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Abstract The term “pregnancy of unknown location” is an ultrasound classification and not a final diag-
nosis. The use of this terminology is here to stay and should continue as long as there is an appreciation
for what it really means. It is the responsibility of the clinician, who follows up these women with a
PUL, to ensure that a final diagnosis is achieved while preserving the well-being of these women.

Introduction

We recently read with great interest the most recent triennial
report into maternal deaths in the United Kingdom, Saving
Mothers’ Lives 2006-2008'. In chapter six, Deaths in early
pregnancy, one of the recommendations by the report is that
the term “pregnancy of unknown location” (PUL) be aban-
doned (see excerpt below).

The term “pregnancy of unknown location” based on
early pregnancy ultrasound examination should be aban-
doned. An early pregnancy ultrasound which fails to iden-
tify an intrauterine sac should stimulate active exclusion of
tubal pregnancy, and even in the presence of a small uterine
sac, ectopic pregnancy cannot be excluded.

This recommendation is made following one of the early
pregnancy maternal deaths which occurred in a woman who
was initially classified as a PUL. According to the limited
synopsis of the case, serial serum human chorionic gonado-
trophin (hCG) were arranged. She then was readmitted to
another hospital a few weeks later with diarrhoea, dizziness,
abdominal pain and vaginal bleeding. A repeat ultrasound
a few hours later demonstrated the presence of a possible
intra-uterine gestational sac (9 mm) and haemoperitoneum.
It was decided to perform a uterine evacuation and consider
laparoscopy if products of conception were not obtained.
Uterine evacuation was performed by a junior doctor not
familiar with the case and on return to the ward, the woman
collapsed and died several hours later. Post mortem revealed
a ruptured ectopic pregnancy and massive intra-peritoneal
haemorrhage.

The recommendation to abandon the use of the term
“PUL” would be a retrograde step indeed, a backwards step
to the 1980s, when the diagnosis of ectopic pregnancy was
often based on the transabdominal ultrasound exclusion
of an intra-uterine gestational sac. In modern 21st century
management, the diagnosis of an ectopic pregnancy should
be based upon the positive visualisation of an adnexal
mass using transvaginal ultrasonography (TVS)*. A woman
should only be classified as having a PUL if there are no
signs of intra- or extra-uterine pregnancy on TVS as well
as nil retained products of conception on scan’. PUL is a
descriptive term, like the description “thickened endome-
trium” is used in the postmenopausal population, and not
a final diagnosis. In the same way that the vast majority
of women with a “thickened endometrium” will not have
an underlying endometrial cancer, the same can be said for

early pregnancy women classified with a PUL at the first
TVS; i.e. the vast majority will not have an ectopic preg-
nancy on subsequent follow up. In the subsequent manage-
ment of these early pregnancy women with a PUL, the onus
of responsibility is on the clinician to meticulously follow
up these women until a final diagnosis is established. In the
example of the “thickened endometrium”, follow up in the
postmenopausal group will confirm an endometrial polyp,
endometrial hyperplasia or an endometrial carcinoma. In
an early pregnancy woman with the ultrasound classifica-
tion of a PUL, the final diagnosis will be a failed PUL, an
intra-uterine pregnancy (viable or non-viable) or an ectopic
pregnancy. In experienced sonology hands, the prevalence
of ectopic pregnancy in the PUL population is as low as 8%?.
This means that expectant management of these PULs on
an outpatient basis is safe. Expectant management reduces
the need for unnecessary interventions and is not associated
with serious adverse outcomes’. The development of an
understanding of ultrasonographic appearances of both early
intra- and extra-uterine pregnancies has resulted in greater
clarity for the remaining non-diagnostic ultrasound scans,
i.e. the PULs.

At Nepean Hospital, the most important fact is that
women with an ultrasound classification of a PUL will have
undergone a thorough real-time dynamic pelvic ultrasound
and systematic approach to all possible pregnancy locations.
The clinician who takes the history is the same person who
performs the ultrasound and makes the subsequent man-
agement plan. This is a critical point of difference to other
early pregnancy units in Australia. Once the absence of
an intra-uterine gestational sac is confirmed on TVS, then
both adnexal regions are carefully visualised to exclude the
presence of a tubal ectopic pregnancy. Once the adnexal
regions are deemed to be clear of trophoblastic tissue, then
all other potential non-tubal pregnancy sites need to also be
carefully inspected. These include the cervix, left and right
interstitial regions of the uterus, left and right ovaries and
the previous lower segment caesarean section scar in women
who have had a previous caesarean section. This systematic
ultrasonographic approach requires an experienced sonogra-
pher or sonologist to perform the TVS. How do we define
“experienced”? If we use the International Ovarian Tumour
Analysis’ (IOTA) definition of “experience”, then one needs
to have performed more than 15,000 scans! I think this arbi-
trary number may not be achievable by all sonographers or
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Management of pregnancy of unknown location

Entry Criteria for expectant management:

1 No intra- or extra-uterine pregnancy visualised 48 h

Serum hCG at 0 h and

on TVS
2 Haemodynamically stable
3 No haemoperitoneum

}

4 Serum hCG at presentation < 2,000 IU/L

N

hCG ratio calculated
(hCG 48 h/nCG 0 h)

hCG ratio = 1, i.e. serum hCG increasing

over 48 h

‘ Rescan in 7 days

All women asked to return before 7 days if:

Worsening lower abdominal pain or;

feeling light headed or dizzy or;

ongoing heavy vaginal bleeding with associated clots +++

Fig. 1: Flow diagram for the management of women with PULs.

sonologists, however, this is a goal to strive for. Once we
have excluded both intra- and extra-uterine pregnancy, then
we can safely classify the woman as having a PUL. The
subsequent outpatient management of women with a PUL is
then based upon the hCG ratio which is defined as: Serum
hCG at 48 hours/Serum hCG at 0 hours (Fig. 1).

At Nepean Hospital’s Early Pregnancy Unit, if the hCG
ratio is < 1 at 48 hours, i.e. the serum hCG levels are falling,
then the trophoblast is likely to be dying spontaneously. We
then recheck the serum hCG levels at seven days to con-
firm the diagnosis. If the hCG ratio is > 1 at 48 hours, i.e.
the serum hCG levels are increasing, then the trophoblast
is likely to be still active. We then re-scan these women
at seven days to confirm pregnancy location. This simple
algorithm reduces the need for unnecessary repeat serum
hCG levels/ultrasound scans without compromising safety.
All women classified with a PUL are told to return to the
Early Pregnancy Unit or the Emergency Department if they
experience any worsening vaginal bleeding and/or lower
abdominal pain during the seven day window period.

The proportion of ectopic pregnancies in a PUL popu-
lation is dependent on the quality of ultrasound*. In other
words, as the sonographer or sonologist becomes more
experienced in the skill of TVS, then the rate of ectopic
pregnancy in the PUL population will be low*. In fact, in
experienced hands, in women with ectopic pregnancies who
are initially classified as PULSs, failure of visualisation of the
ectopic pregnancy on the initial TVS is likely to be due to
the fact that they are too small and probably too early in the
disease process’.

The case described in the most recent confidential enqui-
ry into maternal deaths is a most unfortunate case where the
outcome could have been very different'. The use of the term
PUL in this case was not the primary reason why this woman
died but rather her death was a consequence of catastrophic
systems failure involving multiple clinicians and two hos-
pitals.* Holes or deficiencies in any woman’s management
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hCG ratio< 1,
i.e. serum hCG falling over 48 h than
13% in48h

}

Repeat serum hCG in
7 days

arise from two reasons: active failures and latent conditions®.
On multiple levels, the system failed in this woman’s

care:

1 What procedures and protocols were in place at the primary
hospital and why was the woman not followed up after her
first ultrasound scan classified her as having a PUL?

2 Serial serum hCG levels were arranged but what was the
response of the first unit?

3 Why was the diagnosis of ruptured ectopic pregnancy
not entertained even before the second ultrasound scan
was arranged at the second hospital as the woman pre-
sented with the textbook clinical triad of amenorrhoea
(positive pregnancy test), lower abdominal pain and
vaginal bleeding?

4 Why was the diagnosis of ruptured ectopic pregnancy
not considered when she presented with dizziness and
diarrhoea? According to every triennial report since 2000—
2002, women with ectopic pregnancies may have atypical
symptoms suggesting gastrointestinal dysfunction'”*.

5 What did the second ultrasound really demonstrate?
Was there a true intra-uterine gestational sac (visualised
eccentrically in the endometrial cavity) or was this cys-
tic structure just intra-cavitary fluid*'°? If the latter, this
should have alerted the sonologist to a potential extra-
uterine pregnancy as the cause for the haemoperitoneum
noted on scan. Most extra-uterine pregnancies (87-99%)
in the presence of haemoperitoneum can and should be
seen on transvaginal ultrasound"-".

6 Why was there no transabdominal evaluation of Morison’s
pouch (hepato-renal space) by the sonologist to exclude
significant haemoperitoneum'*? There is no doubt that
Morison’s pouch would have been positive for blood in
this case and this equates to a minimum of 670 mL of
blood in the intra-peritoneal cavity when the transabdomi-
nal scan is performed in the supine position".

The initial use of the term PUL in this case was appropri-
ate, however this terminology did not trigger the appropriate
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follow up in management. All early pregnancy units should
have their own evidence-based guidelines for managing
such women with a PUL. This should include serum hCG
follow up and repeat TVS when appropriate.

The use of the term PUL is not new by any means. In
2005, when the European Society for Human Reproduction
and Embryology (ESHRE) Special Interest Group pub-
lished its revised nomenclature for use in early pregnancy
events, the term PUL was recommended. They suggested
that when there is no identifiable pregnancy on ultrasound
scan in a woman with a positive serum hCG, these women
should be classified as having a PUL'. In 2006, the Royal
College of Obstetricians and Gynaecologists (RCOG) also
embraced the term PUL and the definition published by
the ESHRE Special Interest Group for Early Pregnancy
(SIGEP)"**. The RCOG agreed with the ESHRE SIGEP
that it was important to align terminology used in early
pregnancy literature'. These two authoritative bodies came
to such a consensus following more than a decade of peer
reviewed published evidence on women with a PUL*.
There has not been a single maternal mortality in any of
these published studies®.

The term “pregnancy of unknown location” is an ultra-
sound classification and not a final diagnosis. The use of this
terminology is here to stay and should continue as long as
there is an appreciation for what it really means. The sub-
sequent outpatient management and safety of these women
with a PUL is dependent on the experience of the person
who performs the primary scan. This sonographer or sonolo-
gist must be experienced in gynaecological ultrasound and
have a clear understanding of the ultrasonographic markers
in first trimester ultrasound. Most importantly, the operator
needs to have a thorough imaging knowledge of the vary-
ing ultrasound appearances of both early intra-gestational
sacs as well as the different ultrasonographic morphological
appearances of ectopic pregnancy. Safety is paramount in
women with a PUL. It is the responsibility of the clinician,
who follows up these women with a PUL, to ensure that a
final diagnosis is achieved while preserving the well-being
of these women. Remember that as clinicians we manage
patients, not serum hCG levels and not ultrasound scans.
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