry verified
leiomyomatosis with fatty metaplasia in the left broad ligament and uterine
wall vein. The prognosis of patients with IVL is determined based on the
appropriate surgical methods and the timely diagnosis of the condition. In this
case, conventional ultrasound aided in the early identification of IVL, which was
later verified by a CEUS examination, resulting in a successful surgical treatment.
This example highlights the importance of ultrasound technology in diagnosing
this uncommon condition and presents a new method for preoperative
detection of IVL.
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Introduction

Intravenous leiomyomatosis (IVL) is a rare malignancy
characterized by aberrant growth patterns of uterine leilomyomas.
Although IVL appears benign during histological examination, it
can display aggressive malignant characteristics by spreading
beyond the pelvic vein, inferior vena cava, adrenal vein, and renal
vein to affect the right ventricular compartment and major
pulmonary artery in some instances. This can lead to symptoms
such as cardiac murmurs, syncope, and even sudden death (1).
Frequent misdiagnosis or delayed diagnosis before surgery, which
can result in incorrect medical treatment, is often observed due to
the rarity of this condition. Accurate preoperative diagnosis of IVL
necessitates comprehensive imaging examination, with computed
tomography (CT) or magnetic resonance imaging (MRI)
commonly employed due to multifocal lesions involving various
locations, including the iliac vein and heart. However, there remains
untapped potential for transvaginal and contrast-enhanced
ultrasound (CEUS) in the early detection of this disease, which
warrants further exploration. Herein, a case has been presented
where conventional ultrasound identified intravenous low echo
within the ovary that was subsequently evaluated using CEUS,
revealing a lelomyoma. This leilomyoma was ultimately confirmed
via surgical intervention and histopathological analysis as an early-
stage IVL case.

Case presentation

Over 10 months ago, the patient, a 49-year-old female, was
developed an irregular menstrual cycle without an apparent cause,
which lasted for about 1-2 months, with a menstrual period of 7 days,
accompanied by increased menstrual volume, blood clots, no
abdominal pain and distension, no frequent urination, and no
diarrhea and constipation. Over 5 months ago, the patient received
a regular ultrasound examination at our hospital as part of a physical
examination (Figures 1A-C), revealing lelomyoma of the uterus’s
posterior wall with a size of about 40.2 mm x 45.0 mm, with a clear
boundary, and a regular shape. An enhanced echo was observed in
the left adnexal region, measuring approximately 51.0 mm x 29.5
mmm, with an unclear boundary, particularly concerning the left
lateral wall of the uterus. Color Doppler flow imaging (CDFI)
detected a meandering flow signal. Pulse wave (PW) measurement
and venous flow spectrum were also observed. These findings suggest
the presence of a left adnexal ovarian venous leiomyoma. After this, a
CEUS examination was recommended for the patient. CEUS
examination (Figures 1D-F) showed a leiomyoma in the posterior
wall of the uterus, and a solid space-occupying lesion in the left
ovarian vein course region considered a left ovarian vein leiomyoma.
The patient underwent a transvaginal ultrasound examination
(Figures 1G-I) in our hospital more than 20 days ago. The
examination revealed an isoechoic mass located on the posterior
wall of the uterus. The mass measures approximately 45.5 mm x 39.9
mm X 44.2 mm in size and showed a clear boundary and regular
shape. The CDFI revealed blood flow signals, indicating the presence
of a leiomyoma on the posterior wall of the uterus. An elongated,
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isoechoic structure was identified in the left adnexal region,
measuring 53.0 mm x 14.0 mm. The convoluted blood flow signal
was observed using CDFI, and the spectrum of venous blood flow was
analyzed using PW, indicating the presence of a left ovarian venous
leiomyoma. The echocardiography of the heart and ultrasonography
of the major arteries in the abdomen revealed no anomalies. The
Contrast-enhanced CT scan of the chest and abdomen (Figures 1]-L)
revealed an enlarged uterus with a 46.2 mm x 43.7 mm isodense mass
in the posterior wall. The mass exhibited a relatively low but uniform
enhancement, consistent with a diagnosis of uterine leiomyoma. An
isodense mass of about 39.6 mm x 29.4 mm was found in the left
lateral wall of the uterus, which was slightly enhanced, and the
boundary with the left adnexa was not clear. No abnormalities were
seen in the iliac vein, inferior vena cava, renal vein, or heart.
Summarizing the above analysis, ovarian venous leiomyomas and
uterine fibroids were the final diagnoses of the patient.

The patient underwent resection of tumors in the uterus,
bilateral ovaries, and left ovarian vein under general anesthesia.
The patient was positioned in lithotomy, and following adequate
anesthetic, standard disinfection and draping were performed. An
artificial pneumoperitoneum was then established, and laparoscopic
surgery was conducted: A leiomyoma-like mass (50.0 mm x 40.0
mm) was observed in the posterior wall, some of which was convex
to the serosa layer. A venous plexus (20.0 mm x 30.0 mm) was seen
above the left broad ligament near the left ovary, among which a
venous tumor was identified. The postoperative cesarean section
revealed that the cervix was hypertrophic and had a uniform
texture. A fibroid mass of approximately 40.0 mm in diameter
was located between the posterior wall of the uterus, exhibiting a
whorl-like appearance on the cut surface. The tumor’s sliced surface
had a purple-blue coloration. The gross pathological examination
(Figures 2A, B) revealed that the size of the uterine body was 94.0
mm X 92.0 mm X 61.0 mm. Gray-white nodules measuring 44.0
mm x 32.0 mm X 42.0 mm appeared between the muscle walls. The
cut surface was gray-white, solid, and tough, with purple-blue
bleeding spots between the muscle walls. The left broad ligament
included two nonplastic tissues, measuring approximately 31.0 mm
x 21.0 mm x 9.0 mm and 19.0 mm x 14.0 mm x 8.0 mm, which
were gray-red and gray-brown in color. The cut surface of these
tissues seemed soft and gray-brown. Pathological analysis verified
the presence of a spindle cell tumor (Figures 2C, D).

Immunohistochemical identification of tumors in the uterus
and left broad ligament: Spindle cells were CK (-), CR (-), D2-40
(-), Desmin (+), Caldesmon (+), CD34 (vascular +), CD31
(vascular +), and Ki-67 (+,<5%). When combined with the
morphology and immunophenotype of hematoxylin and eosin
staining, IVL with fatty metaplasia was observed in the uterine
wall and the left broad ligament (Figures 2E, F). Throughout the 6-
month follow-up, no abnormalities were found in the iliac vessels,
great abdominal vessels, or heart.

Discussion

IVL is a unique and rare tumor that appears histologically
benign but has malignant biological behavior. Ordulu et al (2)
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FIGURE 1

Imaging examination: (A—C) Conventional ultrasound examination showed uterine fibroids in the posterior wall, enhanced gyrus mass in the left
adnexal area, and tortuous flow signals detected by CDFI. (D—F) CEUS showed synchronous and rapid hyperenhancement in the early stage of the
arterial mass with enhanced echo in the left adnexal area (white arrow). During the peak stage, the interior enhancement exhibited irregularities
resembling the shape of an earthworm (blue arrow). During the venous phase, the lesion exhibited reduced enhancement (hypoenhancement),
whereas the outside vessel wall displayed uniform and intensified enhancement (hyperenhancement) (red arrow). (G-1) Vaginal ultrasound showed
leiomyoma in the posterior wall of the uterus, with cord-like isoecho in the left adnexal area and tortuosity of blood flow signals detected by CDFI
Contrast-enhanced CT of the chest and abdomen of (J—-L) showed uterine enlargement and leiomyomas in the uterus's posterior and left lateral
walls (white arrows). There were no anomalies observed in the iliac vein (blue arrow).

mentioned that IVL is an atypical intermediary stage between
benign and malignant uterine smooth muscle tumors; however,
no cases of malignancy have been documented. The cause of IVL is
still unclear. Research has indicated a correlation between IVL and
elevated levels of estrogen in patients. This condition
predominantly affects women who have not yet reached
menopause, particularly those with a reproductive history and
uterine fibroids (3). There are two views on the mechanism of
histological origin of IVL (4, 5). One suggests that it arises from the
smooth muscle tissue of the vascular wall. In contrast, the other
indicates that it develops from the uterine leiomyoma or
myometrium and can aggressively infiltrate nearby venous vessels
and spread to distant areas. The patients have been confirmed to
have myometrium intravenous vascular leiomyoma and left ovarian
intravenous leiomyoma by pathological and immunohistochemical
analysis. This suggests that the IVL originated from the uterine
fibroids, supporting the second perspective. Some studies have
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confirmed that phosphoproteome is involved in the inhibition of
leiomyoma cell apoptosis and cell proliferation, emphasizing the
role of phosphoproteome in leiomyoma growth, which may open
up new ideas for the drug treatment of uterine leiomyoma and
venous leiomyoma (6).

Early detection and correct diagnosis of IVL are essential for the
choice of surgical methods and the prognosis of patients. However,
IVL itself has no specific clinical manifestations and is easily
ignored because it is often complicated due to the presence of
uterine fibroids (3). Early IVL extension occurs within the muscular
layer of small blood vessels. It is challenging to detect through
imaging examinations. However, in some cases, the tumor may
spread to the inferior vena cava and right atrium, or it may be
observed during pelvic surgery when a worm-shaped tumor
involving the broad ligament is found (7). Correct preoperative
diagnosis depends on a large amount of information, especially

comprehensive imaging examination. Some scholars tend to
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FIGURE 2

Pathological features of the uterus and the left adnexal mass. (A) Gross specimen of the uterus; (B) Gross specimen of the left adnexa; (C) The
pathological examination of venous leiomyoma (H&E 100x); (D) The pathological assessment of venous leiomyoma (H&E 200x); (E) The
immunohistochemical detection of intravenous leiomyoma (Desmin 100x); (F) The Immunohistochemical identification of intravenous leiomyomas

(Desmin 200x).

recommend advanced chest and abdominal CT, gynecological
ultrasound, and MRI as better monitoring methods according to
different clinical conditions (8), but it is difficult to differentiate
ovarian malignant tumors by imaging diagnosis alone. It is
especially difficult to differentiate from uterine sarcoma, which
usually lacks specific imaging features and is diagnosed as a
presumed benign leilomyoma after hysterectomy or myomectomy.
In fact, distinguishing between these diagnoses requires surgical
exploration and pathological analysis of resected specimens, which
undoubtedly increases the difficulty of leiomyoma treatment and
standardized management (9).

IVL was found in the left ovarian vein in the present case.
Doppler flow imaging revealed tortuous venous blood flow signals
and conventional ultrasound detected an enhanced echogenic mass
in the left adnexal area that was not separated from the left lateral
wall of the uterus. A transvaginal ultrasound revealed a long tube
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with isoecho in the left adnexal region, some of which appeared
tortuous into clusters. Doppler flow imaging demonstrated tortuous
blood flow signals and evaluated the spectrum of venous blood flow.
The ultrasound findings mentioned above were in accordance with
the information documented in the literature (5). Hence, it is crucial
to carefully observe this phenomenon while utilizing traditional
ultrasound for physical or screening examinations. This will help
distinguish it from ovarian malignant tumors and enhance the early
detection rate of IVL. While conventional ultrasonography
effectively identifies the site of pelvic veins, it typically struggles to
detect minor lesions. Additionally, the limited sensitivity of color
Doppler ultrasound prevents the display of lesions in blood
perfusion during diagnosis. CEUS provides good visualization of
tiny blood vessels and tissue perfusion, compensating for
conventional ultrasound’s limitations. IVL CEUS has distinct
characteristic manifestations. During the arterial phase, the
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lesions exhibited fast enhancement, marked by worm-like
hyperenhancement. The edge of the lesions displayed a linear and
heterogeneous hypoenhancement, with the flowing movement of
microbubbles from the edge into the interior. During the venous
phase, the lesions decreased in size gradually, exhibiting
heterogeneous hypoenhancement. The peripheral wall of the
blood vessels displayed homogeneous hyperenhancement, and a
marginally thin linear hypoenhancement was observed parallel to
the hyperenhancement of the vessel wall. These features are
consistent with literature reports (10). Hence, it is crucial to
carefully observe this phenomenon during ultrasonographic
examination to distinguish it from ovarian malignant tumors and
enhance the rate of early IVL diagnosis. In addition, pelvic varicose
vein is a gynecological condition that ultrasound can detect. It
appears as elongated tubular structures with a worm-like
appearance and hypoechogenicity. Blood flow can be observed,
except in cases where there is thrombosis. CEUS without the use of
contrast agents and IVL can be employed to confirm the presence of
thrombosis. Ultrasonography, when compared to enhanced CT and
MRI (11, 12), may be helpful for the preoperative diagnosis of IVL.
Still, they require longer duration and are associated with the risk of
contrast agent allergy, thus limiting their early detection value.
Ultrasonic imaging technology is a reliable and safe way of
noninvasive radiography and has become the preferred option for
screening and diagnosing gynecological diseases. Therefore,
improving the understanding of IVL ultrasound imaging is crucial
for detecting IVL lesions at an early stage (12, 13). Using CEUS, along
with its various features, such as enhancement time, mode, level, and
morphology, can significantly improve the comprehension and
diagnostic accuracy of IVL (10, 14). This has crucial clinical
implications for early intervention and prognosis of IVL.

Ma et al (15) suggested employing echocardiography and CT
scanning to evaluate the advancement of intravascular tumors in
IVL, provide insight into the preoperative progress of IVL, and aid
in developing treatment strategies. Stage I: Disease limited to the
pelvic region; Stage II: Lesions present in the iliac vein or inferior
vena cava; Stage III: The tumor has invaded the right atrium or
ventricle; Stage IV: Cancer has spread to the pulmonary artery. The
primary intervention for IVL is surgery; however, there has been
ongoing debate on the optimal surgical approach. Depending on the
patient’s health, there are two options for surgery: one-stage surgery
and two-stage surgery. In severe instances, multidisciplinary
collaboration is necessary (15, 16). Given that IVL is a hormone-
dependent tumor because of its positive expression of estrogen and
progesterone receptors, total hysterectomy (TH) with bilateral
oophorectomy (TH-BSO) were previously recommended as the
primary surgical approach (17). Moreover, some scholars have
shown that compared with transabdominal tumor resection,
laparoscopic tumor resection has a variety of benefits, including
reducing blood loss, shortening hospital stays, reducing
postoperative analgesia needs, and the incidence of complications
is not significantly increased (18). Therefore, laparoscopic surgery
can be considered as the best treatment for early IVL. However, it
depends on the early detection of IVL and making the correct
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diagnosis. During a regular physical examination, a mixed echoic
mass was noticed in the left adnexa of the patient, in the present
case study. Based on this finding, it was determined that the mass
was an ovarian venous leiomyoma using CEUS. Following a 6-
month observation, there was no notable alteration in the lesion.
Subsequently, the patient had TH-BSO, and it was determined that
the lesion was an ovarian venous leiomyoma. This case shows that
transvaginal ultrasound and CEUS technology have great potential
in the early detection of this disease, which is consistent with some
other researchers who believe that CEUS has higher diagnostic
accuracy (14). This significant finding offers novel imaging concepts
for the preoperative diagnosis of IVL and warrants further
investigation. Simultaneously, sonographers and gynecologists
must enhance their understanding of the clinical significance of
IVL and ultrasound technology. They should remain attentive in
their clinical practice to improve the rate of early diagnosis for IVL.
This case resolved the deadlock on the challenging nature of
making a definitive preoperative diagnosis of early IVL based on
clinical symptoms and imaging analysis. It introduced a novel
imaging approach for diagnosing early IVL. Nevertheless, this
case has few limitations since it is subject to the inherent
constraints of case reporting. Initially, a comprehensive analysis
of imaging pictures of this uncommon ailment, clinical
manifestations, and pathological characteristics was not
conducted systematically. Furthermore, the patient was monitored
briefly, and the outcome in the long run remained uncertain.

Conclusions

IVL is an uncommon and distinctive tumor, histologically
benign but exhibiting malignant biological behavior. Early
identification and precise assessment of IVL are essential for
choosing suitable surgical methods and evaluating patient
prognosis. In this case, conventional ultrasound facilitated early
detection of IVL, subsequently confirmed through CEUS
examination, leading to a successful surgical intervention. This
case highlights the diagnostic significance of ultrasound
technology in this uncommon condition and presents a new
method for preoperative diagnosis of IVL.

Data availability statement
The original contributions presented in the study are included

in the article/supplementary material. Further inquiries can be
directed to the corresponding author.

Ethics statement

Written informed consent was obtained from the individual(s)
for the publication of any potentially identifiable images or data
included in this article.

frontiersin.org


https://doi.org/10.3389/fonc.2024.1472061
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Li and Luo

Author contributions

LL: Data curation, Formal analysis, Resources, Supervision,
Validation, Writing - review & editing. JL: Methodology,
Resources, Supervision, Validation, Writing - original draft,
Writing - review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. Funding for
this work was provided by Sichuan Medical Association
Orthopaedics (Shang Antong) Scientific Research Special Project
(Project No.: 2023SAT18).

References

1. Liu HY, Xu JG, Zhang CX. The optimal diagnosis and treatment of intravenous
leimyomatosis. Cardiovasc J Afr. (2023) 34:44-7. doi: 10.5830/CV]JA-2022-002

2. Ordulu Z, Nucci MR, Dal Cin P, Hollowell ML, Otis CN, Hornick JL, et al.
Intravenous leiomyomatosis: an unusual intermediate between benign and Malignant
uterine smooth muscle tumors. Mod Pathol. (2016) 29:500-10. doi: 10.1038/
modpathol.2016.36

3. Peng J, Zhong F, Zhu Y, Zhang M, Zhang M, Lu C, et al. Clinical analysis of
uterine intravenous leiomyomatosis: A retrospective study of 260 cases. J Obstet
Gynaecol Res. (2021) 47:4357-64. doi: 10.1111/jog.15013

4. LuB, Liu Q, Tang L, Ma Y, Shi H. Intravenous leiomyomatosis: molecular analysis
of 17 cases. Pathology. (2020) 52:213-7. doi: 10.1016/j.pathol.2019.10.009

5. Tang L, Lu B. Intravenous leiomyomatosis of the uterus: A clinicopathologic
analysis of 13 cases with an emphasis on histogenesis. Pathol Res Pract. (2018) 214:871-
5. doi: 10.1016/j.prp.2018.04.011

6. Ura B, Monasta L, Arrigoni G, Battisti I, Licastro D, Di Lorenzo G, et al.
Phosphoproteins involved in the inhibition of apoptosis and in cell survival in the
leiomyoma. ] Clin Med. (2019) 8:691. doi: 10.3390/jcm8050691

7. Kuklik E, Drelich-Zbroja A, Kuczynska M, Szmygin M, Grzycka-Kowalczyk L,
Jargietto T. Intravenous leiomyomatosis as an unusual cause of the misdiagnosis of
deep vein thrombosis. Pol Arch Intern Med. (2021) 131:75-7. doi: 10.20452/
pamw.15654

8. Su Q, Zhang X, Zhang H, Liu Y, Dong Z, Li G, et al. Intravenous leiomyomatosis
of the uterus: A retrospective single-center study in 14 cases. BioMed Res Int. (2020)
2020:9758302. doi: 10.1155/2020/9758302

9. Giannini A, Golia D’Auge T, Bogani G, Lagana AS, Chiantera V, Vizza E, et al.
Uterine sarcomas: A critical review of the literature. Eur ] Obstet Gynecol Reprod Biol.
(2023) 287:166-70. doi: 10.1016/j.ejogrb.2023.06.016

Frontiers in Oncology

06

10.3389/fonc.2024.1472061

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

10. Ma H, Niu'Y, Yang Z, Zheng M. Echocardiographic characteristics and contrast-
enhanced imaging of intravenous leiomyomatosis with intracardiac extension. J
Ultrasound Med. (2022) 41:1101-8. doi: 10.1002/jum.15799

11. Sun R, Guan H, Li H, Bai Y, Wang F, Li C. Computed tomography evaluation of
extensive intravenous angioleiomyoma: a case report. BMC Med Imaging. (2020) 20:13.
doi: 10.1186/s12880-020-0417-2

12. Wang H, Nie P, Chen B, Hou F, Dong C, He F, et al. Contrast-enhanced CT findings of
intravenous leiomyomatosis. Clin Radiol. (2018) 73:503.e1-6. doi: 10.1016/j.crad.2017.12.016

13. Jalaguier-Coudray A, Allain-Nicolai A, Thomassin-Piana J, Villard-Mahjoub R,
Delarbre B, Rua S, et al. Radio-surgical and pathologic correlations of pelvic intravenous
leiomyomatosis. Abdom Radiol (NY). (2017) 42:2927-32. doi: 10.1007/s00261-017-1225-1

14. Ge Z, Wang Y, Wang Y, Li W, Yang X, LiJ, et al. Diagnostic experience of
intravenous leiomyomatosis with emphasis on conventional ultrasonography imaging:
a single-center study. Front Oncol. (2023). doi: 10.3389/fonc.2023.1203591

15. Ma G, Miao Q, Liu X, Zhang C, Liu J, Zheng Y, et al. Different surgical strategies
of patients with intravenous leiomyomatosis. Med (Baltimore). (2016) 95:¢4902.
doi: 10.1097/MD.0000000000004902

16. Tan Y, Han J, Wang Z, Yan J, Dong L, Liu R. Different clinical diagnosis end up
in the same pathological diagnosis of intravascular leiomyomatosis: Two case reports.
Med (Baltimore). (2024) 103:e36887. doi: 10.1097/MD.0000000000036887

17. Li B, Chen X, Chu YD, Li RY, Li WD, Ni YM. Intracardiac leiomyomatosis: a
comprehensive analysis of 194 cases. Interact Cardiovasc Thorac Surg. (2013) 17:132-8.
doi: 10.1093/icvts/ivt117

18. Giannini A, Cuccu I, D’Auge TG, De Angelis E, Lagana AS, Chiantera V, et al.
The great debate: Surgical outcomes of laparoscopic versus laparotomic myomectomy.
A meta-analysis to critically evaluate current evidence and look over the horizon. Eur J
Obstet Gynecol Reprod Biol. (2024) 297:50-8. doi: 10.1016/j.ejogrb.2024.03.045

frontiersin.org


https://doi.org/10.5830/CVJA-2022-002
https://doi.org/10.1038/modpathol.2016.36
https://doi.org/10.1038/modpathol.2016.36
https://doi.org/10.1111/jog.15013
https://doi.org/10.1016/j.pathol.2019.10.009
https://doi.org/10.1016/j.prp.2018.04.011
https://doi.org/10.3390/jcm8050691
https://doi.org/10.20452/pamw.15654
https://doi.org/10.20452/pamw.15654
https://doi.org/10.1155/2020/9758302
https://doi.org/10.1016/j.ejogrb.2023.06.016
https://doi.org/10.1002/jum.15799
https://doi.org/10.1186/s12880-020-0417-2
https://doi.org/10.1016/j.crad.2017.12.016
https://doi.org/10.1007/s00261-017-1225-1
https://doi.org/10.3389/fonc.2023.1203591
https://doi.org/10.1097/MD.0000000000004902
https://doi.org/10.1097/MD.0000000000036887
https://doi.org/10.1093/icvts/ivt117
https://doi.org/10.1016/j.ejogrb.2024.03.045
https://doi.org/10.3389/fonc.2024.1472061
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Ultrasound findings of ovarian intravenous leiomyomatosis: a case report
	Introduction
	Case presentation
	Discussion
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References


