
60-year-old woman with a several month history of vague abdominal pain, 
weight loss, and abnormal liver function tests.

Figure 1a.  Transverse abdominal ultrasound,
right upper quadrant.

Figure 1b.  Transverse abdominal ultrasound,
midline at xiphoid.

Figure 1c.  Transverse abdominal ultrasound,
midline 3 cm below xiphoid.

Pancreatic carcinoma with liver 
metastases

Figure 1e.  Longitudinal ultrasound of the liver reveals 
multiple low density liver metastases (white arrows) as 

well as pneumobilia (yellow arrow).

Figure 1f.  Axial contrasted CT shows a 
heterogeneously enhancing pancreatic head mass 
(yellow arrow).  A metallic stent is noted within the 

distal common bile duct (white arrow).

Figure 1g.  Axial CT demonstrates the pancreatic 
head carcinoma resulting in pancreatic 

ductal dilatation (arrow).

Figure 1h.  Axial CT shows multiple liver metastases 
(white arrows) as well as pneumobilia 

(yellow arrow).

Figure 1d.  Transverse ultrasound of the pancreas 
with color Doppler demonstrates a hypoechoic 
pancreatic head mass (white arrow) as well as 

pancreatic ductal dilatation (yellow arrow).
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The ultrasound reveals a large hypoechoic mass involving the 
head of the pancreas along with a markedly dilated pancre-
atic duct (Fig 1c,d).  The liver is diffusely echogenic suggesting 
hepatic parenchymal disease.  Additionally, multiple hypoechoic 
metastases are noted throughout the liver (Fig 1a,e).  Echogenic 
foci with ring down artifact are seen within the left biliary tree con-
sistent with pneumobilia secondary to prior biliary stent place-
ment due to impending common bile duct obstruction (Fig 1b).  

CT demonstrates a heterogenously enhancing mass in the head 
of the pancreas causing pancreatic ductal dilatation.  The pan-
creatic mass involves the superior mesenteric vein and abuts the 
superior mesenteric artery.  Multiple low density liver metastases 
are also demonstrated.  Air is visualized in the biliary tree sec-
ondary to stent placement in the common bile duct (Fig 1f,g,h).  

The patient underwent needle biopsy of celiac lymph nodes and 
a liver lesion, both of which were positive for adenocarcinoma 
compatible with a pancreatic primary.

Carcinoma of the pancreas is the fourth most common cause 
of death from cancer in the United States.  It is one of the 
most lethal of all malignancies with a 1-year survival rate of 
only 8% and a 5-year survival rate of less than 2% (1,2).  Pan-
creatic ductal adenocarcinoma is the most common primary 
pancreatic neoplasm accounting for between 90% and 95% 
of all pancreatic neoplasms. This cancer occurs primarily in 
the elderly with a peak incidence in the seventh and eighth 
decades, and is rare in those under 40 years of age (3).   

The majority (60 - 65%) of pancreatic carcinomas arise in the 
pancreatic head, 20% in the body, 10% in the tail and 5% to 
10% are diffuse (3).  Tumors that arise in the head of the pan-
creas tend to present earlier because of associated bile duct 
obstruction and jaundice.  Carcinomas of the body and tail are 
typically larger and are more likely to present with metastases.  
Metastatic disease is most common to the liver, followed by 
regional lymph nodes, peritoneal carcinomatosis, and to lung.  
Approximately one-fourth of patients have a palpable, non-
tender gallbladder called Courvoisier’s sign.  Other common 
nonspecific symptoms include weight loss and abdominal pain 
(1).

The most common sonographic finding in pancreatic carci-
noma is a poorly defined, homogeneous or heterogeneous 
hypoechoic mass in the pancreas.  A mass in the uncinate 
process changes the contour from pointed to a rounded 
appearance.  At the time of diagnosis the tumors usually 
measure more than 2 cm.  Secondary findings of carcinoma 
include biliary and pancreatic ductal dilatation, vascular and 
extraglandular invasion, and atrophy of the gland proximal to 
an obstructing mass (4).

While ultrasonography is frequently used as a screening pro-
cedure, it is less consistent in demonstrating the entire pan-
creas and has not been found to be as sensitive in defin-
ing the important findings related to pancreatic malignancies 
including nodal spread or involvement of major vasculature.  
CT is valuable in staging as well as determination of tumor 
resectabiltiy. Tumor involvement of the fat surrounding the 
superior mesenteric artery is considered a sign of unresect-
ability (3,5).  MRI is useful to evaluate extension of tumor into 
peripancreatic tissue in addition to detecting small pancreatic 
cancers in patients who have enlargement of the pancreatic 
head without clear definition of tumor on CT examination (3). 
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A 38 year old  African American 
female with vague abdominal pain 

and a positive pregnancy test.  

Figure 2a.  Longitudinal image of the 
uterus at the cervix

Figure 2b. Longitudinal Image of the uterus 
at the fundus

Figure 2c.  Transverse image of the right side 
of the uterine fundus 

Figure 2d.  Transverse image of the left 
side of the uterine fundus

Figure 2e. Transverse view of the uterine fundus at midline

Figure 2f and 2g.  Intact fetal pole  with cardiac pulsations 
in the right adnexa

Figure 2h and 2i.  T2-weighted sagittal MRI images to the 
right of midline and at midline confirm the ectopic gesta-
tion (yellow arrow) to the right of the uterine fundus and 

multiple degenerating leiomyomata (white arrow)

Right tubal ectopic pregnancy 
with uterine leiomyomata

Figure 2j.  
Hysterosalpingography 
showing post-salpingec-

tomy changes on the right 
and left tubal obstruction.

Longitudinal images of the uterus show multiple subsero-
sal and transmural myomata (Fig.2 a and 2b). A gestational 
sac is seen to the right side of the uterine fundus with  an 
intact embryo (Fig. 2c).  The fundus of the uterus is mark-
edly distorted by several leiomyomata (Fig 2d).  However, 
the endometrial canal is seen  distinct  from the leiomyomata 
(arrow).  A more centered image of the uterine fundus shows 
the relationship between the intact endometrium  (arrow) and 
the ectopic gestation (Fig. 2e). A 12 week live fetus is seen 
within the intact gestational sac (Fig 2f and 2g). Because of 
the patient’s past history of infertility and  relatively asymptom-
atic state,  the referring obstetrician requested a confirmatory 
examination.  MRI of the pelvis was performed.  This con-
firmed the diagnosis of a right ectopic pregnancy (Fig 2h and 
2i). At surgery, the right fallopian tube contained a fetus weigh-
ing 27 grams.  Several years after the surgery, the patient 
underwent infertility work-up including a hysterosalpingogram. 
This showed  post salpingectomy changes on the right and 
obstruction of the left fallopian tube by the uterine leiomyo-
mata. (Fig j)

The key in making the diagnosis is the recognition of an empty 
endometrial cavity.  With severe distortion from the uterine 
leiomyomata, this may be a difficult task.  However, once the 
endometrial echo is recognized,  it becomes easy to deter-
mine the adnexal location of the gestational sac. 
   
The incidence of ectopic pregnancy in the United States con-
tinues to rise; reaching 19.7 per 1,000 as compared to 4.5 per 
1,000 just three decades previous. (1) While death from ecto-
pic pregnancies is declining, it is still the most common cause 
of first trimester maternal death  in 90% of cases. Numer-
ous  risk factors have been reported for ectopics and include: 
prior pelvic inflammatory disease, prior tubal sterilization with 
reversal, treatment for infertility, prior ectopics,  diethylstilbes-
terol exposure, IUD use, and lifestyle (1). The current litera-

ture reports the presence of leiomyomata impairs fertility in an 
estimated 10 % of cases. Intracavitary leiomyoma have been 
shown to have deleterious effect on embryo implantation. Per-
haps this impact on fertility causes these women to seek fertil-
ity assistance, thus raising their risk of ectopic pregnancy (2).    

Leiomyomata are common in reproductive age women(3)  
and is the leading cause of hysterectomy in America (4). The 
effect of these tumors on reproductivity is more  difficult to 
define given their prevalence and is the subject of much scru-
tiny.   Many hypotheses attempt to explain or identify a causal 
relationship between leimoyomata and decreased fertility. 
Some believe the presence of leiomyomata have a deleterious 
effect on sperm transport, implantation, uterine perfusion and 
contractility (3). Additional hypotheses raise the possibility of 
mechanical distortion of the endometrial cavity by submucosal 
fibroids as cause for poor implantation. Some believe that the 
presence of  leiomyomata creates inflammatory and vascular 
changes with abnormal  release of growth factors deleteri-
ous in implantation and pregnancy(3). Infertile patients may 
choose to undergo myomectomy in hopes of improving their 
chances of conceiving (3). 

It is recognized that leiomyomata are associated with maternal 
abdominal discomfort, intrauterine growth restriction, intrauter-
ine fetal demise, preterm labor, abruptio placentae, and dysto-
cia at birth (5).  Contrary to popular opinion, fibroids neither 
shrink nor grow during pregnancy (4) despite their hormonal 
sensitivity. Recent hypotheses suggest that  parity may be 
protective against fibroids with an inverse relationship between 
risk of fibroids and increasing parity. Researchers hypothesize 
that the effects of postpartum uterine involution (apoptosis, 
proliferation and ultimately, remodeling), can result in the loss 
of leiomyomata (4). 
  
When clinical concerns warrant a confirmatory test,  MRI 
remains the best examination of choice because it shows a 
clear delineation of the endometrial echo relative to the uterine 
leiomyomata and the adnexa.. Red or hemorrhagic degenera-
tion of leiomyomata are also well demonstrated by T2 and T1 
weighted MRI images (6). This  massive hemorrhagic infarc-
tion of the myoma is usually accompanied by severe pain.  
Although the long term effect of MRI on fetuses is unknown, 
this is an alternative when ultrasound fails to elucidate a cause 
for the patient’s clinical condition.  In this case, the right tubal 
gestation is documented to be intact and located clearly to the 
right of the uterine fundus.  
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A 33 year old  African American  female, G4P1A2,  presented to 
the Emergency Department with acute onset of lower abdomi-
nal pain and spotting. Initial testing in the  Emergency Depart-

ment  revealed a positive urine pregnancy test.  The patient was 
referred to Radiology for an ultrasound evaluation.

Hyperreactio luteinalis

Transabdominal scanning  identified a single intrauterine preg-
nancy measuring approximately 10 weeks. No cardiac activ-
ity was detected (Fig. 3a and b).  The right ovary measured 
17.8cm by 13 cm (Fig 3c) and  the left  12.4 cm by 8.0 cm (Fig 
3d). Both ovaries contained multiple large cysts. The patient 
proceeded to spontaneously abort but persisted to have vagi-
nal spotting.  A repeat ultrasound examination was done eight 
weeks from the initial study.  The ovarian cysts have resolved 
(Fig 1e and f).  The endometrial cavity however was filled with 
hypervascular tissue which appeared to penetrate the myo-
metrium (Fig 3 g and 3 h).  Suspicion for molar tissue was 
raised and dilation and curettage was performed.  Pathology 
revealed tissue consistent with retained products of concep-
tion.  

Hyperreactio luteinalis is a  rare complication of pregnancy 
clinically similar to iatrogenically induced ovarian hyperstimu-
lation syndrome (1). Overproduction of ovarian stromal andro-
gens by theca lutein cells results from increased sensitivity to  
human choriogonadotrophin levels (1). This results in moder-
ate  to severe  cystic ovarian changes occurring in response to 
elevated circulating gonadotrophins associated with pregnancy 
(2).   Patients may present with ascites, pleural effusions, vir-
ilization, and markedly enlarged, painful ovaries (1). Within 
weeks after delivery or termination of pregnancy, the cysts 
resolve and the ovaries return to their normal pre-pregnant 
state.

Controversy remains as to the management of adnexal 
masses in pregnancy (3).  One approach is based on criteria  
suggesting malignancy versus benignity. Criteria incorporated 
in one series included size (greater than 4.0 cm),  number of 
septations (greater than three), and character of internal con-
tents (solid versus anechoic) (4). In this particular series,  the 
lesions measuring less than 4 cm. turned out to be benign. 

Figure 3c.  Transverse 
view to the right of the 

uterus

Figure 3d.  
Transverse view 
to the left of the 

uterusFigure 3a and 3b.  Transverse views of the uterus

Figure 3e.  Endovaginal image of 
the right ovary

Figure 3f.   Endovaginal image of the left ovary

Figure 3g.  Sagittal endovaginal image of 
the uterus

Figure 3h.  Sagittal Color Doppler 
image of the uterus

However, lesions containing multiple or thick septations were 
less likely to be benign as were lesions containing echo-
genic debris. These criteria are also employed in non-gravid 
patients. Some have advocated removal  of any mass >6 cm 
that persists into the second trimester unless the mass is felt 
to represent a leiomyoma (5).  In a  series of 7,996 second 
and third trimester patients, 4.1% demonstrated ultrasono-
graphically detectable adnexal masses (4).  Most masses are 
corpus luteum cysts most of which resolve spontaneously by 
16 weeks gestation (3). In the case of hyperreactio luteinalis 
cysts, most resolve within weeks of parturition or termination/ 
loss of the pregnancy (2) as in the case of this patient.  

Given improvements in modern technology and ultrasonogra-
phy, more  adnexal masses may be discovered in pregnancy 
than ever before. In patients presenting with symptoms of 
ovarian hyperstimulation syndrome without a history of phar-
macologic fertility treatments, a diagnosis of hyperreactio 
luteinalis should be entertained to avoid unnecessary surgical 
intervention (1).
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A 17 year old female presented at 22 weeks gestation with a vaginal mass which the patient noted was increasing 
in size.  The  ultrasound demonstrated a normal single intrauterine pregnancy.  Multiple transabdominal and endo-

vaginal  images of the mass were obtained.

Uterus Didelphys with single intra-
uterine pregnancy in 

the left uterine cavity and 
hematometrocolpos on the right.

Transabdominal images show the presenting fetal rump (white 
arrow) just superior to the mass which appears to fill the upper 
vagina (Fig. 4a and 4b) . The mass had floating debris that 
showed dependent layering and change in position during the 
examination (Fig. 4c, 4d and 4e). The mass was non-tender 
and showed no vascularity.  There is a rim of  myometrium 
surrounding the mass which is best seen on the endovaginal 
images. The fetus measured 22 weeks gestation and showed 
no abnormality.  Because of the location of the mass, a Cesar-
ean section was planned.  MRI was requested to further 
characterize the mass and determine the course of manage-
ment.  MRI images show a normal intrauterine pregnancy in 
the left uterine cavity of a uterus didelphys.  The mass seen 
on ultrasound corresponded to the  obstructed upper vagina 
connected to the right uterine cavity.  On the coronal images, 
there were two fluid collections identified, a smaller more 
superior uterine cavity ( yellow arrow)  and a larger obstructed 
upper vagina seen inferiorly (white arrow).  At Cesarean sec-
tion, the obstructing vaginal septum was removed.  Both 
mother and baby did well.

Mullerian duct anomalies (MDAs) are reported to occur in 5-
6% of women. These MDAs include unicornuate and bicornu-
ate uteri, septate uterus, uterine hypoplasia, uterine agenesis, 
and uterus didelphys (1). Uterus didelphys has  a reported 
incidence of 1.2%,  representing nearly 20% of all MDA (1).  

There does not appear to be impairment in fertility in patients 
with uterus didelphys (2). Even though the ability to conceive 
does not appear diminished, the ability to successfully com-
plete the pregnancy to term is associated with many problems 
(3). Didelphic pregnancies are considered high risk (4) due to 
high miscarriage rate, premature rupture of membranes, cervi-
cal incompetence with premature labor, fetal malpresentation, 
increased risk of Cesarean section, and increased ante- and 
postpartum hemorrhage (3).  This patient developed pre-
eclampsia at  30 weeks unresponsive to medical treatment 
and underwent Caesarean section with low transverse inci-
sion. The right uterus measured approximately twelve weeks 
in size and contained organized clot. No surgical intervention 
to this uterus was performed but a septum was removed from 
the vagina.

In addition to  reproductive problems, uterus didelphys is 
associated with renal and urinary tract anomalies given their 
common  embryologic origins. At six weeks gestational age 
the mullerian and metanephric systems arise from a common 
ureteric bud (4).  75% of women with uterus didelphys dem-
onstrate a transverse hemivaginal septum  creating a double 
vagina, often with one side ending in a blind vaginal pouch (1). 
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Figures 4f-j.  Sagittal, coronal and axial T2-weighted gradient echo MRI images show the obstructed right uterine cavity 
(yellow arrow) to the right of the fetus in the left uterine cavity.  Blood within the obstructed upper vagina (white arrow) 

mimicked a mass inferior to the presenting fetal rump. Note the presence only of the left kidney 
on the coronal image (red arrow).

Figure 4a-4c.  
Longitudinal images 

at the level of the 
cervix showing the 

mass and its 
relationship to the 

normal fetus and the 
vaginal canal.

Figure 4d.  
Endovaginal 

sagittal view of the 
mass (yellow arrow) 
and it relationship to 
the presenting fetal 
parts (white arrow)

Figure 4e.  Endovaginal color 
Doppler image of the mass

Interestingly enough,  unilateral renal agenesis occurs more 
often on the same side as the obstructed hemivagina (1).  
Renal agenesis is reported to occur in 84.6% of patients with 
an obstructed MDA as compared to 13.6% of nonobstructed 
systems (1).  Discovery of uterus didelphys should therefore 
prompt an evaluation for associated renal anomalies. As in 
this patient the right kidney was not visualized.  The right  side 
of the vagina also contained the transverse septum. 

Most patients present at, or shortly after, menarche often sec-
ondary to complications associated with the transverse vagi-
nal septum. These patients can develop hematometra and 
hematocolpos with painful menses (5). Copious foul secre-
tions can occur if a partial communication occurs between the 
patent vagina and partially obstructed vagina. Endometriosis is 
also a risk due to reflux of  contents into  the abdominal cavity 
(5). Many patients present with symptoms of acute abdomen 
which can lead to unnecessary surgeries such as appendec-
tomies, salpingectomies, total hysterectomies, and dilation and 
curettage procedures (4). These procedures carry the poten-
tial for significant morbidity and mortality as well as loss of 
reproductive ability.

Diagnostic procedures previously employed in the literature 
include pelvic and rectal examinations, ultrasonography, vagi-
noscopy, and laparoscopy (4).  The advent of MRI with its 
exquisite detail of uterine anatomy can greatly assist diagno-
sis of MDAs  in a non-invasive manner as well as evaluate for 
associated renal anomalies- thus avoiding unnecessary sur-
geries with their inherent risks (2).
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19-year-old woman 
presents to the 

Emergency Room 
with pelvic pain and 

vaginal bleeding. 

The ultrasound demonstrates a single intrauterine pregnancy 
dating nine weeks by crown-rump length (Fig 5d).  Beneath 
the chorion, a crescent-shaped hypoechoic rim is noted which 
represents subchorionic hemorrhage (Fig 5a, b and c).  This 
large subchorionic hemorrhage is seen approximately 270 
degrees around the gestational sac (Fig 5e and f).  Normal 
cardiac activity was identified in the embryo in another plane.  
An anechoic cystic structure is visualized in the posterior 
aspect of the embryonic head corresponding to the open 
rhombencephalon (Fig 5c, d and g - yellow arrow).  This is a 
normal finding.  Another physiologic finding in this gestational 
age is separation of the amnion and chorion (Fig 5c, e and f).  

Subchorionic hemorrhage in an 
otherwise normal intrauterine 

pregnancy

Normal embryologic development in the first trimester may 
mimic pathologic processes that occur in the second and third 
trimester (1).  A few of these normal early gestational devel-
opments include chorioamniotic separation, open rhomben-
cephalon, and physiologic anterior abdominal wall herniation.  
The amnion develops as an embryonic structure within and 
separate from the chorionic sac.  The amnion grows through-
out the first trimester and completely fills the chorionic cavity 
by the 15th or 16th week of gestation at which point the two 
membranes fuse.  The primary separation before this time 
is a normal phenomenon.  Amniocentesis prior to 16 weeks 
gestation is technically more difficult due to separation of the 
amnion and chorionic membranes (2).

Three primary brain vesicles develop during the 6th menstrual 
week:  the prosencephalon, mesencephalon, and rhomben-
cephalon.  A small cystic structure seen in the posterior aspect 

Figure 5a.  Transabdominal 
longitudinal ultrasound.

Figure 5b.  Transabdominal 
transverse ultrasound.

Figure 5c.  Endovaginal sagittal 
ultrasound.

Figure 5d.  Endovaginal sagittal 
ultrasound.

Figure 5e.  Coronal 
endovaginal ultrasound 

demonstrates a large 
subchorionic hemorrhage 

(arrows).

Figure 5f.  Coronal 
endovaginal ultrasound 
shows the subchorionic 

hemorrhage (white 
arrow) as well as normal 
separation of the amnion 

(yellow arrow) and 
chorion.

of the embryonic head represents the rhombencephalon 
which later develops into the fourth ventricle. This structure is 
routinely seen between the 8th and 12th menstrual weeks and 
should not be mistaken for a posterior fossa cyst (4).

Subchorionic hemorrhage is a common finding in the first tri-
mester and may be associated with vaginal bleeding.  This 
results from abruption of the edge of the chorion frondosum-
decidua basalis complex or to marginal sinus rupture. (5)  The 
chorionic membrane is stripped from the endometrium and 
elevated by the hematoma.  Acute hemorrhage may be hyper-
echoic or isoechoic relative to the placenta, and it becomes 
isoechoic in 1 to 2 weeks (1).  In a group of patients present-
ing with vaginal bleeding between 10 and 20 weeks of men-
strual age, identification of a subchorionic hemorrhage was 
associated with a 50% fetal loss rate.  The prognosis appears 
to improve with a smaller volume of hematoma. (6)

Figure 5g.  Sagittal 
endovaginal ultrasound 

demonstrates open 
rhombencephalon (yellow 
arrow) and subchorionic 

hemorrhage 
(white arrow).
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