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Broccoli sign

Prolapsed uterine tumors within the cervix or vagina, are attached to the uterine cavity by
a soft tissue stalk. Malignant tumors and leiomyoma are the first diagnostic considerations
for a prolapsed uterine mass with a visible stalk at MRI. This article describes 4 cases of pa-
tients who presented with large, necrotic prolapsed uterine tumors that were surgically con-
firmed and were diagnosed prospectively on the basis of MRI findings. Imaging, particularly
MR], plays a crucial role in the management of patients with prolapsed pedunculated uter-
ine tumors, especially for pre-operative localization and surgical treatment. The 4 patients
underwent a total hysterectomy with a complete resection of the mass. The histopatho-
logical report confirmed in the first case the diagnosis of a uterine leiomyoma with aseptic
necrobiosis, in the second and third cases a sarcoma, and in the fourth case a serous ade-
nocarcinoma.
© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Submucosal leiomyomas are the most common tumors
to prolapse through the cervix; other tumors that have been
reported to prolapse into the cervix include adenomyoma,

Prolapsed uterine tumors may be connected to the uterine
cavity by a soft tissue stalk composed of vascular structures
and connective tissue [1].

The combination of a stalk with a prolapsed tumor mass
results in a characteristic morphology called the « Broccoli
sign » [2]. This sign usually refers to a uterine tumor rather
than cervical cancer [1].

adenosarcoma, and endometrial carcinoma [1,3].

The role of MRI is to prospectively analyze the nature and
morphology of the tumor and outline the stalk and uterine at-
tachment of the prolapsed mass, which can be useful to guide
surgical treatment.

Four interesting cases of prolapsed pedunculated uterine
tumors are reported in order to prove that magnetic resonance
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imaging (MRI) is essential to narrow the differential diagno-
sis by describing the morphology and the origin of a mass,
to perform adequate presurgical planning, and to help with
the distinction between benign and malignant masses. In our
first case, MRI and histopathological examination confirmed
submucosal leiomyoma with aseptic necrobisis with no evi-
dence of a malignancy, while in the second and third cases, it
confirmed the diagnosis of uterine sarcoma, and in our fourth
case, the tumor was a serous adenocarcinoma.

Case presentation

Case 1

A 48-year-old woman, gravida 2, parity 2, in her peri-
menopausal period with no significant medical history, was
admitted to our hospital with the following complaints: Lower
abdominal pain with intermenstrual bleeding for 4 months.

The general examination was unremarkable; blood pres-
sure was 120/80 mmHg, pulse rate was 80 beats per minute,
and respiratory rate was 22 cycles per minute.

The abdominal examination was normal. In the pelvic
exam, an 8 x 8 cm solid, ulcerated, and necrotic mass was pro-
trudingin the vagina through the cervix; the body of the cervix
could not be visualized separate from the mass.

Laboratory tests showed moderate anemia; her
hemoglobin level was 10 g/dL. No platelet count or coag-
ulation abnormalities were observed, and no abnormalities
were noted in other biochemical tests.

Transvaginal ultrasonographic examination could not be
performed because of the unreducible, painful vaginal mass.

Our patient had a computed tomography (CT), which
showed a low-density, pedunculated, well-circumscribed tu-
mor in the cervical lumen and vagina of 9 x 8 cm, connected
to the myometre with a long stalk of 5 cm, that has a pos-
terior corporeal uterine attachment point, slightly enhanced
after contrast (Fig. 1).

Pelvic magnetic resonance imaging (MRI) was performed in
the 3 planes following the EG T2 balance, diffusion-weighted
imaging (DWI), and dynamic contrast-enhanced magnetic res-
onance imaging (DCE-MRI). It revealed a large pedunculated
lobulated mass prolapsing from the uterus, distending the
cervix and vaginal cavity measuring 9 x 8 cm and connected
to the myometrium with a long stalk of 4.5 cm, containing
thin linear structures that showed low signal on T1 and T2-
weighted images, which created a « broccoli-like » appearance
(Fig. 2).

The prolapsed mass shows heterogeneous signal intensity
on the T2-weighted images with peripheric hemorrhagic de-
posits that are hyperintense on T1-weighted images and dif-
fusion, but the DWI showed no true restricted diffusion in the
bulky mass (Fig. 2).

The tumor shows progressive heterogeneous enhance-
ment parallel to the uterine myometrium on the DCE images
(Fig. 3).

These results indicated a prolapsed submucous leiomy-
oma with aseptic necrosis.

The surgical procedure consisted of two phases: first, the
myomectomy was performed vaginally, and then the hys-
terectomy was done with a laparotomy.

Histopathological examination confirmed the diagnosis of
submucosal leiomyoma with aseptic necrobiosis, and there
was no evidence of malignancy.

Fig. 1 - Axial and sagittal CT images showing a bulky mass (Arrow) distending the cervix and the vaginal cavity connected
to the uterus with a long stalk that has a posterior corporeal attachement point (Arrow head). The mass shows diffuse low

attenuation with poor enhancement.
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Fig. 2 - Pelvic MRI (T2 in 3 planes, T1 without Fat Sat, DWI and T1 with Fat Sat after injection of Gadolinium) : A huge vaginal
mass with heterogeneous signal intensity with no restricted diffusion (Asterix), connected to the endometrial cavity by a
stalk (Arrow) Peripheric hemorrhagic deposits that are hyperintense on T1-weighted images and diffusion (Arrow head).

Fig. 3 - Pelvic dynamic contrast-enhanced MRI shows progressive heterogeneous enhancement (Arrow).

The patient recovered eventually with no post-op compli-
cations and was discharged in a stable condition.

Case 2

A 69-year-old menopausal woman, gravida 5, parity 5, vis-
ited our hospital for vaginal spotting and malodorous leu-
corrohea for several weeks. She had no significant medical
history.

A gynecologic examination revealed a protruding vaginal
necrotic mass measuring 6 cm, with streaks of blood coming
from the endocervix and malodorant leucorrhoea, but the ori-
gin of the mass and its relationship with the uterus were am-
biguous.

Laboratory tests showed moderate anemia; her
hemoglobin level was 11 g/dL. No platelet count or coag-
ulation abnormalities were observed, and no abnormalities
were noted in other biochemical tests.

Transvaginal ultrasonographic examination could not be
performed because of the unreducible and tender vaginal
mass.

CT scan showed a large heterogeneous mass involving the
lower uterine body and filling the cervix and vaginal cavity,

with a long stalk that has a posterior corporeal uterine attach-
ment point. The mass showed low attenuation, with hetero-
geneous enhancement (Fig. 4).

The origin of the mass was more accurately distin-
guished by MR imaging. The mass had a long stalk of 4
cm connected to the uterine cavity, with a posterior corpo-
real uterine attachment point of 2 cm, creating « Broccoli-
like » appearance. The stalk contained thin linear structures
that showed low signal intensity on both the T1- and T2-
weighted images, and the prolapsed tumor showed lobu-
lated high heterogeneous signal intensity on the T2-weighted
image, restricted diffusion with heterogeneous and intense
enhancement on the DCE images, measuring 6 x 6 cm.
The mass was suspected of being a prolapsed, huge uterine
sarcoma.

There was also a second uterine mass occupying the uter-
ine fundus with the same characteristics, measuring 3 x 3 cm
(Fig. 5).

Biopsy of the prolapsed mass with anatomopathological
examination confirmed the diagnosis of sarcoma.

The prolapsed mass was resected transvaginal and then
a total abdominal hysterectomy with bilateral annexectomy
was performed.
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Fig. 4 - Axial and sagittal CT images showing a mass involving the lower uterine body and cervix and filling the vaginal
cavity connected to the uterus, showing diffuse low attenuation with heterogenous enhancement (Arrow).

Fig. 5 - Pelvic MRI (T2 sagittal, axial, T1 Fat Sat, DWI, T1 Fat Sat after injection of Gadolinium axial and sagittal) shows a
vaginal mass (asterisk) connected to the endometrial cavity by a stalk (arrow), producing an overall “broccoli” configuration.
The second uterine mass occupying the uterine cavity with the same signal characteristics (Arrow head).

The pathologic results of the prolapsed mass were rhab-
domyosarcoma while the fundus uterine tumor was carci-
nosarcoma.

The patient fully recovered and was discharged in a stable
condition with no post-op complications.

Case 3

A 72-year-old menopausal woman, gravida 4, parity 4, with no
notable medical history, was admitted to our hospital with the
following complaints: Lower abdominal pain with metrorrha-
gia for 6 months.

The patient’s blood pressure, pulse rate, and respiration
rate were all within normal ranges : 130/70 mmHg, 70 beats
per minute, and 24 cycles per minute. The abdominal exami-
nation was normal.

In the pelvic exam, a 4 x 3 cm solid and necrotic mass
was protruding in the vaginal cavity through the cervix; the
body of the cervix could not be visualized separately from the
mass.

Laboratory tests showed moderate anemia; her
hemoglobin level was 10.5 g/dL. No platelet count or co-
agulation abnormalities were observed, and no abnormalities
were noted in other biochemical tests.
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Fig. 6 — Pelvic MRI (T2 in three planes, DWI, T1 Fat Sat after injection of Gadolinium axial and coronal) shows a vaginal mass

(arrow head) connected to the uterine cavity by a stalk (arrow).

Fig. 7 - Axial and sagittal CT images demonstrates a mass involving the uterine body prolapsed through the cervix and
filling the vaginal cavity, showing heterogeonous low attenuation with intense heterogenous enhancement (Arrow).

Transvaginal ultrasonographic examination could not be
performed because of the unreducible vaginal mass.

Our patient had an MRI, which showed a pedunculated tu-
mor in the cervical lumen and vaginal cavity of 4 x 3 cm, con-
nected to the uterine cavity with a long stalk of 3 cm, that has
an anterior corporeal uterine attachment point of 2 cm, with
a « Broccoli-like » appearance (Fig. 6).

The prolapsed tumor shows high heterogeneous signal in-
tensity on the T2-weighted image, restricted diffusion with
heterogoneous and intense enhancement on the DCE images.
The mass was suspected of being a prolapsed uterine sar-
coma.

Biopsy of the prolapsed mass with anatomopathological
examination confirmed the diagnosis of adenosarcoma.

The tumor was resected transvaginally, and then a total ab-
dominal hysterectomy with bilateral annexectomy was per-
formed.

The pathologic results of the prolapsed mass confirmed it
was an adenosarcoma.

After achieving complete recovery, the patient was re-
leased in a stable state with no post-op complications.

Case 4
A 50-year-old menopausal woman, gravida 2, parity 2, with no

particular medical history, visited our hospital for metrorrha-
gia and malodorous leucorrohea for 3 months.
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Fig. 8 - Pelvic MRI (T2 in three planes, DWI and T1 Fat Sat after injection of Gadolinium) : Heterogeneous tumor filling the
cervix and vaginal cavity (Asterix) with a long stalk connected to the uterus (Arrow), creating a « Broccoli-like » appearance.

Endometrial thickening (Arrow head).

A gynecologic examination revealed a protruding vaginal
necrotic mass measuring 5 cm with streaks of blood and mal-
odorant leucorrhoea, but the origin of the mass and its rela-
tionship with the uterus were ambiguous.

No blood count or coagulation abnormalities were ob-
served.

Transvaginal ultrasonographic examination could not be
performed because of the irreducible and painful vaginal
mass.

CT scan showed a large heterogeneous mass involving the
lower uterine body extending to the cervix and vaginal cavity,
with a long stalk, that has an attachment point in the fundus
of the uterus. The mass showed low attenuation, with intense
and heterogeneous enhancement (Fig. 7).

MRI showed a large heterogeneous mass filling the vaginal
cavity with a long stalk of 2.5 cm connected to the uterine cav-
ity, that has an anterior corporeal uterine attachment point of
1.5 cm, with a « Broccoli-like » appearance.

The stalk contained thin linear structures that showed low
signal intensity on both the T1- and T2-weighted images, and
the prolapsed tumor showed high heterogeneous signal in-
tensity on the T2-weighted image, restricted diffusion with
heterogeneous and intense enhancement on the DCE images,
measuring 5 x 6 cm. The mass was suspected of being a pro-
lapsed malignant uterine tumor (Fig. 8).

MRI also showed endometrial thickening measuring 7 mm.

Biopsy of the prolapsed mass with anatomopathological
examination showed serous adenocarcinoma.

The prolapsed mass was resected transvaginal, and then
a total abdominal hysterectomy with bilateral annexec-
tomy, bilateral pelvic lymphadenectomy, and para-aortic lym-
phadenectomy was performed with multiple peritoneal cytol-
ogy and biopsies.

The pathologic results of the prolapsed mass confirmed the
diagnosis of serous adenocarcinoma with clear cells compo-
nents.

The patient was discharged in a stable condition with no
post-op complications.

Discussion

I. « Broccoli sign » :

The « Broccoli sign » which appears as a stalk connecting
an apparent cervical mass to the uterine cavity on CT or MR
imaging, supports the diagnosis of a prolapsed uterine tumor
[1].

This so-called « Broccoli sign » is often the first sign that
the tumor is a prolapsed uterine mass and has been primarily
described in the setting of prolapsed leiomyomas or uterine
malignancies such as endometrioid adenocarcinoma and sar-
coma [2].

These prolapsed masses may present with bleeding, and
the physical examination of a mass in the upper vagina may
result in an initial clinical diagnosis of cervical tumor [2].

Prolapsed uterine tumors can mimic cervical cancer both
clinically and radiologically [1].

Imaging shows intra-cavitary uterine tumor following the
“path of least resistance” and prolapsing downstream through
the cervix [1].

The Broccoli sign is a characteristic morphology that com-
bines a stalk and prolapsed tumor and appears on sagittal CT
or MRI images as a lobulated vaginal mass connected to the
endometrial cavity by a long stalk [4].
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It is important to recognize that the « Broccoli sign » is
meant to help narrow the differential diagnosis by describing
the origin of a tumor.

II. Leiomyoma :

Leiomyoma is the most frequent benign neoplasm of the
uterus, with a prevalence of 40% at 35 years in Caucasian
women, with a peak incidence between the ages of 35 and 40
[5]. In our first case, the patient was a bit older : 48-year-old
female in her peri-menopausal period.

Prolapse risk is higher in submucosal and pedunculated
leiomyomas [5].

Once prolapsed, they usually become necrotic and might
get infected as a result of an impairment of the blood supply
through the pedicle [6].

The factors affecting the inversion of the leimyoma in-
clude thinning and weakening of the uterine wall at the seat-
ing point of the tumor implantation due to pressure atro-
phy; the larger the mass, the greater the pressure effect and
the risk of prolapse. The contractions of the uterine muscu-
lature irritated by the tumor raise the possibility of prolapse
[5].

A submucosal leiomyoma usually manifests on MRI as a
mass with signal intensity that is iso- to hypointense com-
pared to the normal myometrium on T1-weighted images and
hypointense on T2 and diffusion-weighted images [4].

These tumors can prolapse into the vaginal cavity and be-
come necrotic, showing a high signal on a T2-weighted im-
age and a relatively low signal with poor enhancement on fat-
saturated and contrast-enhanced T1-weighted images with
no restricted diffusion [4].

Three steps are necessary to remove a myoma: devascular-
ization, detachment, and removal [7].

III. Uterine sarcoma :

Uterine sarcomas are rare, high-malignancy tumors that
arise from smooth muscles and connective tissue elements.
They account for around 1% of all malignant gynecologic tu-
mors and 3%-7% of uterine malignancies [8].

The most common types are leiomyosarcoma, carcinosar-
coma, endometrial stromal sarcoma, undifferentiated sar-
coma, and adenosarcoma [9].

The most common age of occurrence is between 40 and 50
years, and rarely before 30 years [10].

Sarcomatous changes occur in 0.5% of fibroids [10].

1. Rhabdomyosarcoma

Rhabdomyosarcomas originating from the female genital
tracts, including the uterus, are very rare in patients older than
40 years and are divided into three main histological variants:
pleomorphic, alveolar, and embryonal types. The embryonal
type is the most common and favorable type [11].

MRI is the method of choice and shows a typically well-
defined mass that is inhomogeneous with intermediate sig-
nal intensity on T1-weighted images and intermediate to high
on T2-weighted images, with diffusion restriction and intense
contrast enhancement of solid parts (as the tumor may show
necrotic areas) [12].

2. Carcinosarcoma

MRI of carcinosarcoma commonly demonstrates a large ex-
ophytic and protruding mass in the endometrial cavity. The
signal intensity is typically iso-intense or slightly high on T1-
weighted images and predominantly high on T2-weighted im-
ages, with restricted diffusion on DWI and strongly enhanced
on DCE imaging. [4].

Tumor prolapse through the cervix into the vaginal cavity
occurs in around half of individuals with carcinosarcomas and
in a few cases with adenosarcomas [9].

3. Adenosarcoma

Adenosarcomas, also called Miiller adenosarcomas, are un-
common, accounting for 8% of all uterine sarcomas [9]. They
mostly affect post-menopausal women in their late 50s and
early 60s, while few cases have been documented in women
between the ages of 19 and 40 [13].

It has been observed that long-term oestrogen therapy,
pelvic radiotherapy, and particularly tamoxifen medication
increases the incidence of adenosarcoma [9].

Adenosarcoma demonstrates a well-defined polypoid
mass that arises from the endometrium and protrudes to the
uterine cavity. It frequently exhibits bleeding, necrosis, or cys-
tic parts (reflecting cystic dilation of the endometrial glands)
[4].

MRI demonstrates a polypoid mass with a stalk that ex-
tends to the uterine cavity. The signal of the tumor on a T2-
weighted image is homogeneously hyperintense compared to
the myometrium, containing cystic dilation of the endome-
trial glands [4].

4. Treatment of uterine sarcomas

The treatment of uterine sarcoma is total abdominal hys-
terectomy (TAH) en bloc and bilateral salpingo-oophorectomy:.
When a patient has early-stage sarcoma or is of reproductive
age, the preservation of her ovaries may be considered. When
uterine sarcoma is discovered following a hysterectomy, par-
ticularly if the uterus is fragmented by morcellation or if the
cervix or ovaries remain in place, further surgery should be
considered following a pathologic review and imaging assess-
ment to identify any extrauterine extension of the disease [9].

For inoperable patients, pelvic radiotherapy with or with-
out brachytherapy and/or chemotherapy and hormonal ther-
apy can be considered [9].

The overall survival after lymphadenectomy (LAD) is not
statistically significant because the lymph node metastases
in patients with uterine sarcomas were not sufficiently preva-
lent to justify systematic lymphadenectomy, however selec-
tive LAD can be considered when patients have obvious extra-
uterine involvement and clinically suspicious enlarged nodes
[14].

IV. Endometrial carcinoma

Endometrial carcinoma is the most prevalent gynecologic
cancer and the fourth most common cancer in women and
accounts for approximately 80% of endometrial carcinomas;
other histologic types include adenocarcinoma with squa-
mous differentiation, adenosquamous carcinoma, clear cell
carcinoma, and papillary serous carcinoma [15].
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Though any woman of childbearing age may be affected,
postmenopausal women make up about 80% of all patients [4].

Endometrial carcinoma usually appears on MRI as a mass
with a signal that is hypo- to isointense compared to nor-
mal endometrium on T1-weighted images and iso- to hyper-
intense in T2-weighted images [4].

After Gadolinium administration, endometrial carcinoma
enhances earlier than normal endometrium but later than
the adjacent myometrium, allowing identification of small tu-
mors, even those contained by the endometrium [16].

It can be distinguished from common submucosal leiomy-
oma due to its high signal on diffusion-weighted images [4].

Due to the high potential for metastasis related to uter-
ine serous carcinoma, surgical treatment must be customized
based on the patient’s health status as well as the stage, his-
tological subtype, tumor size, location, and severity of symp-
toms [17].

The most common treatment is surgery, including to-
tal hysterectomy, bilateral salpingo-oophorectomy, bilat-
eral pelvic lymphadenectomy, systematic para-aortic lym-
phadenectomy, complete omentectomy, and peritoneal cytol-
ogy, followed by chemotherapy and radiotherapy [17].

Conclusion

Prolapsed uterine tumors can mimic cervical cancer clinically,
but the detection of a stalk connecting the prolapsed tumor
to the uterine cavity at CT or MR imaging (the Broccoli sign)
is an important imaging clue to the correct diagnosis [1]. Both
benign and malignant masses of the uterine body can show
the « Broccoli sign » [4].

Imaging plays a crucial role in preoperative localization
and narrows the differential diagnosis. MRI, particularly DWI
and DCE, are the key sequences to differentiating between ma-
lignant and benign tumors, showing in case of malignancy re-
stricted diffusion with enhancement on DCE imaging.

Patient consent

Informed written consent was obtained from all 4 patients for
publication of the case report and all imaging studies.
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