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Will the Scan Change the Plan? Point of Care Ultrasound 
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Abstract

In rural and remote hospitals, access to urgent ultrasound especially 
out-of-hours can pose a barrier to timely clinical decision mak-
ing. Focused Assessment with Sonography for Trauma (FAST) is 
a common practice in emergency departments to quickly identify 
abnormal free fluid in trauma patients and can allow targeted, early 
intervention. Where intraabdominal free fluid is present in the non-
trauma population, a similar technique to FAST scanning called 
Focused Assessment for Free Fluid (FAFF) can be a simple and 
time-saving tool to facilitate and escalate emergency management. 
A ruptured ectopic pregnancy is a common gynecology emergency 
that may be associated with significant intraabdominal bleeding. 
This bleeding may be seen on FAFF as free fluid in the pelvis or 
upper abdomen allowing early decision making including surgical 
intervention, especially where there may be a delay in attaining for-
mal sonographic assessment. In this case report, we describe the 
management of ectopic pregnancy presenting in a rural emergency 
department where FAFF ultrasound provided the diagnostic confi-
dence to proceed to theater when access to formal sonography was 
delayed.
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Introduction

Ectopic pregnancy is a relatively common, acute gynecologi-
cal presentation to the emergency department. It may compli-
cate 1-2% of all early pregnancies, and is one of the leading 
causes of morbidity and death for women in the first trimester 

[1]. Trans-vaginal ultrasound is widely considered the best di-
agnostic tool for identifying an ectopic pregnancy, particularly 
when patients present without evidence of significant hemody-
namic compromise [2]. In rural and remote settings, access to 
urgent ultrasound may be limited. In contrast, nearly all emer-
gency departments have point of care (portable or bedside) 
ultrasound machines on-site. Additionally, emergency doctors 
are often trained in Focused Assessment with Sonography for 
Trauma (FAST) scans to identify free fluid in the abdomen, 
pelvis and thorax to enable rapid intervention when required 
[3]. There is now increasing evidence that this may also benefit 
non-trauma patients, where free fluid can herald signs of ab-
normal bleeding such as may be present with an ectopic preg-
nancy, and thus minimize delay for definitive surgical care [3, 
4]. This is referred to as Focused Assessment for Free Fluid 
(FAFF) scanning (Figs. 1-3) in the current literature and is es-
sentially synonymous with FAST scanning [3, 5]. In developed 
countries such as Australia, death or serious morbidity conse-
quent to ectopic pregnancy is fortuitously rare. Notwithstand-
ing this, delay to definitive management which may include 
laparoscopy, is a significant contributor to escalation of harm 
[2]. The following case report describes the use of bedside 
ultrasound for assessment of free fluid as a clinical decision 
making tool when access to formal scanning was limited. As a 
result, the time taken to action successful surgical management 
was minimized and the patient had a safe and uncomplicated 
recovery.
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Case Report

Investigations

A gravida 1, 30-year-old woman presented to the emergency 
department late in the evening with a 1-day history of vaginal 
spotting and intermittent lower abdominal cramping with pain 
radiating to the right shoulder tip. She was approximately 4 
weeks pregnant by last menstrual period and had been well 
prior to the onset of symptoms. On arrival, she was mildly 
tachycardic with a heart rate (HR) of 107 beats per minute, but 
hemodynamically stable with a blood pressure (BP) of 118/92 
mm Hg with no postural drop. Her respiration rate (RR) was 
20 breaths per minute, with oxygen saturation (SpO2) of 100% 
on room air. She was afebrile. Her admission urine beta-human 
chorionic gonadotropin (beta-hCG) was positive.

She was seen by the emergency physician approximately 
3 h later and her vital signs remained unchanged. On exami-
nation, she had mild suprapubic and right lower abdominal 
tenderness without rebound tenderness, rigidity or distension. 
Her cervix was closed and no active bleeding was noted on 
speculum examination. Her hemoglobin was 128 g/L, white 
cell count was 18.4 × 109/L, and C-reactive protein was 4 
mg/L. Her quantitative beta-hCG was 316 mIU/mL. The clini-

cal impression was that of a threatened miscarriage and the 
patient was kept for observation pending review by the gy-
necology on-call team which occurred shortly after midnight. 
In the interlude, there were no changes of clinical status, and 
importantly, no evidence of deterioration. After review from 
the night obstetrics and gynecology registrar, the situation was 
appropriately acknowledged to be a pregnancy of unknown 
location, and warranted urgent ultrasound to assist diagnosis. 
However, given her vitals remained stable and the pain was 
manageable, it was deemed that she did not meet criteria for 
on-call sonography and arrangements were therefore made to 
schedule examination for the start of the following working 
day.

Diagnosis

The patient remained in the emergency department overnight. 
She remained symptomatic as per initial presentation. Her ob-
servations were stable with HR of 88 beats per minute, BP of 
112/70 mm Hg, RR of 18 breaths per minute, SpO2 of 100%, 
and temperature of 36.7 °C. A repeat hemoglobin at 07:40 was 
106 g/L. A bedside FAFF ultrasound was performed by the 
on-coming gynecology team. Free fluid was identified in the 
right upper quadrant in Morison’s pouch (Fig. 4) as well as 
in the left upper quadrant. Fluid and adnexal debris was also 
noted adjacent to the bladder. There was no evidence of an 
intrauterine pregnancy. In view of the likely diagnosis of rup-
tured ectopic pregnancy, given the free fluid, no intrauterine 
pregnancy, and falling hemoglobin, the decision was made to 
cancel the formal transvaginal ultrasound which was yet to be 
performed, and to transfer the patient immediately to the oper-
ating suite for a diagnostic laparoscopy.

Treatment

Laparoscopy demonstrated significant intraabdominal blood 
clot with estimated volume of 1,200 mL. A right, unruptured 
ampullary ectopic pregnancy was identified with active bleed-
ing noted from the fimbria and ostia (Figs. 4 and 5). An attempt 
to conserve the tube by extracting visible clot and sac from the 
lumen was unsuccessful. A salpingectomy was then performed 
with resolution of bleeding and restoration of anatomy. Both 
ovaries were normal as was the remaining left tube. Prior to Figure 3. Focused assessment of free fluid in the lower abdomen.

Figure 4. Hemoperitoneum.

Figure 2. Focused assessment of fluid in the left upper quadrant.
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closure, the pelvis and abdomen were irrigated and all visible 
clot removed. There was no evidence of other pelvic disease.

Follow-up and outcomes

The patient recovered well post-operatively. Her hemoglobin 
was 86 g/L, and she did not require transfusion. She was dis-
charged the following day on oral iron supplementation. His-
topathology confirmed tubal ectopic pregnancy. She had an 
uneventful recovery and was well when reviewed in the outpa-
tient clinic 6 weeks later.

Discussion

The case demonstrates the importance of prompt clinical di-
agnosis, particularly rural settings where an evolving compli-
cation must be recognized quickly to allow appropriate inter-
vention. We acknowledge however that this does not always 
occur. We note that the patient presented with a known early 
pregnancy, vaginal bleeding and abdominal discomfort associ-
ated most significantly, with shoulder-tip pain. This is almost 
always pathopneumonic of diaphragmatic irritation secondary 
to intraabdominal bleeding and as such, would normally raise 
suspicion of a likely ruptured ectopic pregnancy. That it did 
not, is not a point of blame, but rather an opportunity to learn 
from what is now known, as indeed is the aim of all case re-
views such as this.

We also recognize the impediments of rural hospital prac-
tice. Whilst in this case, the history and clinical findings alone 
may well have been sufficient to dictate management, there are 
many instances where the use of ancillary ultrasound is vital 
for diagnostic certainty or for the rationalization of an appro-
priate clinical strategy. Unfortunately, it is not always possible 
to do so, or to access the skill of trained operators to support 
this service on an “around the clock” basis. Because of this, 
procedures are often bulked together for daylight hours when 
expertise is more readily available. This is an entirely practical 
solution, but requires effective triage principals to minimize 
the risk of inappropriate delay or failed prioritization of actual 
clinical urgency. In answer to this, our case demonstrates the 
effectiveness of point of care ultrasound to reduce the reliance 
upon ancillary procedures and yet with equal efficacy, to target 
diagnostic acumen to critically assist urgent decision making. 

This is because FAFF can be used to quickly and reliably iden-
tify free fluid in the abdomen or pelvis as well as the chest and 
pericardium. In the setting of trauma or suspected pathology 
such as an ectopic pregnancy, this finding may well be enough 
to confirm the suspicion of abnormal bleeding in a patient who 
may or may not be symptomatic. In the former, the diagno-
sis may be critical to expedite urgent resuscitative care; in the 
latter, it can be equally vital to identify the risk of imminent 
compromise prior to the declaration of clinical signs or cata-
strophic deterioration. In our case, the positive FAFF scan was 
sufficient to confirm the suspicion of intraabdominal bleeding 
and to circumvent any further delay encumbering immediate 
operative care.

In our case, the patient’s cardiovascular findings had re-
mained stable up to this time. Advanced Trauma Life Sup-
port (ATLS) cautions that blood loss up to 750 mL or 15% 
of circulating blood volume may be associated with normal 
vital signs [6]. Similarly, loss of up to 1,500 mL or 30% total 
blood volume may yield only slight aberrations of HR, RR, 
and BP findings [6]. This means that diagnosis, or more im-
portantly, rapid diagnosis in the setting of an evolving hemor-
rhagic process may be delayed if waiting for abnormal obser-
vations, leading to the risk of sudden, circulatory collapse. To 
confound matters, the utility of serial hemoglobin estimations 
may be falsely reassuring, for whilst a sudden or measurable 
drop may be indicative of blood loss, there are little reported 
data to demonstrate just how closely this reflects actual hemo-
globin depletion. In contrast, FAFF ultrasound can detect in-
traabdominal hemorrhage as little as 200 - 250 mL, which may 
be long before clinical signs have had time to evolve [7]. It 
may also be used to quantitate higher volumes by determining 
where the fluid has tracked or pooled. Intraabdominal bleed-
ing tends first to accumulate in the pelvis, particularly in the 
pouch of Douglas which is the lower most point of the pelvis 
when standing and lying supine. With more substantial bleed-
ing, the fluid can be visualized in Morison’s pouch which is 
the space between the right kidney and liver (Fig. 6) [8]. This 
usually equates to a hemorrhage of at least 650 mL of blood 
[7]. When it is found additionally in the left upper quadrant 
adjacent to the spleen, the loss may be greater still. FAFF is 

Figure 5. Right tubal ectopic pregnancy.

Figure 6. Free fluid located in Morison’s pouch between the liver and 
kidney [8].
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therefore a valuable diagnostic tool for the identification of 
abnormal free fluid, and for the estimation of blood loss that 
that fluid most likely represents. But there are some caveats to 
this interpretation. The procedure can identify free fluid, and 
when this occurs in areas where fluid is not meant to be or is 
in a volume that is greater than would normally be expected, 
it is very likely to be abnormal. What that fluid is however, 
cannot be ascertained without direct observation. In our case, 
as indeed in cases of trauma, the etiology of injury is such that 
it is most likely to be blood but there may be other instances 
where it could just as easily be an inflammatory collection or 
exudate or the contents encapsulated within the walls of an 
unexpected cyst. In a recent article, we cited the rare finding of 
a large dermoid cyst misdiagnosed as free intraabdominal fluid 
in a patient presenting with presumed ectopic pregnancy [9]. 
In this case, the findings were documented by conventional ul-
trasound examination. FAFF scanning was not performed but 
had it been done, we questioned whether examination of the 
upper quadrants would have demonstrated extension of that 
fluid into the upper quadrants. We suspect that it would not. 
In this case, the patient was taken for immediate emergency 
surgery where, not surprisingly, no bleeding was identified [9]. 
The case puts emphasis on a combined role of FAFF and con-
ventional scanning techniques to ascertain the significance of 
abnormal free fluid when found in isolation by the latter.

The ability to perform FASS scanning competently is a 
skill easily acquired by all medical and nursing staff. Evidence 
affirms that when they do so, they are at least as good as radi-
ologists at detecting abnormal free fluid [3]. There is therefore 
an opportunity to empower an almost unlimited capacity to ef-
fectively utilize this diagnostic tool in acute, primary care en-
vironments. The impact of having competent providers trained 
in point of care ultrasound is no more so evident than in rural 
hospital settings where access to formal ultrasound services 
is limited or fiercely bartered, or is otherwise constrained by 
working hours. It means ultimately, that patient safety is cham-
pioned no matter where that patient is treated. By incorporat-
ing FAFF scanning in acute care and evaluation, management 
decisions can be immediate, appropriate and based on best 
available evidence of risk. Our case demonstrates one such ex-
ample. None of the procedures undertaken were extraordinary 
or unusual, and they were just simply part of normal compre-
hensive care supported by the procedures described. We pre-
sent this case not to highlight ourselves, but to highlight the 
ease with which these techniques can be used.

Learning points

Intraabdominal hemorrhage may be clinically significant prior 
to hemodynamic compromise, particularly in young healthy 
patients.

FAFF, using ultrasound to determine if abdominal free 
fluid is present, can detect intraabdominal hemorrhage well 
before hemodynamic compromise occurs.

FAFF scanning is a skill that can be easily taught, and is 
useful in a number of specialties including emergency and ob-
stetrics and gynecology.

FAFF scans may help to aid clinical decision making, par-

ticularly in rural settings where access to formal scans can be 
limited by time of day or availability of trained sonographers.
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