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Challenging Ultrasound Diagnoses
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Abstract: Bedside ultrasound is a useful tool to the clinician evaluating a possible emergency medical condition. The use
of ultrasound by clinicians, from emergency physicians to surgeons to family practice physicians, is increasing. With in-
creased use, unusual or unexpected findings will occur. The clinician-sonographer should be aware of the potential limita-
tions as well as the possible incidental findings inorder to effectively integrate ultrasound into clinical practice. This case
series demonstrates three interesting discoveries during the clinical use of ultrasound.
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INTRODUCTION

The use of bedside ultrasound by clinicians has increased
dramatically in the past decade, as it is a useful tool when
evaluating a possible emergency medical condition at the
patient’s bedside. Clinicians using ultrasound are widely
variable, from emergency physicians to surgeons to family
practice physicians to rheumatologists. With increased use,
unusual or unexpected findings will occur. The clinician-
sonographer not only needs to have an understanding of the
technical aspects of obtaining ultrasound images and clinical
integration of the ultrasound findings into patient care, but
should also be aware of the potential limitations as well as
the possible incidental findings. The following case reports
demonstrate the utility as well as possible unexpected find-
ings provided by bedside-clinician-performed ultrasound.

CASE PRESENTATION

A 46-year-old male presented to the emergency depart-
ment with a complaint of right upper quadrant abdominal
pain. Additional symptoms included lightheadedness and
dizziness, which were exacerbated by standing. Past medical
history was significant for hepatitis C. Because of progres-
sive elevations in hepatic transaminases, the patient under-
went a percutaneous liver biopsy two days prior to presenta-
tion in the emergency department.

At the time of initial evaluation, the patient was noted to
be normotensive, but with an elevated heart rate of 130. He
was afebrile and in no overt distress. Abdominal examina-
tion revealed moderate right upper quadrant tenderness but
no peritoneal signs. Intravenous access was achieved, iso-
tonic crystalloid administered, and laboratory studies or-
dered. Rapid bedside hemoglobin analysis revealed a hemo-
globin level of 9.5 g/dL, a drop of 5 g/dL from previously
documented levels.

Since a percutaneous liver biopsy was performed two
days prior to presentation, concern arose for an iatrogenic
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complication. Specifically, it was felt that the patient may be
suffering from post biopsy hepatic hemorrhage. An ultra-
sound credentialed emergency physician performed a bed-
side ultrasound examination using an Phillips HDI 4000 ma-
chine with a curvilinear 5 to 2 MHz transducer. The exami-
nation was similar to that used in the Focused Assessment
with Sonography for Trauma (FAST) exam. Significant
amounts of free fluid were noted in both the hepatorenal and
splenorenal recesses (Fig. 1). In addition, the liver was noted
to have an unusual sonographic appearance consistent with a
large hematoma; much of the right lobe was hypoechoic and
heterogeneous in nature with varying levels of internal ech-
oes (Fig. 2).
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Fig. (1). Free fluid is seen near and inferior pole if the kidney (F:
fluid).

Resuscitation was continued and a decision was made to
obtain an abdominal computed tomography (CT) scan with
intravenous contrast. Though the diagnosis was not in ques-
tion, the CT scan provided additional information regarding
the current state of hemorrhage. CT evaluation showed a
massive, predominately subcapsular, liver hematoma with no
active extravasation of contrast (Fig. 3). A surgical consulta-
tion was obtained and the patient was admitted to the inten-
sive care unit for a period of close observation. The hemo-
globin was noted to trend downward, reaching a nadir of 7.5
g/dL, and, as a result, blood transfusion was required. The
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patient’s condition stabilized and no operative intervention
was necessary.
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Fig. (2). Heterogenous changes are noted in the liver corresponding
to hematoma (arrows).

Fig. (3). Large area of subcapsular hematoma is seen (arrows), with
no extravasation of contrast noted.

DISCUSSION

The first known percutaneous liver biopsy was performed
122 years ago by Paul Ehrlich in Germany [1]. Morbidity
and mortality were significant in the early experience and the
technique did not gain widespread popularity until 1953. It
was at that time that Menghini revolutionized the process by
introducing a needle that shortened the intrahepatic phase of
the procedure [2]. As the safety profile improved, the num-
ber of procedures increased and percutaneous biopsy has
become the central component in the investigation of hepatic
disease. Histological analysis provides important information
in a number of disease states including hepatitis of uncertain
etiology, neoplasia, post transplant rejection, and chronic
hepatitis C [3].

The statistics on bleeding complications and mortality
associated with the procedure have varied in the literature.
Bleeding rates of 0.06 to 1.7% and mortality rates of 0.009 to
0.33% have been reported [3]. In most series, bleeding com-
plications have been identified by hemodynamic instability
or a significant decrease in hemoglobin concentration fol-
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lowing the procedure. Minor bleeding is likely to be a much
more common event.

Ultrasound guidance is often utilized in performing the
procedure. However, ultrasound is not routinely employed in
the post biopsy period. Some retrospective studies assessing
bleeding rates have incorporated information gleaned by post
biopsy ultrasound examinations. In such cases, the presence
of either intraperitoneal blood or intrahepatic hematoma was
considered an indicator for post biopsy hemorrhage [4].

No reports of the utilization of emergency bedside ultra-
sound in the diagnosis of bleeding complications following
percutaneous liver biopsy exist in the literature. Significant
bleeding complications will be suspected clinically based on
tachycardia, orthostasis, shock, etc. The diagnosis may be
confirmed rapidly by bedside ultrasound. Otherwise, diagno-
sis by computed tomography may add considerable time
depending on administration of contrast and transfer time to
the computed tomography suite. Expected ultrasound find-
ings in cases of significant hemorrhage include free intrape-
ritoneal fluid and possibly the identification of an intrahe-
patic or subcapsular hematoma. Identification of a hematoma
provides concrete evidence of a bleeding complication.
However, patients undergoing percutaneous hepatic biopsy
may have ascites and the presence of intraperitoneal fluid
must be interpreted within the clinical context.

CASE PRESENTATION

A 47 year old male with a history of hypertension pre-
sented to the emergency department complaining of excruci-
ating abdominal pain. He was hemodynamically stable, but
in moderate distress secondary to pain. Physical examination
was significant for mild, non-focal abdominal tenderness to
palpation and diminished bilateral lower extremity pulses.
There was no apparent pulsatile abdominal mass, but ab-
dominal aortic aneurysm was nonetheless in the differential
and an emergent bedside ultrasound of the abdominal aorta
was performed.

Aneurysmal disease was quickly ruled out as the aortic
diameter was found to be 1.9 cm to 2.1 cm. A floating inti-
mal membrane was visualized, however, which strongly
suggested the presence of aortic dissection. An emergent
contrast enhanced CT of the chest and abdomen was ob-
tained, which confirmed the diagnosis of a Stanford Type B
aortic dissection and correlated well with the ultrasound im-
ages. (Fig. 4) Sagittal reconstructions of the CT images fur-
ther revealed the extent of the dissection. (Fig. 5) Blood
pressure was controlled via an intravenous infusion of es-
molol and nipride. After an evaluation by cardiothoracic
surgery and cardiology, the patient was admitted to the in-
tensive care unit and managed non-operatively.

DISCUSSION

The incidence of aortic dissection ranges from 5 to 30
cases per million people per year, with the majority of pa-
tients dying before presentation to a hospital [5]. The clinical
presentation of aortic dissection is easily confused with
myocardial infarction, stroke, or other life threatening condi-
tions. Consequently, several studies have shown that the di-
agnosis of aortic dissection is missed in up to 38% of pa-
tients on initial evaluation [6-8]. Any delay in diagnosis can
lead to a higher morbidity and mortality. Thus, it is critical to
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Fig. (4). Transabdominal US and axial CT images at the Level of the superior mesenteric artery demonstrating intimal flap.

maintain a high index of suspicion in establishing the diag-
nosis.

Fig. (5). Sagittal reconstruction of CT images demonstrating inti-
mal flap.

Physical examination for either confirming or ruling out
aortic dissection is unreliable. Radiologic imaging, however,
is highly sensitive and specific. Computed tomography (CT),
magnetic resonance imaging (MRI), angiography, and trans-
esophageal echocardiography (TEE) represent the most
commonly utilized and most sensitive diagnostic studies [5].

Acute aortic dissection is frequently fatal, with the mor-
tality rate approaching 1% per hour during the first 48 hours
[9]. If it remains unrecognized and untreated, aortic dissec-
tion results in 90% mortality within the first 3 months, usu-
ally due to acute aortic insufficiency, major branch vessel
occlusion, or rupture [10]. Expeditious diagnosis is obvi-
ously critically important.

Angiography has historically been the most widely used
diagnostic modality and is often preferred by surgeons prior
to repair. It can differentiate the true and false lumen, iden-
tify entry and re-entry sites, demonstrate the anatomy of the

major arterial branches, and detect aortic regurgitation.
However, angiography is an invasive procedure, utilizes po-
tentially nephrotoxic contrast, and requires time for setup
and performance [11]. CT and MRI are also excellent diag-
nostic options, with sensitivities of 93-100% and 95-100%,
respectively [10, 12]. However, both tests usually require
transporting an unstable or potentially unstable patient away
from the more controlled emergency department environ-
ment. MRI, in particular, may be difficult to obtain after
hours and in an emergent setting.

Clinicians are increasingly using ultrasound to diagnose
and exclude life-threatening pathology in real time. The use
of ultrasound in the diagnosis of abdominal aortic aneurysm
is common and highly sensitive [13-15]. However, the clini-
cian should be familiar with other diagnoses that may be
made or suggested during bedside sonographic evaluations.
Though TAS is less sensitive (<80%) for the diagnosis of
acute aortic dissection than the other more commonly used
modalities such as CT, clues to the diagnosis are often pre-
sent [16-26]. Numerous reports of using TAS in combination
with transthoracic echocardiography to diagnose acute aortic
dissection exist in the literature [24]. In certain cases, such as
the one presented, the diagnosis of dissection can be made or
strongly suggested on the basis of TAS alone.

The clinician sonographer must be aware of the sono-
graphic features of acute dissection including the presence of
echogenic intimal flaps, a dilated aortic root, and a thickened
aortic wall. Discovery of the classically described intimal
flap using TAS is pathognomonic for aortic dissection. The
intimal flap occurs when blood dissects between the walls of
the aorta due to a tear in the innermost layer of the aorta, the
intima. This intimal layer can be seen as a thin echogenic
linear structure within the aorta and often moves freely with
arterial pulsations. This flap can be easily missed or may be
mistaken for a sonographic artifact within the aortic lumen.
If the membrane is thick or the lumen is thrombosed, the
membrane may not move. The aortic lumen may be dilated,
but may not be truly aneurysmal. Further, thrombosis of the
iliac, celiac, and superior mesenteric arteries may be present
and contribute to confusion.
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Determining the extent of the dissection is paramount in
the management of an aortic dissection. Dissections involv-
ing ascending aorta (Stanford Type A) are associated with a
high incidence of mortality due to associated obstruction of
vasculature supplying the head, neck, and heart. In addition,
ascending arch dissections may extend retrograde and rup-
ture into the pericardium, resulting in immediate tamponade.
Dissections limited to the descending aorta (Stanford Type
B) may impede blood flow to the mesenteric arteries, renal
arteries, spinal cord, lower extremities, etc., and are usually
managed non-operatively.

As bedside US becomes more widespread, clinician
sonographers are certain to encounter unexpected pathology
and must become aware of an ever increasing array of im-
portant findings. As illustrated by the case presented, poten-
tially life-threatening processes may be incidentally encoun-
tered during scans performed for more common maladies.

CASE PRESENTATION

A 30 year old female was brought to the emergency de-
partment for evaluation of abdominal pain and vaginal bleed-
ing. Her vital signs were unremarkable except for a slightly
elevated heart rate of 110. Physical examination revealed
mild lower abdominal tenderness to palpation, a small
amount of blood in the vaginal vault, and a closed cervical
0s. Her qualitative urine pregnancy test was positive and her
quantitative B-hcg was 133975 mlU/ml. Bedside transvagi-
nal ultrasound was performed (Figs. 6 and 7).

Hemorrhage

Free Fluid

Fig. (6). Long axis view showing intrauterine mass, adjacent hem-
orrhage, and free fluid.

DISCUSSION

The transvaginal ultrasound images are consistent with a
molar pregnancy. The classic clinical findings associated
with molar pregnancy include uterine enlargement, vaginal
bleeding, hyperemesis, and elevated B-HCG [26]. The uter-
ine enlargement and magnitude of B-hcg elevation are often
more than would be expected given the gestational age. The
diagnosis is suspected based on clinical grounds and imag-
ing, but is confirmed by histologic analysis. The classic
sonographic appearance of a molar pregnancy is an intrauter-
ine heterogeneous mass with internal hypoechoic regions,
previously described as a “snowstorm”.
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Fig. (7). Short axis view showing intrauterine mass and adjacent
hemorrhage.

The patient subsequently underwent suction curretage,
with pathology confirming the diagnosis of molar pregnancy.
Serial B-HCG levels were monitored postoperatively and
were falling appropriately. Malignant gestational trophoblas-
tic disease should be suspected if serum B-hcg levels fail to
normalize after uterine evacuation [27].

CONCLUSIONS

These cases represent unusual findings for the clinician
sonographer. While unusual, the sonographer must have
knowledge of rare clinical entities. Ultrasound is an excellent
modality for detecting free abdominal fluid, but cannot dis-
tinguish blood from peritoneal fluid or where the blood is
emanating from. Ultrasound is also very useful in the diag-
nosis of molar pregnancy. While rare, the appearance on
ultrasound is characteristic. While not the modality of
choice, transabdominal and transthoracic ultrasound may
give an indication to the presence of aortic dissection. A flap
in the aorta is highly specific for a vascular dissection.
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