
Although the full impact of ultrasound in the emergency
department (ED) has not yet been felt, the revolution has been
ignited. The use of ultrasound as an integral part of an emergency
physician’s practice has been embraced by the specialty. The
American Academy of Emer-
gency Medicine, American Col-
lege of Emergency Physicians,
and the Society for Academic
Emergency Medicine have
issued position statements and
established committees support-
ing the use of ultrasound in the
ED.1,2 The Council of Residency
Directors firmly recognizes
ultrasound as part of the core
content of emergency medicine.3

Presently, every emergency
medicine residency program in
the United States provides some
training in emergency ultra-
sound. Outside emergency med-
icine’s friendly confines,
unequivocal support for the use
of this imaging modality comes from the American Medical Asso-
ciation. In January 2000, the AMA passed Resolution 802, which
clearly states that diagnostic ultrasound belongs to no single spe-
cialty. It stipulates that emergency physicians qualify for ultra-
sound privileges if they possess appropriate training in image

acquisition and interpretation.4 Emergency physicians worldwide
diligently are developing the sonographic skills necessary to expe-
dite definitive diagnoses of life-threatening conditions, decrease
patient length of stay, and improve patient care. While there have

been foreseeable turf battles
waged between radiologists and
emergency physicians, these
barriers are eroding as emer-
gency physicians safely and
methodically integrate ultra-
sound into their practice. Fast,
accurate, and safe, no other
diagnostic imaging modality is
better positioned to serve the
needs of a physician trained to
recognize and treat life-threat-
ening emergencies. 

In this article and the suc-
ceeding two parts in this series,
three distinctive applications of
ultrasound in the ED will be
discussed. In an effort to pro-
vide comprehensive education

to a wide variety of emergency physicians who either may be
considering ultrasound in their practice or sharpening their cur-
rent skills, we will attempt to be as complete as possible. The
ability to perform a proficient and diagnostically effective ultra-
sound examination requires a judicious understanding of the
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underlying principles. Although a discussion of ultrasound
physics is beyond the scope of this article, the novice sonograph-
er would benefit from a review of these principles prior to engag-
ing in this ultrasound series. 

—The Editor

Introduction
Perhaps no other application of emergency ultrasound has

changed the paradigm as significantly as pelvic ultrasound in the
evaluation of the symptomatic, first-trimester pregnant patient.
Regularly confronted with the pregnant patient with vaginal
bleeding and/or abdominal pain, the emergency medicine physi-
cian, by default, has become an expert in first-trimester pregnan-
cy complications. While the patient frequently is preoccupied

with the well-being of the fetus, the differential diagnosis begins
with ectopic, ectopic, and ectopic. There are no historical clues
or physical findings that effectively can affirm or refute an
ectopic pregnancy in these patients; therefore, ultrasound has
become the diagnostic imaging modality emergency physicians
rely on to rule out an ectopic pregnancy. Unfortunately, few EDs
have on-site sonographers 24 hours a day. This is especially a
problem in the unstable patient who must leave the ED to obtain
a formal ultrasound examination. The emergency physician can
truncate the traditional rate-limiting step of an ultrasound
obtained in the radiology suite by performing this bedside skill as
an extension of his or her physical examination. The ability to
expedite time-to-diagnosis is reason alone to become proficient
in ultrasound. There are, however, several other benefits to hav-
ing the emergency physician perform emergency ultrasounds.
(See Table 1.) 

Cost Containment. After the emergency physician completes
a history and physical examination, only a few of the compo-
nents of the differential diagnosis may be excluded. Therefore,
other diagnostic tests must be considered at this time. When the
emergency physician performs an endovaginal ultrasound in tan-
dem with the physical examination, a few of these tests might be
inconsequential. 

Urinalysis. The possibility exists that the source of the
patient’s abdominal pain or vaginal bleeding might be a urinary
tract infection. Although the patient may not have any specific
genitourinary symptoms, a urinalysis commonly is obtained. A
definite diagnosis of an incomplete abortion or an abnormal
intrauterine pregnancy, for example, might alleviate this step.

Quantitative Serum BHCG. This serum test commonly is
ordered in a knee-jerk effort to expedite patient length of stay
while awaiting a formal ultrasound in radiology. Although a sin-
gle quantitative level rarely helps in the decision-making
process, a follow-up level in 48 hours in a patient without evi-
dence of a live intrauterine pregnancy can help guide clinical
decisions. However, when the bedside ultrasound reveals a sin-
gle, live intrauterine pregnancy, there is no need for this blood
test.

Better Patient Understanding. When the emergency physi-
cian performs an emergency ultrasound, he can share the real-
time images with the patient on the ultrasound monitor screen.
Although this may not be a common practice in the radiology
suite where patients are scanned by a diagnostic medical sonogra-
pher, pictures are worth a thousand words in some instances. In
the case of a live intrauterine pregnancy (See Figure 1), the moth-
er frequently can see the heart beating within the fetal pole or car-
diac tube. The mother’s visualization of a beating heart on the
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Table 1. Benefits of Emergency Ultrasound

• Cost containment
• Better patient understanding
• Better patient care
• Improved patient satisfaction



monitor relieves a lot of anxiety and promotes mother-baby bond-
ing.6 However, it is important to verbalize and document a state-
ment regarding the health of the baby, such as, “Although it is too
early to tell you anything about the health of the baby, I can tell
you that the fetus is in the correct location and is alive.” Studies
have shown that about 80% of pregnancies in which a heartbeat
can be visualized within the uterus will deliver a live pregnan-
cy.7,8,9 Likewise, the patients can better understand instructions
when they have an understanding of their diagnosis. 

Improved Patient Satisfaction. The overwhelming majority of
patients undergoing emergency ultrasound of the pelvis will experi-
ence improved satisfaction with his or her care.10 Although specific
literature is lacking in emergency medicine, there is support from
other specialties. Common sense dictates that additional time spent
with patients strongly correlates with their satisfaction. A single
area of evaluation in the ED providing point-of-care service also is
perceived as a higher level of care.

Better Patient Care. In well-trained emergency physician
hands, ultrasound will provide better patient care by expediting
time-to-diagnosis and, therefore, allowing definitive treatment to
be started in a more timely manner.11 Although the literature is
sparse, there is evidence that ultrasound at the patient’s bedside
decreases morbidity and mortality.12

Pelvic Ultrasound Imaging Techniques
Evaluation of the pelvic organs is achieved using two sono-

graphic methods of interrogation: the transabdominal and the
endovaginal techniques. In the transabdominal approach, the
probe is positioned over the lower portion of the abdomen and
directed into the pelvis. In the endovaginal approach, the probe is
inserted into the vaginal vault, where it lies in close proximity to

the pelvic organs. These “windows” into the pelvis are illustrated
and discussed below.

Transabdominal. The transabdominal technique has long
been utilized to evaluate the first-trimester pregnant patient. (See
Figure 2.) Prior to the ultrasound examination, a Foley catheter
commonly is inserted, and the bladder filled. The practice of fill-
ing the bladder accomplishes two things. First, the full bladder
displaces bowel out of the anterior cul-de-sac and acts as an
acoustic window to the pelvic organs. Secondly, a full bladder
generally aligns the uterus so that its long axis parallels the
abdominal wall. This allows the transmitted sound waves to
strike the uterus at a near-perpendicular angle, producing better
reflections when the returning echoes are received by the trans-
ducer and plotted on the monitor. This optimizes image quality. 

Disadvantages:
• Uncomfortable. Filling the bladder with a few hundred mil-

liliters of sterile water and then providing intermittent pressure
across the abdominal wall with a transducer is analogous to
drinking several 12-ounce beverages and then tightening your
belt. 

• Image Quality. While filling the bladder provides an
acoustic window, remember that the pelvic organs are several
centimeters from the abdominal wall. When the bladder is filled,
the distance between the transducer probe and the pelvic organs
further increases. If you are attempting to visualize objects at a
further distance, a lower frequency transducer must be used and,
therefore, a lower resolution must be accepted. 

Advantages:
• Overall view of the true pelvis. Lower-frequency probes will

penetrate deeper into the pelvis. Although the image might be a
little fuzzy, a “full” view of the pelvis is provided.
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Figure 2. Transabdominal Pelvis

Surface landmarks of a transverse probe positioning just above
the pubic symphysis.

Figure 1. Live Intrauterine Pregnancy

All images and figures in this issue are courtesy of Michael J.
Lambert, MD.



• Fast. In patients who are further along in the first trimester,
or whose bladders are not completely empty, adequate transab-
dominal views can be obtained without filling the bladder. Less
preparation time is needed to scan these patients, and enlisting
the assistance of a coworker to chaperone is not necessary. 

Endovaginal. The arrival of endovaginal transducers in the
1980s significantly improved the quality of ultrasound imaging in
the female patient. Simplified, the engineering design placed an
ultrasound transducer on the end of a stick, which could be placed
into the vaginal vault. This permitted the transducer scan head to
be in close proximity to the pelvic organs. This has several impor-
tant implications in ultrasound imaging. First, there is a clearer
path by which to transmit and receive echoes. Second, a shorter
distance exists between the transducer and the pelvic organs,
allowing higher transducer frequencies to be employed.13 In con-
trast to the transabdominal approach, the image quality from an
endovaginal approach is enhanced with an empty bladder. 

Disadvantages:
• Invasive. As the endovaginal probe is inserted into the vagi-

nal vault, there is a small risk of introducing transmitted disease
through an improperly sanitized probe. 

• More time-consuming. The taboo of having an unknown
physician insert a probe into the vaginal vault may require
greater explanation of the procedure. The optimal examination
utilizes a gynecological table, which may be a limited resource.

More time is involved in preparing for the endovaginal study and
obtaining a chaperone. 

• Less field of view. The higher-frequency probes used in
endovaginal scanning limit the range of the transmitted echo.
Generally, a full view of the pelvis is not obtainable.

Advantages:
• Superior resolution. A shorter pathway from the transducer

to the pelvic structures permits the use of higher frequencies.
Sound attenuation is limited, and reflected waves from nearby
objects are maximized. These higher-frequency probes with their
inherent enhanced resolution provide the emergency physician
with more clinical confidence when interpreting images.

• Wider field of view. Most endovaginal transducers incorpo-
rate a beam angle, providing a 120-180° field of view. 

Interpreting First-Trimester Pregnancy 
Ultrasounds

Interpretation of first-trimester pelvic ultrasound ranges from
the rather basic to the esoteric. On one hand, there is the live
intrauterine pregnancy (LIUP) that even patients commonly iden-
tify and point out on the monitor. Conversely, a patient with no
definitive intrauterine pregnancy (NDIUP) may require consider-
ably more ultrasound expertise to properly evaluate and diag-
nose. To simplify the interpretation process of the first-trimester
pregnancy, the ultrasound diagnoses have been categorized by
location and specific diagnostic criteria. Prior to jumping into the
categorizations, a brief review of early embryonic development
ensues. This is important because some of these embryonic
development stages can be visualized with ultrasound, and relied
upon for confirmation of pregnancy. 

Development of Embryonic and Fetal Structures
After fertilization within the fallopian tube, the zygote continu-

ously divides into an initial solid ball of cells known as a morula.
Through further cell division, the morula develops into an outer
group of cells with an attached inner group of cells. This period of
embryonic development is called a blastocyst. Approximately
seven days following fertilization, the blastocyst burrows beneath
the endometrial lining of the uterus (decidua vera). The outer cell
layer of the blastocyst (chorionic membranes) nourishes and pro-
tects the inner cell layer (embryonic disc), which becomes the
fetus. It is this area between the chorion and the embryonic disc
(chorionic cavity) that contains the fluid seen sonographically as
the “gestational sac.” (See Figure 3.) The portion of the decidua
vera that eventually surrounds the blastocyst now is termed the
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Figure 3. Embryology Schematic

Amnion Decidua vera

Decidua 
Capsuaris

Chorion

Uterine cavity

Cervix

This figure shows a sagittal view of the uterus at approximate-
ly 9 weeks.

Table 2. Location and Categorization 
of First-Trimester Pregnancies

Intrauterine pregnancy (IUP)
Live intrauterine pregnancy (LIUP)
Abnormal intrauterine pregnancy (AbNIUP)
No definitive intrauterine pregnancy (NDIUP)
Extrauterine pregnancy, “ectopic” (EUG)



decidua capsularis. The decidual linings over the gestational sac
(decidual capsularis) and uterus (decidua vera) are separated by a
rim of fluid within the uterine cavity. These separate decidual lin-
ings can be visualized sonographically, which commonly is
referred to as the “double decidual sac sign.”14

Identification and Localization of the Pregnancy
Localization of first-trimester pregnancies can be categorized

into three groups: intrauterine, extrauterine, or indeterminate.
Although there are a myriad of diagnoses, they all can be classi-
fied sonographically into one of five diagnostic possibilities.
(See Table 2.) The significance of this unambiguous classifica-
tion scheme is that it corresponds with the emergency physi-
cian’s management of these first-trimester symptomatic patients.

Intrauterine Pregnancy. To define the pregnancy as
intrauterine, it is imperative to have a clear understanding of
embryonic development as outlined above. Keeping this in
mind, several pearls of wisdom are addressed regarding the
location and viability of patients with first-trimester vaginal
bleeding. First, it is important to ensure that definitive signs of a
pregnancy are observed, documented, and recorded. (See Table
3.) Secondly, these signs must be visualized clearly within the
endometrial lining of the uterus. Whether scanning from a trans-
abdominal or endovaginal approach, landmarks documenting a
pregnancy within the uterus must be visualized on every sono-
gram. The novice sonographer occasionally will use the zoom
feature and record or print an image of a pregnancy without any
definite landmarks confirming the pregnancy as intrauterine.
(See Figures 4 and 5.) The problem is that ectopic pregnancies
can be indistinguishable from this particular example of a
coned-down view. (See Figures 7 and 8.) The safest way to
ensure that structures indeed lie within the uterus is to identify
the bladder as a separate structure anterior to the uterus. Prefer-
ably, this is documented in real time or on a single window if
stills are used for documentation. The next step in establishing
the intrauterine pregnancy is identifying the gestational sac
within the endometrial echo of the uterine fundus. Modern
endovaginal transducers running at high frequencies are capable
of identifying gestational sacs as small as 2 mm in diameter.
However, at this stage, the gestational sac is nearly impossible to
decipher from other conditions that cause intrauterine fluid col-
lections. These include bleeding, endometritis, endometrial
cysts, cervical stenosis, and, of course, the anxiety-provoking
pseudogestational sac of ectopic pregnancy. It is only the latter
condition that is associated with a positive beta-HCG level. To
be considered a normal pregnancy, this sac also should have the

“double decidual sac sign” and a yolk sac or fetal pole. Once
these structures are present, one can be certain that at least one
pregnancy is intrauterine. By identifying pregnancies as
intrauterine, the physician effectively has ruled out an ectopic
with reasonable certainty. 

Live Intrauterine Pregnancy. Once the pregnancy is deter-
mined to be intrauterine, the next designation one must make is
viability. This involves the real-time documentation of cardiac
activity normally present at six weeks gestational age. Depend-
ing on the age of the fetus, this can be accomplished using either
the transabdominal or endovaginal technique. We default to an
endovaginal technique in any patient fewer than 10 weeks by
dates or not obviously gravid. Simply having a gestational sac
with a yolk sac or fetal pole does not suffice. For our purposes,
an IUP is not live until cardiac activity is documented. The flick-
ering of cardiac activity is an unmistakable sign of life identified
by the novice sonographer and the patient. 

Abnormal Intrauterine Pregnancy. The criteria to define a
pregnancy as abnormal are the same as an intrauterine pregnancy,
except that the gestational sac is disproportionate to its contents.
For example, by the time a gestational sac measures 13 mm in
diameter, a yolk sac clearly should be visualized. Likewise, by 18
mm, all intrauterine gestational sacs containing live embryos
should have cardiac activity. Therefore, using conservative crite-
ria, it is safe to conclude that any sac greater than 13 mm without
a yolk sac, or greater than 18 mm without evidence of cardiac
activity, is termed abnormal. (See Figure 6.) It has been proven in
the obstetrical ultrasound literature that gestation sacs reaching
this size have virtually no viability and ultimately should result in
miscarriage.14 Although it is safe to conclude that any pregnancy
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Table 3. Definitive Signs of Pregnancy

• Gestation sac > 5 mm
• Thick, hyperechoic rim surrounding gestational sac
• And at least one of the following:

– Double decidual sac sign
– Yolk sac
– Fetal pole

Figure 4. Endovaginal Ultrasound of Uterus
in Coronal Plane

This ultrasound reveals approximately 1 cm gestational sac
within the endometrial lining of the uterus with evidence of a
yolk sac, establishing criteria for an early intrauterine 
pregnancy.



fulfilling this criteria is abnormal, the management will vary
depending upon the individual patient’s clinical and emotional
circumstances. In cases where the viability is equivocal, there is
no rush to make a specific diagnosis (IUP vs abnormal IUP) as
long as the pregnancy is clearly intrauterine. These cases should
be re-evaluated in two days by obstetrical colleagues, at which
time a repeat ultrasound and Beta-Quantative human chorionic
gonadotropin (B-HCG) level may be considered.

Extrauterine Pregnancy. Of the three locations that a preg-
nancy can exist, the ectopic frequently is difficult to diagnose. As
opposed to the intrauterine pregnancies where ultrasound con-
firms a diagnosis, the extrauterine pregnancy rarely is substanti-
ated by ultrasound. The incidence of ectopic pregnancy is one in
every 64. The criteria for diagnosis of an extrauterine gestation is
a gestational sac outside the endometrial echo of the uterus with
evidence of a yolk sac or fetal pole. (See Figures 7-9.) In our ED,
approximately 4% of symptomatic first-trimester pregnancies
meet these criteria. The remaining ectopics will be confirmed
either in the operating room (OR) or on an outpatient basis.

The “ruptured” ectopic frequently is suspected on clinical
grounds. Supportive sonographic findings of an intraperitoneal
fluid collection and/or an adnexal mass further strengthens this
suspicion.15 Recent literature suggests that a transabdominal
approach revealing a large intraperitoneal fluid collection will
decrease the time-to-diagnosis and treatment.16 This information
is tremendously helpful when discussing the case with OB/GYN
consultants and leads to shorter door-to-OR times.

No Definitive Intrauterine Pregnancy (NDIUP). The diag-
nosis of NDIUP is established when a technically adept emer-

gency ultrasound examination fails to diagnose an intrauterine or
extrauterine gestation. (See Figure 10.) When this “location” of
the first trimester is encountered, three possible diagnoses exist.
First, it is possible that an early intrauterine pregnancy is present
but no definitive signs are visualized within the uterus by ultra-
sound. Secondly, the products of conception have been aborted
and cannot be discerned by ultrasound or physical examination.
Lastly, a concealed ectopic pregnancy is unidentified by emer-
gency ultrasound.

Absence of proof is not proof of absence. Bear in mind that
patients diagnosed with NDIUP are high risk for an ectopic. In
our institution, 40% of these patients eventually were diagnosed
with an ectopic pregnancy. Similar data is supported by the liter-
ature in other academic emergency centers.11 Suspicion further is
heightened by sonographic findings of intraperitoneal fluid or an
adnexal mass. The take-home message is that all patients diag-
nosed with NDIUP should be managed closely by obstetrical
colleagues, regardless of their beta-HCG level. An interdepart-
mental policy addressing this issue clearly would be advanta-
geous to each specialty and the patient.

Discussion
The acquisition of ultrasound skills necessary to adequately

evaluate the obstetrical patient requires considerable expertise.
By directing the majority of our obstetrical ultrasound education
to the symptomatic first-trimester pregnancy, we parallel our
efforts to better identify patients with life-threatening emergen-
cies. Ectopic pregnancy is responsible for more maternal deaths
worldwide than any other obstetrical emergency.17 An imaging
skill that rapidly can identify these high-risk patients should be
readily available to every emergency physician at a moment’s
notice.
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Figure 5. Early Intrauterine Pregnancy

Pictured is an endovaginal ultrasound of uterus in sagittal
plane with retroverted uterus. It reveals approximately 1 cm
gestational sac within the endometrial lining of the uterus with
evidence of a yolk sac, establishing criteria for an early
intrauterine pregnancy.

Figure 6. Endovaginal Ultrasound of Uterus
in Coronal Plane

This ultrasound reveals approximately 3 cm by 8 cm gesta-
tional sac within the endometrial lining of the uterus with no
evidence of a yolk sac or a fetal pole, establishing criteria for
an abnormal intrauterine pregnancy.



Unfortunately, ultrasound is not a skill that can be mastered
during a weekend course. In fact, it might take years for the aver-
age physician to become proficient in evaluating all aspects of
the symptomatic first-trimester pregnancy. For some, this
enlightenment might discourage the pursuit of integrating ultra-
sound into one’s practice, but be patient. There are various levels
of sonographic skills at which even the dedicated beginner is
capable of making important disposition decisions. For example,
obtaining the basic skills necessary to safely and consistently
identify a live intrauterine pregnancy is an excellent foundation.
A graduated ultrasound educational process then might be under-
taken to establish other areas of proficiency. Each successive
level of competency then could correlate with an increased
capacity of decision-making. In this conservative approach, new
skills would be added in a graduated fashion instead of an all-or-
none phenomenon. A lesson from obstetrical colleagues should
be learned and applied to all areas in which emergency ultra-
sound is useful: Shoot for mastery and you will provide better
care to your patients.

Despite good intentions of safely implementing an ultrasound
program into a hospital or group practice, pitfalls are inevitable.
After years of providing ultrasound education, a pattern of learn-
ing is so consistent that it’s worth sharing to help others forgo the
same mistakes. The pattern goes something like this:

• Puzzled stage: “Those things they keep pointing out on the
screen all look the same, with slightly varied shades of gray”;

• Eureka: “Now I understand what they have been talking
about”;

• Embolden: “Now I’ve got it!”; and, finally,
• Safe Again: “There are limitations, and I don’t like ventur-

ing out on that limb.” The Embolden, or affectionately termed

“sophomoric,” phase of the emergency ultrasound learning curve,
is the point at which you feel you have a pretty good handle on
ultrasound.

Strive to systematically approach every patient in the techni-
cal aspect of the ultrasound examination. Define the boundary of
each organ you are evaluating. Document the landmarks perti-
nent to every emergency ultrasound application you undertake.
Always obtain confirmatory studies when you are unsure of the
diagnosis or have inadequate quality of images. Lastly, develop a
quality assurance process to share technical and interpretative
teaching points and interesting cases.
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Figure 7. 12.5-Week Fetus

This endovaginal ultrasound from a sagittal plane reveals 12.5-
week fetus. (See Figure 8.)

Figure 8. Ectopic Pregnancy

The endovaginal ultrasound from a sagittal plane reveals an
empty uterus adjacent to an ectopic pregnancy, as seen in 
Figure 7.
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Figure 9. Ectopic Pregnancy

This endovaginal ultrasound in sagittal plane reveals extrauter-
ine gestation.

Figure 10. No Definitive Intrauterine 
Pregnancy

Endovaginal ultrasound from a sagittal plane reveals a 4 by
5 mm, oval-shaped, fluid-filled structure within the endometri-
al echo of the uterus.

NEW! Earn more CME—
Up to 30 hours, plus benefit from our new

Trauma Reports supplement.

Nothing challenges your training and skill like caring for a sick
child. Retaining those skills requires special preparation, and
that’s why you need a subscription to Pediatric Emergency
Reports. Each 8-12 page issue provides evidence-based clinical

information and offers an in-depth look at a single topic.

WWiitthh  aa  ppaaiidd  ssuubbssccrriippttiioonn  ttoo  PPeeddiiaattrriicc  EEmmeerrggeennccyy  MMeeddiicciinnee  RReeppoorrttss,,
yyoouu’’llll  bbeenneeffiitt  ffrroomm  aallll  tthhiiss::

Each issue is rigorously peer reviewed;

FREE—up to 30 AMA or ACEP Category 1 CME or other specialty 
society credit hours;

New bimonthly Trauma Reports supplement—earn 
an additional 12 CME credit hours.

FREE—sturdy binder.

Pediatrics: Updates In Emergency Medicine, Vol. 7, (a $159 
value). Earn up to 16 CME credit hours with this book, FREE! 

DDeelliivveerryy  eevveerryy  3300  ddaayyss  ((1122  iissssuueess//yyeeaarr)),,  ffoorr  oonnllyy  $$333399

OORRDDEERR  NNOOWW..    
Please call 1-800-688-2421 or 1-404-262-5476 (code 71210)

Visit our Web site at www.ahcpub.com

EDITOR IN CHIEF
Ann Dietrich, MD, FAAP, FACEP

Associate Clinical Professor, Ohio State

University; Attending, Columbus 

Children’s Hospital; Associate Pediatric

Medical Director, MedFlight
EDITOR EMERITUS

Larry B. Mellick, MD, MS, FAAP,

FACEPProfessor and Chair
Department of Emergency Medicine

Director of Pediatric Emergency Medicine

Medical College of Georgia

Augusta, GeorgiaEDITORIAL GROUP HEAD

Valerie LonerEDITORIAL BOARD
Michael Altieri, MD

Chief, Pediatric Emergency Medicine

Fairfax HospitalPediatric Residency Director

University of Virginia/
Fairfax Hospital for Children

Falls Church, Virginia

Frederick M. Burkle, Jr., MD, MPH,

FAAP, FACEPProfessor of Pediatrics, Surgery 

and Public Health
Chair, Division of Emergency Medicine,

Department of Surgery
John A. Burns School of Medicine

University of Hawaii
Honolulu, HawaiiRobert A. Felter, MD

Chairman, Department of Pediatric 

and Adolescent Medicine

Western Reserve Care System

Youngstown, OhioGeorge L. Foltin, MD, FAAP, FACEP

Director, Pediatric Emergency 

MedicineBellevue Hospital Center/New York 

University Medical Center

New York, New York

Michael Gerardi, MD, FAAP, FACEP

Clinical Assistant Professor of Medicine,

New Jersey Medical School

Vice-Chairman, Department of Emergency

Medicine, Morristown Memorial Hospital,

Director, Pediatric Emergency Medicine,

Children’s Medical Center and the

Atlantic Health System
Morristown, New Jersey

Steven M. Green, MD, FACEP

Director, Emergency Medicine Residency

ProgramProfessor of Emergency Medicine

Loma Linda University School of Medicine

Loma Linda, CaliforniaJane F. Knapp, MD
Director, Division of Emergency Medicine

Associate Professor of Pediatrics

Children’s Mercy Hospital

University of Missouri-Kansas City School

of MedicineKansas City, Missouri

Steven Krug, MD
Associate Professor of Pediatrics

Northwestern University School of Medicine

Director, Pediatric Emergency Medicine

Children’s Memorial Hospital

Chicago, IllinoisEmily Pollack, MD
Director, Pediatric Emergency Medicine

Maricopa Medical Center
Phoenix, ArizonaAssociate Professor of Surgery (Emergency

Medicine)University of Arizona College of Medicine

Tucson, ArizonaSteven G. Rothrock, MD, FACEP, FAAP

Department of Emergency Medicine

Orlando Regional Medical Center &

Arnold Palmer’s Hospital for Women and

ChildrenOrlando, FloridaClinical Assistant Professor, Division 

of Emergency Medicine
University of Florida College of Medicine

Gainesville, Florida

Alfred Sacchetti, MD, FACEP

Director of Research, Department of 

Emergency Medicine
Our Lady of Lourdes Hospital

Camden, New JerseyJohn P. Santamaria, MD, FAAP, FACEP

Co-Medical Director, After Hours Pediatrics,

Inc.
Medical Director, Wound and Hyperbaric

Center, St. Joseph’s Hospital

Clinical Associate Professor of Pediatrics

University of South Florida School of Medicine

Tampa, FloridaRobert Schafermeyer, MD

Associate Chairman, Department of 

Emergency Medicine
Carolinas Medical Center

Charlotte, North Carolina
Jonathan I. Singer, MD

Professor of Emergency Medicine, Pediatrics

Wright State University School of Medicine

Vice Chair and Program Director, 

Department of Emergency Medicine

Dayton, Ohio

Milton Tenenbein, MD, FRCPC, FAAP,

FAACTProfessor of Pediatrics and Pharmacology

University of Manitoba
Winnipeg, ManitobaJoseph A. Weinberg, MD

Director of Emergency Services

Le Bonheur Children’s Medical Center

Memphis, TennesseeSPECIAL CLINICAL PROJECTS AND

MEDICAL EDUCATION

RESOURCESGideon Bosker, MD, FACEP

Director, Continuing Education Programs

Department of Emergency Medicine

Good Samaritan Hospital

Associate Clinical Professor 

Department of Emergency Medicine

Oregon Health Sciences Center

Portland, Oregon© 2000 American Health Consultants 

All rights reserved 

Emergencies in children with chronic renal failure (CRF),

although uncommon, represent a special clinical entity that

requires rapid recognition and appropriate management by the

emergency physician.
The challenge with these children is to identify both

reversible causes of chronic

renal failure which— if left

untreated—will further compro-

mise their renal function, and

potentially life-threatening con-

ditions that require immediate

interventions.Current practices and recom-

mendations regarding manage-

ment have changed significantly

during the past few years. For

example, intravenous or inhaled

albuterol has been shown to be

an effective, rapid, and safe

treatment for moderate hyper-

kalemia in children.Appropriate management of these emergencies requires a

knowledge of the basic pathophysiology and treatment regimens

currently being used for children with CRF, since many of these

emergencies may be treatment-related.

Emergency department (ED) physicians must be familiar

with advances in dialysis techniques and indications as well as

complications that may be associated with the use of this tech-

nology. In addition, the increasing use and success of renal

transplantation has created a subgroup of pediatric patients

with special needs that must be identified and met in the ED.

Each child with chronic renal failure presenting to the ED

should be carefully evaluated and final disposition made in con-

junction with the nephrologist.
— The Editor

IntroductionChronic renal failure (CRF)

is defined as an irreversible and

progressive reduction in the

glomerulofiltration rate (GFR)

to below 25% of normal level

(decline of 30 mL/min/1.73 m²)

for at least three months. 1
Crea-

tinine clearance (CCr) is a good

indicator of GFR and is helpful

in monitoring renal function of

children in various age groups.

(See Table 1.)The estimated incidence of

CRF ranges from one to three children per million in a popula-

tion younger than 16 years of age. Complications of CRF vary

with the degree of renal insufficiency and the nature of primary

renal disease. In children younger than 5 years, congenital renal

diseases, such as renal hypoplasia, renal dysplasia, and obstruc-

tive uropathy, are the most common cause of CRF. 2
In older

children, hereditary diseases, metabolic diseases and acquired

etiologies occur more frequently. Hereditary diseases include

juvenile nephritis, cystic kidney, and Alport syndrome. The

most frequent metabolic causes are cystinosis and oxalosis, and
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Death from submersion incidents is th
e second leading cause

of accidental death in children, with one-third of all survivors

sustaining significant neurological damage.1
-3 The exact per-

centage of the vast number of minor submersion incidents that

result in a lethal outcome is controversial. A 1977 study in

South Carolina reported that at least 15% of school children

had at least one submersion incident during the prior year.
4

With a reported drowning rate of 7.4 per 100,000 in that state,

the authors calculated that at

least one-half million incidents

per year occurred that presented

a serious risk of drowning in

South Carolina alone. This arti-

cle presents a review of the types

of submersion injuries, manage-

ment strategies, and ways to

prevent these occurrences.

— The Editor

Introduction

Every year, drowning claims between 6000 and 8000 people

in the United States.
5 Most of these victims are young, under the

age of 24.6 (See Table 1.) Drowning is the second largest cause

of injury-related death in people of this age group, and it is t
he

third leading cause of death for 1- to 15-year-olds. At all ages,

boys will drown three times more often than girls. M
ost drown-

ings occur within 10 feet of safety, and two-thirds of the victims

cannot swim.7 Boating accidents and floods are other well-

known scenarios of drowning. 

Adolescents (or parents) using alcohol and drugs not only are

at increased risk of drowning themselves, they also increase the

risk of those around them.8 Whether impaired judgment or loss

of self-protective reflexes is at fault is m
oot. The use of other,

more illicit drugs is th
ought to play a relatively major role in

drownings, but again, the true incidence is not known.

Since all water-related activities increase with warm weather,

the incidence of drownings will naturally increase in warmer

climates and weather. Drowning is a problem in all states,

including the arid desert states.
9

The most common sites of

drownings include home swim-

ming pools, bathtubs, and open

bodies of water. 

About 6% of drownings may

represent child abuse or

neglect.
10-12 In one study, as

many as 67% of bathtub submer-

sion incidents were found to

have a history consistent with

abuse or neglect.
13 Bathtubs are

the usual site of drowning in children younger than 1 year of age.1
4

Definitions

In order to discuss the circumstances of submersion injuries, a

uniform terminology is needed. The following terms are fre-

quently used and have been adapted from Modell and others.
15

Drowning. Drowning is suffocation by submersion in a

fluid, whether or not the fluid is aspirated into the lungs. This is

considered the cause of death if the death occurs within 24

hours of the insult.
16
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Though it occurs infrequently, intussusception must be con-
sidered as a possible cause of abdominal pain in the pediatric
age group. Since most children with intussusception are
younger than 1 year of age and non-verbal, the clinician must
maintain a high index of suspicion for this entity in any infant
who presents with vomiting, irritability, and/or lethargy. It is
the most common cause of intestinal obstruction in children
between 3 months and 6 years of
age.1 Intussusception is defined
as an invagination or telescop-
ing of a segment of intestine into
an adjacent portion of bowel.
The goal of the examining physi-
cian is early and accurate
recognition of this condition,
since a misdiagnosis or delay in
diagnosis may result in the need
for surgical reduction or intesti-
nal resection.2

Intussusception is a true
pediatric emergency that may
pose a diagnostic challenge for
even the most experienced physician. Unfortunately, a thorough
physical exam and plain abdominal radiographs often do not
provide sufficient information to reliably eliminate this disease
entity from the differential diagnosis of pediatric abdominal
pain. The diagnosis and management of intussusception has
evolved over time as surgeons and radiologists attempt to
improve the accuracy of diagnosis and the ease and effective-
ness of reduction.3 All physicians caring for infants and chil-

dren should maintain a high level of suspicion for intussuscep-
tion as a cause for pediatric abdominal pain.

— The Editor

Epidemiology
Intussusception has been recognized for hundreds of years,

but was not accurately described until 1793, when John Hunter
described an ileocolic intussus-
ception in a 9-month-old infant
at autopsy.4 While most studies
examining the prevalence of
intussusception are more than
30 years old, the rate constantly
varies between 1.5 and 4.3
cases per 1000 live births.5

Most recently, approximately
2.4 cases per 1000 live births
was reported in the United
States.5 There also may be
annual or seasonal fluctuations
secondary to environmental
influences, but this finding has

not been consistently supported in the literature.6

The condition can occur at any age, but it is estimated that
more than 50% of cases present in children younger than 1 year
of age, and most commonly between those 5 and 9 months of
age.2,5,7 Fewer than 10% of cases occur in children older than 5
years of age. Intussusception has been reported neonatally and
prenatally as a cause of intestinal atresia.8 There is a 2:1 male
predominance ratio.9 The literature has not supported any famil-

Intussusception in Childhood
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Physician CME Questions

1. When performing an endovaginal ultrasound examination of the

pelvis:

A. the patient should have a distended urinary bladder.

B. the patient should have an empty urinary bladder.

C. the clinician should insert a Foley catheter to fill the bladder 

retrograde.

D. the bladder does not matter.

2. Endovaginal ultrasound should provide:

A. improved image range.

B. improved image quality.

C. improvement only related to image size.

D. increased echo reflection.

E. Both A and C are correct.

3. Which of the following rules out an ectopic pregnancy?

A. Gestational sac 

B. Evidence of adenexal mass

C. No definitive IUP with quantitative BHCG = 700

D. Doppler of fetal heart tones 

E. None of the above

4. What do endovaginal ultrasound transducers typically provide, due to
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their design?

A. They provide a wider field of view.

B. They provide a narrower field of view.

C. The field of view remains the same.

D. The field of view is not selectable by the operator.

5. Advantages of the transabdominal approach include:

A. an overall view of the true pelvis.

B. improved comfort for the patient.

C. improved image quality.

D. superior resolution.

6. Definitive signs of pregnancy include:

A. a gestation sac greater than 5 mm.

B. thick, hyperechoic rim surrounding the gestation sac.

C. a yolk sac.

D. a fetal pole.

E. A and B, plus C or D.

7. A live intrauterine pregnancy may be determined if there:

A. is a gestational sac  greater than 5 mm and a yolk sac.

B. is a gestational sac  fewer than 5 mm and a positive HCG.

C. is a gestational sac  greater than 5 mm with a yolk sac or fetal

pole. 

D. All of the above

E. None of the above

8. Compromising patient safety by emergency ultrasound is evidenced

by:

A. failure to obtain confirmatory studies in equivocal cases.

B. using unsterile gel in condom.

C. not clearly identifying landmarks.

D. printing the patient a thermal copy of the pregnancy.

E. Both A and C are correct.

9. Which of the following is a benefit of using ultrasound in the ED?

A. Cost containment

B. Better patient understanding

C. Better patient care

D. Improved patient satisfaction

E. All of the above

10. Patients with NDIUP are at high risk for an ectopic.

A. True

B. False
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I
n this month’s issue, we consider the effect that a patient’s failure to return

as directed for follow-up care may have on that patient’s subsequent mal-

practice lawsuit against the original treating physician. Most physicians

probably correctly recognize that responsibility for a patient’s medical out-

come is not an entirely one-way street. That is, the responsibility for the result

is not exclusively the physician’s. Rather, the patient shares the responsibility

for his or her care. This patient responsibility includes, for example, responsi-

bility to provide an honest and complete history, to cooperate during examina-

tion, to be compliant with the physician’s treatment plan, and to follow the

physician’s instructions, including when to return for follow-up.

Many physicians have also probably heard the term “contributory negli-

gence” and might understand that it refers to a defense that the physician may

assert in answer to a claim of malpractice. In essence, contributory negligence

is an assertion that the bad outcome was not the defendant physician’s fault;

rather, it was actually caused by the negligence of the patient. For example:

“If she had taken the medication as directed, everything would have been

fine”; or “If he had returned for a recheck in two days as I instructed him, we

would have detected the complication at an early stage, and we would have

been able to treat it such that everything would have been fine.”

Most states no longer follow the unduly harsh doctrine of contributory negli-

gence that serves to deny a plaintiff any recovery if the patient has been at all

negligent, however minor that negligence might have been. The doctrine of con-

tributory negligence has now largely been replaced by the comparative negli-

gence rule, whereby damages are prorated among all parties whose negligence

collectively resulted in the injury. For example, if a defendant was 10% responsi-

ble for plaintiff’s injury, that defendant will be held responsible for 10% of the

total damages. 

Another legal doctrine, avoidable consequences, is theoretically quite different
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