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A large spectrum of pathologic pelvic conditions can present with hemorrhage in structures or organs. These may
present acutely, subacutely, chronically or as incidental ﬁndings. Clinical history and MRI characteristics can
often narrow the diﬀerential diagnosis and guide management. The purpose of this article is to showcase a wide
array of pelvic lesions, in which the presence of blood is a key imaging feature, and their diﬀerential diagnosis.

1. Introduction
The presence of blood, of various sources, is a frequent ﬁnding in
the female pelvis. Blood in the peritoneal cavity is always a pathological
condition. The rare exception being physiologic minimal amounts of
blood in the cul-de-sac due to menstrual reﬂux [1]. Blood inside the
uterine and cervical cavities, during menstruation, and within functional ovarian hemorrhagic cysts should also be underscored.
Magnetic resonance imaging (MRI) is the imaging gold standard for
tissue characterization of the female pelvis. Conventional sequences
(i.e.: T2 weighted and T1 weighted, with and without fat suppression,
before and after the administration of gadolinium) provide optimal
contrast resolution. In general, the presence of blood, collected or inﬁltrating tissues, leads to shortening of T1 and T2 signals. The appearance of blood on MRI varies with etiology, age of blood and in
repetitive events. High signal intensity of hemorrhagic nature, usually
seen on T1-weighted images (T1WI), is due to the paramagnetic eﬀect
secondary to the presence of methemoglobin (i.e. early hemoglobin
catabolic product). Signal intensity on T2-weighted images (T2WI) may
vary from high signal in acute and subacute events to low signal, T2
shortening, in recurrent bleeding. This typically, but not exclusively,
occurs in closed cavities, like endometriomas, and is known as the “T2

shading sign” that can vary from faint to complete signal loss, due to
varying concentrations of protein and iron [2] (Fig. 1).
Shading can also be diﬀuse or partial, layering in a dependent position. However, the presence of high signal intensity within a lesion or
tissue or even pertaining to a collection of ﬂuid on T1WI and T2WI is
not pathognomonic of blood. It is important to diﬀerentiate blood from
fat-containing and high protein content lesions, as both may show high
signal intensity on T1WI and T2WI, the same as blood. Fatty lesions will
present a variable decrease in signal intensity with fat suppression
techniques and in-phase and out-of-phase T1 GRE (i.e. chemical shift)
[3]. Lesions with hyperproteic content, such as mucin or pus (Fig. 2),
exhibit the same signal characteristics as blood; in addition, both may
present restricted diﬀusion on diﬀusion weighted images (DWI) [4]. It
is often a challenge to diﬀerentiate between them. Table 1 summarizes
signal characteristics of diﬀerent components. Table 2 summarizes the
main diﬀerential diagnostic entities in such a context, with clinical and
MRI ﬁndings.
2. MRI protocol
Pelvic MRI examinations here presented were performed with either
a 1.5 T or a 3 T MR imaging system with an eight-channel cardiac coil.
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Fig. 1. “T2 shading sign” can vary from faint (low-signal intensity) to complete signal loss (very low-signal intensity) on T2WI, due to varying concentrations of
protein and iron and varying age of hemorrhage. Endometriomas in three diﬀerent women. (A,C,E) Axial T2WI: endometriomas with low to very low-signal
intensities (arrows). (B,D,F) Axial T1WI with fat saturation: cysts with high signal intensity content (arrows).

Fig. 2. A 28-year-old woman with fever, pelvic pain and leukocytosis. (A) Axial T2WI: bilateral cystic adnexal masses (arrowheads) presenting on the right side with
intermediate signal intensity and on the left side with high signal intensity. (B) Axial T1WI with fat saturation pre and post‑gadolinium: high signal intensity
(arrowheads) may represent high protein content or blood (diﬀerential diagnosis with endometriomas). On the post-contrast image, peripheral lesion enhancement
suggests an inﬂammatory process (arrows), in addition to the clinical history of fever and leukocytosis, compatible with bilateral tubo-ovarian abscess.

prostatic hypertrophy. Bowel cleansing was routinely performed in
non-acute cases with a low-residue dietary regimen (low-ﬁber diet
avoiding meat, fruits, vegetables and grains) one day before and on the
day of the exam, with two doses of an oral laxative (5 mg bisacodyl per
dose) being administered the day before imaging. Our standard MR
imaging protocol includes acquisition of axial, sagittal, and coronal T2weighted FSE images and axial fat-suppressed T1-weighted gradient-

In the absence of contraindications, patients received an antispasmodic
drug intravenously (hyoscine butylbromide), immediately before the
examination to reduce bowel peristalsis, intravenous gadolinium injection and administration of vaginal gel. Hyoscine butylbromide
should not be administered in patients with hypersensitivity to any of
the product excipients or in patients with tachycardia, angina, cardiac
failure, myasthenia gravis, megacolon, glaucoma or obstructive
17
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Table 1
Signal intensity presentation of diﬀerent lesion components depending on MRI sequence.
Component

Acute blood
Chronic blood
Fat
Protein/mucin content

Sequence

Example

T1WI

T1 W1 fat sat

T2WI

GRE in-phase

GRE out-of-phase

Low or high
High
High
High

Low or high
High
Low
High

High
Intermediate to low
Variable
Variable

Low or high
High
High
High

Low or high
High
Low
High

Functional hemorrhagic cyst
Endometrioma
Teratodermoid lesion
Abscess

Table 2
Summary of the main diﬀerential diagnoses of pelvic hemorrhagic lesions with clinical and MRI ﬁndings.
Main feature

Diﬀerential diagnosis

Clinical ﬁndings

MRI ﬁndings and interpretation

T1WI high signal intensity cysts in
the ovary

Endometriomas

No symptoms to chronic pelvic pain and
infertility
Acute or chronic pelvic pain; fever

Associated with T2WI intermediate signal intensity and DWI
restriction
Tubo-ovarian abscesses may show peripheral enhancement.
Clinical setting and blood tests (leukocyte count, C-reactive
protein) are crucial
T1WI high-signal intensity marked in the periphery, cystic
wall enhancement and DWI restriction with low ADC
Imaging is usually nonspeciﬁc. Mucinous tumors tend to be
larger than the serous ones and more multilocular (small
cystic components). They may also be associated with
pseudomyxoma peritonei
A nodular feature suggests leiomyoma

Tubo-ovarian abscess

Lesion in the round ligament

Tubular T1WI high signal intensity
cystic lesions in the adnexal
regions

Retrorectal T1WI high intensity
nodule

Functional hemorrhagic
cysts
Mucinous ovarian
tumors

No symptoms to acute pelvic pain

Leiomyoma

No symptoms to chronic pelvic pain and
infertility
No symptoms to pelvic palpable mass

Deep pelvic
endometriosis
Hematosalpinx

Endometriosis
Retrorectal hamartoma

Abdominal wall mass
Myometrial nodule with
hemorrhage

Endometriosis
Desmoid tumor
Leiomyoma (cellular)

Periuterine hemorrhagic mass

No symptoms to chronic pelvic pain and
infertility

No symptoms to chronic pelvic pain and
infertility
No symptoms to pain and pelvic mass

Ectopic pregnancy

Local pain and tenderness
No symptoms to pain and tenderness
No symptoms to bleeding, pain and palpable
pelvic mass
No symptoms to bleeding, pain and palpable
pelvic mass; higher age and menopausal status
increase the probability of malignant nature
Acute pelvic pain; bleeding

Ovarian torsion

Acute pelvic pain

Bladder ﬂap hematoma

No symptoms; recent cesarean delivery

Leiomyoma with red
degeneration

No symptoms to bleeding, pain and palpable
pelvic mass

Uterine sarcoma

Adnexal mass

No symptoms to pelvic palpable mass

An irregular, inﬁltrative aspect is more characteristic for
endometriosis
T1WI high signal intensity content in a tubular structure
(uterine tubes) and DWI restriction. It must be diﬀerentiated
from tubo-ovarian abscesses, which may demonstrate
peripheral enhancement and diﬀerent clinical and laboratory
features
Coexistence of other pelvic endometriotic lesions is a clue to
suspecting of endometriosis in this location
Higher size may suggest retrorectal hamartoma; otherwise,
MRI diﬀerentiation with endometriosis is quite diﬃcult
Presence of blood is more likely to occur in endometriosis
T2WI heterogeneity, restricted diﬀusion, low ADC and
enhancement heterogeneity increase the possibility of uterine
sarcomas in such a context

Highly variable signal intensities on T2WI and T1WI. Clinical
setting, transvaginal sonography and serum beta-hCG levels
are crucial
Whirlpool sign and thickened tube are associated with adnexal
torsion. The presence of adnexal hemorrhagic content was
associated with nonviable ovaries
T2WI intermediate-signal intensity and T1WI high-signal
intensity (blood collection) in the vesicouterine space near the
C-section scar with suture artifacts
T2WI intermediate-signal intensity and T1WI high-signal
intensity nodule with low-intensity signal in the periphery

uterine cavity that causes inﬂammation and adherences [6]. Clinically,
endometriosis may present with pain (chronic pelvic pain, dysmenorrhea, dysuria, dyschezia) and infertility, or may be asymptomatic [7].
Endometriosis can be divided into superﬁcial (peritoneal inﬁltration
of < 5 mm), deep (foci deeper than 5 mm) and ovarian (superﬁcial
small lesions and endometriomas) [8]. Endometriosis has a predictable
and repetitive distribution and the most common involved locations are
the uterosacral ligaments, ovaries, vagina, rectosigmoid colon, bladder,
and round ligaments. Sometimes endometriosis can occur in atypical
sites such as the abdominal wall, the inguinal portion of the round ligaments and in episiotomy scars.
The diagnosis of deep pelvic endometriosis is based on the presence
of signal intensity and morphologic abnormalities [9]. Signal intensity
abnormalities are observed as hyperintense signal intensity on T1WI
and fat-suppressed T1WI (representing hemorrhagic foci inside

echo images in and out of phase. T1 DIXON-based sequences before and
after gadolinium injection are important because of fat suppression
(that highlights subacute and chronic hemorrhage) and for also allowing the assessment of the contrast enhancement pattern. Diﬀusionweighted imaging (DWI) axial images (b50 and b800) are also included
in our protocol. Our group believes that vaginal gel is helpful in identifying small lesions aﬀecting the vaginal fornix and intestinal lesions in
patients with suspected endometriosis [5].
3. Pelvic hemorrhagic lesions
3.1. Endometriosis
Endometriosis is a chronic gynecological disease characterized by
the presence of endometrial tissue (glands and/or stroma) outside the
18
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Fig. 3. Endometriosis is deﬁned by the existence of ectopic stromal and glandular endometrial tissue. The presence of subacute and chronic blood within the ectopic
glands typically has high signal intensity in the T1-WI. A: 40-year-old woman, chronic pelvic pain, infertility. Tiny hemorrhagic spots with hypersignal on T1-WI in
the vesicouterine pouch and bladder (arrows). B: 34-year-old woman, dysmenorrhea, dyspareunia. Focal areas of high signal intensity on the right and left parametrium (arrows). C: 34-year-old woman, infertility. Bilateral high signal intensity foci in the uterosacral ligaments insertion (arrows). D: 27-year-old woman, cyclic
pain and palpable mass in C-section scar. High signal intensity content in many cystic spaces in the subcutaneous, near the C-section scar, inﬁltrating the right rectus
abdominis muscle (arrows).

Fig. 4. Endometriomas have a typical appearance, with the shading signal in T2WI ranging from low (gray) to very low (black) and a corresponding high signal
intensity on T1WI. 32-year-old woman with infertility. (A) Axial T2WI: ovaries medially displaced (“kissing ovaries”), with bilateral cysts of low signal intensity
(arrows). (B) Axial T1WI with fat saturation: cysts with high signal intensity content (arrows).

endometriomas. Endometriomas (Fig. 4) are thick-walled cysts with
blood products in various stages of degradation due to repeated
bleeding episodes. They are a marker of severity of disease. They can be
solitary or multiple, septated, uni or multiloculated, and typically show
homogeneous high signal intensity on T1WI and variable, usually low
(shading sign) signal intensity on T2WI. The presence of blood in these
locations in a woman with chronic pelvic pain or infertility is highly
suggestive of endometriosis.

endometrial glands) (Fig. 3), and hypointense signal intensity on T1WI
and T2WI (representing ﬁbrotic tissue and/or muscular hyperplasia)
[9]. Morphologic abnormalities include adhesion formations with regular or irregular stellate margins that are responsible for distortion of
the normal pelvic anatomy, such as posterior and medial displacement
of the ovaries, elevation of the posterior vaginal fornix, tethering and
displacement of bowel loops, marked laterally positioned cervix or
uterus, retroﬂexed uterus and loculated ﬂuid collection [10]. Hemorrhagic foci can be seen in deep lesions, in the ovarian capsule and in
19
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Fig. 5. Adenomyosis has basically two presentations:
the typical form, with thickening and irregularity of
the junctional zone plus ectopic glands, and the cystic
form, which translates into a hematic cavity that may
have no relation to the junctional zone. Case 1 (diffuse adenomyosis): 48-year-old woman, dysmenorrhea, with three in vitro fertilization failures. (A)
Sagittal T2WI: globular uterus with marked thickening of the anterior wall associated with intramyometrial cysts. (B) Axial T1WI with fat suppression: high signal intensity within a few cysts
(arrows). Case 2 (cystic adenomyosis): 30-year-old
woman with severe pelvic pain during menses. (C)
Sagittal T2WI: cystic cavity with thick content surrounded by a marked low signal intensity rim in the
anterior myometrium (arrow). (D) Sagittal T1WI
with fat suppression: high signal intensity in the
central portion of the nodule (arrow).

3.2. Myometrial hemorrhagic lesions
3.2.1. Adenomyosis
Adenomyosis is a common gynecological disease. Although considered by our group a completely distinct pathology, it bears great
clinical and histological similarities to endometriosis. Histologically it is
characterized by benign invasion of ectopic endometrium into the
myometrium associated with adjacent smooth muscle hyperplasia.
Adenomyosis can be classiﬁed as diﬀuse, focal or cystic (Fig. 5). The
diﬀuse and focal forms present with thickening and irregularities of the
junctional zone and small cysts. The cystic form is characterized by
well-circumscribed, cystic myometrial lesions with hemorrhage in different stages of organization surrounded by adenomyotic tissue. Cystic
adenomyosis may appear in submucosal, subserosal or intramyometrial
locations [11]. Common symptoms include dysmenorrhea, menorrhagia and abnormal uterine bleeding. The main features on T2WI
images are diﬀuse or focal thickening of the junctional zone with low
signal intensity areas, which histologically correspond to smooth
muscle hyperplasia, small cysts, and ﬁnger-like indentations at the
endometrial-myometrial junction, corresponding to islands of ectopic
endometrial tissue. On T1WI signal intensity may become high when
hemorrhage occurs within these ectopic endometrial glands [12–14].
Myometrial cysts (high-signal intensity on T2WI), in particular, bears a
high positive predictive value (91%) to the presence of adenomyosis
[14]. The junctional zone (JZ) is well deﬁned and measured orthogonal
to the cavity in sagittal plane (Fig. 6). A cutoﬀ of ≥12 mm for the JZ
thickness has been previously described as a key marker of adenomyosis [15], but a high number of false-positive and false-negative
diagnoses has been described [14]. The irregular appearance of the
junctional zone and the presence of myometrial cysts are the most
important ﬁndings and are independent predictors of adenomyosis
[14]. Special care must be taken to avoid imaging these patients during
the menstrual phase (day 1 and 2), which may demonstrate marked
physiologic thickening of the junctional zone. Myometrium contractions in this phase may also simulate adenomyosis.

Fig. 6. Abnormal junctional zone in adenomyosis. 48-year-old woman with
dysmenorrhea and abnormal uterine bleeding. Sagittal T2WI demonstrates
asymmetric thickening of JZ (with mensuration) and multiple myometrial cysts.

3.2.2. Leiomyomas
Leiomyomas are the most common uterine neoplasm and are composed of smooth muscle with varying amounts of ﬁbrous connective
20
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and enhancement heterogeneity (OR = 8) [21].

tissue. They are present in up to 20–30% of women in reproductive age
[16]. Clinical presentation is variable, depending on the size, location,
and number of leiomyomas. Women with leiomyomas may be asymptomatic or may present with abnormal uterine bleeding, pressure on
adjacent organs, pain, and infertility. Diﬀerential diagnosis at MR
imaging includes focal adenomyosis, cystic adenomyosis, solid adnexal
masses like ovarian ﬁbrous tumor, focal myometrial contraction, and
leiomyosarcoma. Typical appearance on MRI is that of a lesion of low
signal intensity on T2WI relative to the myometrium (due to its ﬁbrous
content and densely packed smooth muscle cells) and isointense on
T1WI, with variable patterns of enhancement on post‑gadolinium
images and no restricted diﬀusion on DWI. Red or carneous degeneration, which translates as massive hemorrhagic infarction of a leiomyoma, almost invariably show hemorrhage and necrosis due to obstruction of drainage veins at the periphery of the lesion. Causal factors
for hemorrhagic necrosis of leiomyomas are: pregnancy, hormonal
treatment and uterine embolization. Leiomyomas with red degeneration may exhibit an unusual signal intensity pattern at MRI: peripheral
or diﬀuse high signal intensity on T1WI (due to the T1-shortening effects of methemoglobin) and variable signal intensity with or without
low signal intensity rim on T2WI [17] (Fig. 7). On T1WI post‑gadolinium images, the complete absence of enhancement contributes to this
diagnosis [1].

3.3. Intracavitary hemorrhagic lesions
3.3.1. Hydatidiform mole
Hydatidiform mole, the noninvasive form of gestational trophoblastic disease, can be subcategorized as complete or partial mole.
Complete mole is the more common type, typically diploid, does not
contain a fetus and tends to cause higher levels of the human chorionic
gonadotropin (hCG), which is one of the main clinical features of this
process. Incomplete mole is less common, usually triploid, and may
contain a non-viable fetus. Frequency has been described as 60 to 120/
100,000 pregnancies and risk factors are age > 35 years or < 20 years,
previous molar pregnancy, spontaneous abortions or infertility and
smoking.
Presentation is somewhat diﬀerent for a complete mole versus a
partial mole. Most partial moles are diagnosed as spontaneous abortions that are later discovered after a pathology report is obtained from
the fetal tissue. Complete moles present with bleeding in the ﬁrst trimester, which is normally due to the molar tissue separating from the
decidua and hyperemesis which is due to elevated hCG hormone levels.
At MRI a complete hydatidiform mole appears as an isointense intracavitary mass on T1WI and hyperintense on T2WI, has a lattice-like
appearance due to the cystic changes, and may contain areas of hemorrhage (Fig. 9).

3.2.3. Uterine sarcomas
Uterine sarcomas are rare tumors of mesenchymal origin that
comprise some histological variants like leiomyosarcoma, endometrial
stromal sarcoma, undiﬀerentiated endometrial sarcoma, and adenosarcoma. Uterine sarcomas are exceedingly rare as compared with
uterine ﬁbroids; in a population-based study encompassing 4232 hysterectomies for benign indications, uterine ﬁbroids accounted for
27.3% of all hysterectomies while the incidence of unexpected sarcoma
was only 0.35% [18]. Leiomyosarcoma (Fig. 8) is the most common
histological variant of uterine sarcomas and is considered an aggressive
tumor associated with poor prognosis. The clinical presentation is that
of a rapidly growing pelvic mass, which may be accompanied by vaginal bleeding and abdominal or pelvic pain. Tumor morcellation
during surgery can increase abdominopelvic dissemination of the tumor
and adversely aﬀect disease-free survival [19]. There is a great need to
diﬀerentiate ordinary leiomyomas from uterine sarcomas and many
studies have been published in order to diﬀerentiate these two types of
tumors. A few characteristics have been identiﬁed as predictors of
malignancy [20–22], such as poorly deﬁned margins, presence of hemorrhage within the lesion with high signal intensity on T1WI
(OR = 21.35), intermediate signal intensity on T2WI (OR = +∞),
T2WI signal heterogeneity (OR = 10.2), restricted diﬀusion on DWI
(high b1000 signal) (OR = +∞), low ADC values (< 1.0) (OR = 25.1)

3.3.2. Genital tract outﬂow obstruction
Obstructive uterovaginal anomalies may have an incidence as high
as 7% in females [23]. Women with genital outﬂow obstruction may
present with amenorrhea, dysmenorrhea, pelvic pain, recurrent vaginal
discharge, or infertility. The evaluation of a patient with a suspected
obstructive reproductive anomaly should include a detailed medical
history, physical examination, and imaging. Genital examination is
crucial to diﬀerentiate a patient with an imperforate hymen (Fig. 10)
from a patient with labial adhesions, transverse vaginal septum, or
distal vaginal atresia. Pelvic ultrasonography is the initial imaging
method recommended. If the diagnosis is not certain then MRI can
contribute to the ﬁnal diagnosis. MRI can noninvasively delineate the
uterine zonal anatomy, outer fundal contour, and the cervical, vaginal,
ovarian, and pelvic anatomy, in addition to potential renal anomalies.
Multiplanar MRI is able to diagnose and categorize Mullerian duct
anomalies and document the exact site of vaginal obstruction and
consequent dilatation of the proximal reproductive canal ﬁlled with
menstrual blood products [24].

Fig. 7. Leiomyoma with red degeneration. 32-year-old woman with 1 month of pelvic pain after changing birth control pills (combined hormonal to progestin-only).
(A) Sagittal T2WI: posterior mural nodule with heterogeneous signal intensity. Note the marked low signal intensity rim (arrows). (B) Axial T1WI with fat suppression: high signal intensity represents blood caused by thrombosed peripheral vein (arrows). (C) Sagittal T1WI with fat suppression post‑gadolinium: no nodule
enhancement, indicating necrosis.
21
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Fig. 8. Uterine leiomyosarcoma. 65-year-old woman with abnormal uterine bleeding for 4 months and no hormone replacement therapy. (A) Axial T2WI: enlarged
uterus with multiple intermediate signal intensity nodules (arrows) and a few low signal intensity nodules (arrowhead). (B) Axial T1WI with fat saturation: high
signal intensity representing blood components within the tumor (arrows). (C) Note the restriction in DWI (b-value = 800) and low apparent diﬀusion coeﬃcient
(0.67 × 10−3 mm2/s) (arrows).

aﬀects woman's fertility. Common clinical symptoms include sudden
and severe pelvic pain, nausea and vomiting. Pain is due to twisting of
the vascular pedicle and uterine tube on their own axes, leading to,
initially, a decrease of lymphatic and venous ﬂow (reversible stage),
and subsequently compromising the arterial ﬂow, with hemorrhagic
necrosis and partial improvement of the painful symptoms (irreversible
stage). Predisposing factors for ovarian torsion include any ovarian or
even paraovarian lesion, gestation, hyperstimulation in assisted reproduction treatment, and previous torsion event. Ultrasonography
(US) is the ﬁrst-line imaging technique in the investigation of lower

3.4. Adnexal lesions
3.4.1. Adnexal torsion
Adnexal torsion (Fig. 11) is a rare cause of acute abdominal pain
that leads to ischemia of the ovary and most often also involves also the
uterine tube, representing an estimated prevalence of 6% of the gynecological urgencies [25]. The diagnosis is relatively rare, aﬀecting
about 6 per 100,000 women per year. While it most commonly occurs
in those of reproductive age, it can occur at any age [26]. Early diagnosis is crucial because ovarian necrosis may lead to adnexal loss which

Fig. 9. Hydatidiform mole in a 41-year-old woman with unknown last menstrual period and intense uterine bleeding. (A) Sagittal T2WI: enlarged uterine cavity ﬁlled
with multiple cysts (asterisk). (B) Sagittal T1WI: high signal intensity (blood) in the periphery of the uterine and cervical cavity (arrows). (C) Sagittal T1WI
post‑gadolinium with fat suppression: no enhancement in the cystic areas (asterisk).
22
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3.4.2. Ectopic pregnancy
Ectopic pregnancy (Fig. 12) is deﬁned as the abnormal implantation
of a gestational sac outside the uterine cavity (fundus and uterine
body). Ectopic implantation occurs in order of frequency: tubal (93%),
ovarian (3.2%), cornual (2.4%) and abdominal (1.3%), and may also
occur in the uterine cervix and in cesarean scars [30]. Risk factors for
ectopic pregnancy are previous ectopic pregnancy, previous tubal surgery, pelvic inﬂammatory disease, endometriosis, use of Clomiphene,
assisted reproductive treatment, and smoking [31]. Acute onset of
pelvic pain, vaginal bleeding and a tender adnexal mass are the most
common symptoms and the diagnostic must be considered in a woman
in reproductive age with or without delayed menses. MRI features of
tubal ectopic pregnancy include hematosalpinx, a hemorrhagic or heterogeneous mass, bloody ascites, tubal dilatation with wall enhancement and identiﬁcation of the extrauterine gestational sac (the most
speciﬁc ﬁnding of ectopic pregnancy). In some cases, the endometrium
may contain a thin-walled decidual cyst or a pseudogestational sac
[32].

3.4.3. Functional hemorrhagic cyst
Hemorrhage into a functional ovulatory cyst is a frequent and wellknown complication. It can be asymptomatic or symptomatic, with
acute onset of pelvic pain that must resemble others adnexal pathologies, such as ectopic pregnancy and ovarian torsion. Knowledge about
the phase of the menstrual cycle, hormonal status and use of contraceptive methods are important in reaching the diagnosis. MRI pattern of
functional hemorrhagic cyst is variable and depends on several factors,
such as technical parameters, quantity of blood admixed with serous
ﬂuid, and age of the hemorrhage. Typically, hemorrhagic cysts present
with high signal intensity on T1WI and variable signal intensity on
T2WI, but it can present with low signal intensity on T1WI and high
signal intensity on T2WI, resembling a simple cyst. Of note, a heterogeneous content is almost always seen. When present, high signal intensity on T1WI is marked in the periphery and this aspect is a clue to
the diﬀerentiation from endometriomas. On the other hand, endometriomas may present the shading sign, as previously stated (high
sensitivity, but low speciﬁcity) and the T2 dark spot sign, characterized
by the presence of discrete, markedly T2WI hypointense oval or
punctate foci within the cyst, which may be adjacent to the wall but not
within the wall itself (low sensitivity, but high speciﬁcity) [33]. The
follow-up examination, showing the disappearance of the lesion, is
usually suﬃcient to conﬁrm the diagnosis.

Fig. 10. 12-year-old girl, premenarche, presenting with lower abdominal pain
and no fever. Sagittal T1WI with fat suppression: diﬀuse distention of uterine,
cervical and vaginal cavities, which are ﬁlled with a high signal intensity
(blood) content (asterisk) caused by imperforated hymen.

abdominal or pelvic pain in the premenopausal woman. When an adnexal mass is discovered in this context, US is helpful in most cases for
the diagnosis of functional abnormalities. For the diagnosis of adnexal
torsion, US sensitivities range from 46% to 74% [27]. Clinical diagnosis
may be diﬃcult [28]. MRI is accurate for the diagnosis of adnexal
torsion. Main ﬁndings are the whirlpool sign (corresponding to the
twisted pedicle), tubal thickening, vascular pedicle enlargement and
blood products within an ovarian mass [29].

Fig. 11. 36-year-old woman with 2 weeks of acute right lower quadrant pain. No fever. (A) Axial T2WI: enlarged right ovary, with unusual morphology (arrows) and
rare peripheral follicles (arrowhead). (B) Axial T1WI with fat saturation pre‑gadolinium: high signal intensity in the peripheral portion of the right ovary (arrowheads); no signiﬁcant contrast enhancement was seen on post contrast images (not shown). The ﬁndings are in keeping with ovarian torsion.
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Fig. 12. Ectopic pregnancy in a 35-year-old woman (unknown last menstrual period) presenting with acute right lower quadrant pain and no fever. (A) Axial T2WI:
heterogeneous nodule (arrowheads) containing a cystic area adjacent to the right ovary (asterisk). (B) Axial T1WI with fat suppression: heterogeneous content with
predominant high signal intensity rim representing blood (arrow). Free peritoneal ﬂuid and functional cyst in the left ovary.

3.5. Other lesions

4. Conclusion

3.5.1. Bladder ﬂap hematoma
Bladder ﬂap hematoma (Fig. 13) is deﬁned as a blood collection of
blood between the bladder and the body of the uterus in the vesicouterine space originating as a rare complication of a lower-uterine
transverse incision during the cesarean section [34]. The bladder ﬂap is
made by superﬁcially incising and dissecting the peritoneal lining to
separate the urinary bladder from the lower uterine segment. Bleeding
at the uterine suture can result in formation of a blood collection that
can be either symptomatic or asymptomatic. Symptoms are pain, low
fever and a palpable mass depending on the volume of the collection.
Bladder ﬂap hematoma appears characteristically with high signal intensity on both T1WI and T2WI images due to its methemoglobin
content. Sometimes it is also possible to detect some low signal intensity
spots or a ring on T2WI due to the presence of hemosiderin, a later
hemoglobin catabolic product [35].

Blood is a frequent ﬁnding in the female pelvis. MRI is highly sensitive to detect hemorrhage of diﬀerent ages and can be used to complement sonography in doubtful cases in the assessment of female
pelvis. Taking into account both the imaging features and the clinical
history it is possible to suggest a particular diagnosis.
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Fig. 13. 31-year-old asymptomatic woman undergoing routine sonography for IUD insertion, 2 months after cesarean delivery. (A) Sagittal T2WI: nodular lesion in
the vesicouterine pouch with heterogeneous signal intensity. Note the peripheral low signal intensity rim (arrow). (B) Sagittal T1WI with fat suppression: high signal
intensity is seen within the lesion. Note the suture artifacts in the subcutaneous fat (arrowheads) and in the uterine wall from recent C-section (arrows). The ﬁnal
diagnosis was bladder ﬂap hematoma after a laparoscopic exploration.
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