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Do Emergency Physicians Save Time When
Locating a Live Intrauterine Pregnancy

with Bedside Ultrasonography?
MICHAEL BLAIVAS, MD, PAUL SIERZENSKI, MD, DAVID PLECQUE, MD,

MICHAEL LAMBERT, MD

Abstract. Objective: To determine whether pa-
tients presenting to the emergency department (ED)
with first-trimester pregnancy complications have a
decreased length of stay (LOS) when a live intrauter-
ine pregnancy (IUP) is diagnosed by emergency phy-
sicians (EPs). Methods: This study was performed at
an urban community ED with a residency program
and an annual census of 65,000. A retrospective chart
review from October 1995 to August 1998 identified
1,419 patients who received ultrasound examinations
confirming live IUP in the first trimester with pain
and/or bleeding. Two hundred seventy-seven of these
patients received their ultrasound examinations from
EPs; 1,142 patients received a study from radiology
and were not scanned by EPs. The LOSs for the two
groups were compared and defined as the time from
being placed into a room to discharge from the ED.
Significance was determined using a two-tailed t-test.

Median times with confidence intervals were calcu-
lated. Results: When patients had a live IUP con-
firmed by an EP, the median LOS was 21% (59 min)
less than those who received an ultrasound exami-
nation by radiology (p = 0.0001; 95% CI = 49 min to
1 hr 17 min). When evaluated by time of day, patients
who presented after hours (6 PM to 6 AM) and were
scanned by EPs spent 28% (1 hr 17 min) less time in
the ED (p = 0.0001; 95% CI = 55 min to 1 hr 37 min).
Conclusions: Emergency physicians identifying live
IUP with bedside ultrasonography significantly de-
creased patients’ LOSs in the ED. The decrease in
LOS was most apparent for patients presenting dur-
ing evening and nighttime hours. Key words: ultra-
sonography; emergency medicine; endovaginal ultra-
sonography; emergency ultrasound. ACADEMIC
EMERGENCY MEDICINE 2000; 7:988–993

EMERGENCY physicians (EPs) have em-
braced bedside ultrasonography as a diag-

nostic aid in life-threatening conditions such as
trauma, pericardial tamponade, ectopic pregnancy,
and abdominal aortic aneurysms.1 These appli-
cations are supported by our colleagues in other
specialties such as surgery.2–4 However, the use
of emergency screening ultrasound examinations
(ESUEs) in non-life-threatening conditions by EPs
has been more controversial, even within emer-
gency medicine (EM) itself.

Some EPs believe that ultrasound applications
such as evaluation of the gallbladder, lower-ex-
tremity deep veins, and first-trimester pregnancy
complications are not as time-sensitive and should
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be left to radiology. However, with rising ED cen-
sus and growing demands to decrease throughput
time, it is important to evaluate whether this tech-
nology can be beneficial even in non-life-threaten-
ing situations.

If EPs can safely and accurately use bedside ul-
trasound to decrease throughput in the ED, then
continued expansion of emergency ultrasonogra-
phy beyond immediately life-threatening illnesses
may be justified. Initially, little data existed that
showed emergency ultrasonography decreased
length of stay (LOS), except in isolated case re-
ports.5 Many EPs involved in the field have nu-
merous index cases where critical time was saved
in patients with life-threatening illnesses.6 Some
data have begun to emerge confirming that EPs
save time when they perform bedside ultrasound
examinations.7,8 However, scientific evidence that
ESUEs performed by EPs save time in non-life-
threatening cases is rather thin in the literature.

Endovaginal ultrasonography is a frequent ED
application of ultrasound and creates the possibil-
ity for significant time savings, given that patients
found to have a live intrauterine pregnancy (IUP)
require little other workup and can potentially be
discharged safely without any other radiological
studies. In 1997, Shih studied the accuracy of ED
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pelvic ultrasonography and also tracked LOS in
those patients.8 Shih noted that time savings was
significant only when a live IUP was detected. In
1998, Burgher et al. studied the effects of bedside
transvaginal ultrasonography on patient time in
the ED.9 Patients saved an average of 60 minutes
when they received a pelvic ultrasound from EPs
as compared with those who were scanned by con-
sulting obstetricians (OBs).

In many institutions, including ours, OB con-
sultants are rarely called unless the patient needs
admission. Instead, a pregnant patient with first-
trimester complications receives a pelvic ultra-
sound examination from the department of radi-
ology to determine whether a live IUP is present.
It is important to evaluate whether EPs using
ESUEs save time when compared not only with
OB consultants but also with the more common
provider of the pelvic ultrasound study, radiolo-
gists.

We evaluated whether time could be saved
when EPs visualized a live IUP in pregnant pa-
tients with first-trimester complications. By set-
ting the most conservative standard possible, we
hoped to simulate the most likely criterion an ED
might implement in the infancy of its ultrasound
program.

METHODS

Study Design. This was a retrospective chart re-
view that evaluated LOS for patients who had a
live IUP identified by ESUE of the pelvis in our
ED. Two groups were compared for LOS. The first
group received endovaginal ultrasound examina-
tions from the department of radiology. Patients in
this group were not scanned by EPs. The other
group had their ultrasound examinations per-
formed by EPs. Patients scanned by EPs in our ED
are not scanned by radiology if a live IUP is iden-
tified. All patients with a live IUP diagnosed were
discharged home. The institutional review board
approved the research with waiver of written in-
formed consent.

Study Setting and Population. The study in-
cluded all patients receiving an endovaginal ultra-
sound exam with confirmation of a live IUP be-
tween July 1995 and August 1998. Patients were
identified from an ED ultrasound quality assur-
ance database or a computerized hospital patient
database. This study was performed at a high-acu-
ity urban community hospital ED. The department
has an EM residency program and sees approxi-
mately 65,000 patients per year.

Approximately 300 bedside ultrasound studies
are performed in our ED each month. Fifty of these
are pelvic ultrasound studies, with the majority

being endovaginal evaluations of first-trimester
pregnancy complications. Emergency medicine
residents receive regular didactic and hands-on
training in ultrasound applications. All EM resi-
dents take a two- to four-week ultrasound rotation
in their second year of training. Thirty percent of
ultrasound examinations are done primarily by at-
tending physicians. Forty percent of ultrasound
examinations are performed by residents with
immediate oversight by an attending physician.
Residents perform another 30% without attending
physician supervision; these are generally done by
more senior residents.

Patients were eligible for the study if they pre-
sented with complaints suggestive of a threatened
abortion, specifically abdominal pain or vaginal
bleeding, and had a positive pregnancy test. Only
patients in the first 12 weeks of gestation were en-
rolled. In this study abdominal pain was defined
as pain in the abdomen that was not attributable
to other causes such as cholelithiasis, ureteral
colic, or gunshot wound. All eligible patients had a
documented live IUP on ultrasound examination.
Patients complaining of abdominal pain stemming
from trauma or other explained causes were not
enrolled into the study.

Patients were excluded if the presenting com-
plaint was unrelated to the pregnancy or if the
presence of a live IUP was not clearly documented.
Patients with inadequate documentation were also
excluded from the study. Inadequate documenta-
tion was defined as not clearly stating presenting
complaints, visualization of a live IUP, or illegible
writing. Women who had findings other than a live
IUP were not entered into the study or tracked in
any way.

Study Protocol. A total of 1,419 patients were
identified. There were 277 patients who received
an endovaginal ultrasound exam by an EP. This
group was compared with 1,142 patients receiving
an endovaginal ultrasound evaluation from the de-
partment of radiology, and not scanned by EPs. No
patients who received an ultrasound examination
from an EP were placed into the radiology group.
Five patients received a diagnosis of live IUP from
an EP and were then sent to radiology for confir-
matory ultrasonography; all five of these patients
were entered into the EP-scanned group. Only pa-
tients who had abdominal pain or bleeding, posi-
tive pregnancy test, and a live IUP on ultrasound
exam were included. Those patients who received
an ultrasound examination showing live IUP for
unrelated complaints such as trauma were also ex-
cluded. Not all staff in our ED perform ESUEs.
When the machine was not available or when phy-
sicians who use ultrasound were not present, a for-
mal radiology study was ordered. As a result, not
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all patients in the ED received a study from the
department of radiology, nor were all patients
scanned by EPs.

Measurements. Clinical data were obtained from
a computerized patient database and from an ED
ultrasound quality assurance (QA) database. Time
seen, diagnosis upon leaving the ED, and LOS
were used for analysis. The LOS was calculated
from the time that a patient entered the ED to the
time he or she left at discharge. Data were entered
into a Microsoft Access database (Microsoft Cor-
poration, Redmond, WA). Ultrasound examina-
tions were performed using either a Biosound Gen-
esis 2000D (Biosound Inc., Indianapolis, IN) or an
Aloka 2000 (Aloka, Japan). With both machines,
6.5-MHz endovaginal probes were used.

Criteria for live IUP were visualization of an
intrauterine gestational sac with fetal pole and
cardiac activity. Other signs, such as intrauterine
gestational sac or double decidual sign, were not
adequate to assign a diagnosis of live IUP. Ultra-
sound examinations were performed by ED resi-
dents and attending physicians with a minimum
experience of 150 scans. At least 50 of these ex-
aminations were pelvic ultrasound examinations.
All ultrasound examinations were recorded on
VHS tapes and reviewed by the ultrasound QA
committee. The ultrasound QA committee con-
sisted of the first and last authors (MB, ML). Both
authors are RDMS (registered diagnostic medical
sonographer)-certified and have performed more
than 3,000 ultrasound examinations each. The QA
committee meets on a weekly basis and reviews all
ultrasound examinations from videotape. Ultra-
sound log results with diagnosis are available for
the ultrasound committee’s review after viewing
each study on videotape.

Data Analysis. All patient information was en-
tered into a Microsoft Excel 5.0 spreadsheet. Data
were analyzed using a commercially available sta-
tistical software package (Analyse-it, Analyse-it
Inc., Leeds, Great Britain). Professional consul-
tants reviewed statistical analysis. Statistical sig-
nificance for this retrospective case–control study
was evaluated using a two-tailed Student’s t-test.
Significance criteria were set at 0.05. Confidence
intervals (CIs) were performed on all groups. The
LOS is reported as a median with interquartile
ranges (IQRs).

RESULTS

During the study period, EPs using bedside
ESUEs evaluated a total of 565 patients with first-
trimester bleeding or abdominal pain, of whom 277

had a live IUP detected. Patient complaints were
all of abdominal pain and or vaginal bleeding. No
patients with a live IUP had improper documen-
tation and had to be excluded from analysis. Of the
288 patients who were ineligible for the study, 37
had ultrasound examinations for complaints of ab-
dominal pain that were clearly caused by some-
thing other than their pregnancies. Ten patients
were suffering from ureteral colic, 12 were suffer-
ing from biliary colic, and 15 were blunt trauma
victims. None of these 37 patients carried a dis-
charge diagnosis related to the pregnancy. The re-
maining 251 patients had diagnoses other than
live IUP. These included IUP without evidence of
cardiac activity, abnormal IUP, and ectopic preg-
nancy.

The median LOS for the 277 patients in the
group who had an ultrasound examination per-
formed by an EP was 3 hours 40 minutes (IQR 2
hr 7 min). The 1,142 patients who received their
ultrasound exams from the department of radiol-
ogy, but were not scanned by an EP, had a median
LOS of 4 hours 39 minutes (IQR 2 hr 12 min) (see
Table 1). The 59-minute (21%) difference was sig-
nificant (p = 0.0001; 95% CI = 49 min to 1 hr 17
min).

Our institution has an on-call system for ultra-
sound technologists after approximately 6:00 PM
on weekdays and all day on weekends. Technolo-
gists have one hour to arrive at the hospital after
responding to a page. Patients who presented to
the ED after hours (from 6:00 PM to 6:00 AM) had
a median LOS of 3 hours 20 minutes (IQR 1 hr 39
min) when scanned by an EP, but those who were
scanned by radiologists had a median LOS of 4
hours 37 minutes (IQR 2 hr 15 min). The 28% (1
hr 17 min) difference was significant (p = 0.0001;
95% CI = 55 min to 1 hr 37 min).

Patients with first-trimester complications who
were seen between 6:00 AM and 6:00 PM and re-
ceived an ultrasound examination from an EP had
a median LOS of 3 hours 52 minutes (IQR 2 hr 14
min). Patients seen during the same time period
who received their ultrasound examinations from
the department of radiology and were not scanned
by EPs had a median LOS of 4 hours 40 minutes
(IQR 2 hr 8 min). The 17% (48 min) difference was
significant (p = 0.0001; 95% CI, 35 min to 1 hr 11
min).

DISCUSSION

Emergency physicians have been using bedside ul-
trasonography to diagnose critical illness for more
than a decade.10 Traditionally, EPs have used ul-
trasound to aid in the diagnosis of highly time-sen-
sitive diseases such as trauma, cardiac tamponade,
abdominal aortic aneurysms, ectopic pregnancy,
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TABLE 1. Median Length of Stay (LOS) for Patients Having Live Intrauterine Pregnancy Diagnosed by Emergency
Physicians and the Department of Radiology

Radiology ED
Radiology

LOS
ED

LOS Difference p

Overall 1,142 277 4 hr 39 min 3 hr 40 min 59 min (21%) 0.0001
Nighttime 506 121 4 hr 37 min 3 hr 20 min 1 hr 17 min (28%) 0.0001
Daytime 636 156 4 hr 40 min 3 hr 52 min 48 min (17%) 0.0001

and cardiac arrest.1 A body of EM literature exists
that supports these applications. Trauma litera-
ture has also clearly indicated that bedside ultra-
sonography saves not only money but also time
and, therefore, lives.2

The EM literature has suggested a decreased
throughput time in cases such as pericardial tam-
ponade, ectopic pregnancy, and ruptured aortic an-
eurysm when bedside ultrasonography is used.5

However, most of these data have been limited to
case reports.6 Little has been documented about
less time-critical applications. To our knowledge,
no studies evaluating large numbers of patients
are available. In 1998, Burgher et al. reported the
performance of transvaginal ultrasonography in
the ED.9 They compared the time patients with
first-trimester complications spent in the ED when
scanned by EPs and OB consultants. Patients
scanned by EPs had a more rapid disposition than
those scanned by OB residents, saving just over 60
minutes. All ultrasound examination results were
used in comparing the two groups. The study in-
cluded 46 patients who were evaluated by EPs and
38 patients evaluated by gynecologic consultants.
No comparison was made with the more tradi-
tional providers of endovaginal ultrasound studies,
those in the department of radiology.

In 1997, Shih prospectively evaluated EPs’ sen-
sitivity and specificity in performing endovaginal
ultrasound examinations on first-trimester pa-
tients.8 Forty-five patients scanned by EPs were
found to have a live IUP. These patients had an
LOS that was 132 minutes less than the 30 who
were scanned by gynecologic consultants or radi-
ologists. The difference was significant, with a p <
0.001. No stratification was made to differentiate
LOS between patients scanned by gynecologic con-
sultants and those scanned by radiologists, the lat-
ter being a common practice in many institutions.

The inception of bedside ultrasonography in ac-
ademic as well as nonacademic departments is of-
ten impeded by the lack of proof that ultrasound
not only decreases time to diagnosis in select crit-
ical cases but on a daily basis with less time-sen-
sitive illnesses as well. Administrators and physi-
cians alike are concerned that the investment in
an ultrasound machine may not pay off in im-
proved patient care. Evidence that ESUEs improve
patient care by decreasing throughput time would

make a strong argument that many EDs could ben-
efit from the use of ultrasound.

We focused on live IUP only, rather than all pos-
sible outcomes from pelvic ultrasound examina-
tions, because this is the most common finding on
endovaginal ultrasound examination in our de-
partment. Further, this is the safest diagnosis with
which to discharge a patient without obtaining
studies from the department of radiology that
would delay disposition. In our ED, half of the pa-
tients evaluated for first-trimester complications
are found to have a live IUP.10

Emergency screening ultrasound examination
of the pelvis for the evaluation of first-trimester
complications is one of the most efficient bedside
ultrasound tests for EPs. In exchange for a modest
amount of training, this application will enable the
EP to diagnose a large proportion of patients with
first-trimester complications with live IUP and dis-
charge them much quicker than previously possi-
ble in many EDs. In most institutions, patients
presenting with first-trimester complications are
seen multiple times per day. While there is an oc-
casional instance of a heterotopic pregnancy, the
incidence is exceedingly rare if the patient is not
receiving fertility treatment.11,12

Our urban academic ED sees approximately
65,000 visits per year. Women presenting with
first-trimester bleeding or pain are seen on a daily
basis. A patient presenting with first-trimester
complications has a confirmatory urine pregnancy
test. The patient then receives a pelvic examina-
tion. Many EPs in our department are able to per-
form endovaginal ultrasound examinations. Our
departmental experience has shown that the en-
dovaginal ultrasound examination takes approxi-
mately 3 to 5 minutes when a live IUP is located.
Due to our staffing and patient load, we are unable
to spend more time than this performing the ul-
trasound scan. The examination is performed im-
mediately after the bimanual examination. If a live
IUP is visualized, the patient is then sent home
with administration of rhogam if warranted.

Approximately 57% of all patients with first-tri-
mester abdominal pain or bleeding scanned in our
ED are found to have a live IUP.11 Most EP ultra-
sonographers in our ED are capable of identify-
ing an IUP by visualizing a gestational sac with
evidence of a yolk sac or double decidual sign.
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However, we chose to look at patients in whom
fetal cardiac motion is clearly visualized. This con-
servative approach eliminates the misidentifica-
tion of a pseudogestational sac as a true gesta-
tional sac.

This study is the largest we are aware of that
compares LOSs for EP-scanned and radiology-
scanned first-trimester complication patients. Our
data indicate these patients are discharged an av-
erage of 59 minutes earlier than those scanned by
radiology. Patients seen during the night save ap-
proximately one hour and 17 minutes. We expected
a larger difference during the night as ultrasound
technologists take calls from home and are allowed
60 minutes to come in for a study. In examining
time saved with other applications, the differences
at night for our institution have been more dra-
matic.7

The more than one-hour difference is significant
for these patients. Much of their time is tradition-
ally composed of waiting for the next test to be per-
formed. Few interventions happen in this group,
and the patients often take up space in the ED.
They can, in most cases, be sent home once a live
IUP is located on ultrasound. These patients sim-
ply need instructions for pelvic rest, follow-up, and
rhogam, if applicable.

Some institutions have an in-house technologist
on a 24-hour basis and may not feel a strong need
to have ultrasound capability at night. However,
our data indicate that time may still be saved by
performing this simple and rapid test in the ED
when radiology technologists are available. During
business hours EPs cannot avoid the inherent de-
lays involved with transporting the patient to the
radiology suite, having the technologist perform
the study and then develop the films for the radi-
ologist’s interpretation. Patient comfort is im-
proved since bladders do not need to be filled and
urinary catheters can be avoided.

Approximately 300 ultrasound examinations
are performed in our ED every month. Fourteen
percent (42) of these are pelvic scans. Eighty-eight
percent of these are performed in patients in whom
we are ruling out an ectopic pregnancy. Almost half
of the patients scanned are found to have a live
IUP and are quickly sent home. In a busy ED, this
can amount to significant time savings.

From the institutional perspective, money could
be saved not only by increasing throughput time
in the ED for these patients, but also by eliminat-
ing the cost of transporting the patients out of the
emergency department. Evidence suggests that
the increased cost associated with obtaining ultra-
sound examinations at night may not be reim-
bursed by insurance carriers and, in our institu-
tion, adds an extra $70 to $100 to the cost of
performing each examination.13

LIMITATIONS AND FUTURE QUESTIONS

The limitations of our study include its retrospec-
tive, nonrandomized design. A prospective, ran-
domized design would have been more desirable.
Some may believe that other outcome measures be-
sides LOS should be evaluated. They could include
patient satisfaction or cost. None of these were
readily evaluated in this retrospective study. Fi-
nally, we did not try to re-prove the accuracy de-
bate with our study. Although all examinations
performed by EPs were recorded and reviewed by
the ED ultrasound QA committee, none of these
patients had criterion standard follow-up studies.

We purposefully did not include patients with
evidence of intrauterine gestation other than those
meeting criteria for live IUP. It is possible that in-
cluding these patients would have affected the me-
dian LOS for the EP-scanned group. However, in
most EDs that are just beginning to use pelvic ul-
trasound studies, it is more practical to use very
conservative criteria. This is done in order to min-
imize or eliminate the possibility of mistaking an
ectopic pregnancy for an intrauterine one. Further,
in selecting our patients, we used ultrasound find-
ings to define first-trimester pregnancy. This is
more accurate in our institution than relying on
history alone since we are often given inaccurate
dates. We found no satisfactory way of combining
the methods.

CONCLUSIONS

This study shows that ED LOS is significantly de-
creased in patients whose ESUE of the pelvis re-
veals a live IUP. These data further support that
ultrasound use by EPs in non-life-threatening ill-
nesses is beneficial by decreasing patient through-
put time. This is reassuring to EDs that are con-
sidering introducing ultrasound use but are
concerned that this new modality would benefit
only the most ill and least frequently seen pa-
tients.
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REFLECTIONS

The ‘‘Practice’’ of Medicine

Here’s why we always seem to be ‘‘practicing’’ in medicine.
In looking up a reference for BLEEDING recently, here is what one poor intern found:
Bleeding. See blood loss
Blood loss. See hemorrhage
Hemorrhage. See circulatory collapse
Circulatory collapse. See blood volume deficit
Blood volume deficit. See shock
Shock. See hemorrhagic shock
Hemorrhagic shock. See decompensated shock
Decompensated shock. See exsanguination
Exsanguination. See bleeding
And that brings . . . us . . . back . . . to . . . ‘‘Doe!’’
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