
natal visit, no heart tones could be auscultatedand an ultra
sound confirmedthe fetaldemise.

Upon arrival to the Medical University, a repeat ultrasound
examination revealeda breech presentationwith slightlyde
creased amniotic fluid. The patient's cervix on admission was
closed, posterior, and approximately @â€”60%â€”70%effaced. Be
cause of the fetal demise, induction of labor was initiated,
however, no contractions were noted after pitocin and pros
taglandin (POE2).

In view of the abnormal response to induction, a more
detailed obstetrical ultrasound was performed which con
firmed the ectopic abdominal pregnancy and fetal demise.
The placenta was not definitively localized, although a low
posterior position was suggested. The fetus was noted to be
riding high in the abdomen with a 12x10 cm solid mass
locatedin the right lowerquadrant consistentwith an empty
uterus. The placenta could not be identified and to localize it
preoperatively, angiography and blood-pool imaging were per
formed as discussed below.

The preliminary arteriography film suggested the location
ofthe placenta by a crescent of minimally calcified soft-tissue
density identified cranial and dorsal to the fetus to the left of
the maternal midline (Fig. 1). Two angiographic runs, using
40 ccof contrasteach,wereperformedthrougha 5 French
pigtail catheter. The pigtail was positioned just above the
aortic bifurcation for the pelvic arteriogram, then subse
quently at the level of the twelfth thoracic vertebral body for
the abdominal aortogram. Normal aorta, renal, and mesen
teric arteries were identified. Although enlarged tortuous uter
inc arteries were demonstrated, no vascularized placenta was
identified.

An emergency 99mTc4abeled RBC blood-pool imaging
study was performed. Twenty minutes after the intravenous
(i.v.) injection of 1 mg stannous pyrophosphate, 20 mCi of
[99mTc]pertechnetate were injected as a O.5-ml i.v. bolus (2).

Dynamicimagesof the abdomen wereobtained for 64 secat
a rate of4 sec per frame on a 128x 128 matrix with an Elscint
409 camera (Elscint, Boston, MA) and a low-energy all-pur
pose collimator. At the end ofthe dynamic acquisition, 1000K
anterior static images were taken immediately and every 5
mm for 30 mm, then every 10 mm for the next 30 mm.

Delayed static images were obtained at 4 hr. Single-photon
emission computed tomography (SPECT) was performed
using the Elscint 409 digital camera and an Elscint APC 3
collimator. Data, acquired continuously through 3600 at 6-

In a patient with third trimester abdominal pregnancy with
fetal demise, technetium-99m-labeled erythrocytes (@â€œTc
RBCs) localized the placenta preoperatively, after nonvis
ualization by ultrasonography and arteriography. Extrau
terine placental localization by blood-pool imaging may be
useful when ultrasound fails.

J NucIMed 1990;31:1106â€”1109

ith the advent of ultrasound (US) imaging, radio
nuclides are rarely used for placental localization. Ac
curate localization of the placenta in abdominal preg
nancy is imperative for proper management because of
the associated high intraoperative blood loss. Failure of
ultrasonography to adequately localize the placenta in
abdominal pregnancy may represent a unique applica
tion for radionuclide imaging. To our knowledge, only
one case of placental localization in abdominal preg
nancy using technetium-99m- (99mTc)human serum
albumin (HSA) blood-pool visualization has been re
ported previously (1). We report the success of 99mTc@
red blood cell (RBC) imaging after ultrasonographic
and arteriographic failure to identify the placenta in a
patient with abdominal pregnancy.

CASE REPORT

A 33-yr-old black female was referred to the Medical Uni
versity at 41 wk gestation with the diagnosis of â€œintrauterine
fetal demise.â€• She had a previous history of two normal
pregnancies and one abortion. The current pregnancy had
been complicated by vaginal bleeding at @@-8wk gestation
prompting an ultrasound in the emergency room which
showed positive fetal cardiac activity and was interpreted as a
â€œnormalintrauterine pregnancy.â€• At a 4 1 wk gestation pre
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FIGURE1
Preliminaryradiographpre-angiography.Placentallocation is
suggestedonthispreliminaryfilmof theangiographicstudy
bythesofttissuedensitywithminimalareasofcalcification
(arrow).The overlappingfetalskullbones indicatefetaldeath.

degree intervals, were processed into coronal, sagittal, and
axial images by an Elscint SP6 computer.

Radionuclide angiography was noninformative. The static
imagesdemonstrated a crescent of increasedactivity in the
maternal left upper quadrant with extension medially and
anteriorly. While these findings were present on the immediate
static images taken within the first 60 mm (Fig. 2), the
resolution was clearly improved on the delayed planar images
taken 4 hr postinjection (Fig. 2). The anterior superior location
of the placenta was supported by the SPECT images taken at
4.50 hr (Fig. 3).

After the diagnostic procedures, the patient was taken to
the operating room. Under general anesthesia, a midline ver
tical incision extending to the xyphoid was made. At the time
of entry into the peritoneal cavity, a thick, opaque sack
covering the fetus was noted. Because of marked vasculature
at the superiorleftaspectofthe incision(correspondingto the
area ofincreased activity on blood-pool imaging), the decision
to perform a low transverseentry into the sac was made. A
stillborn female fetus weighing4 lb, 12 oz with thick meco
nium was delivered. After removal of the fetus, the placenta
wasnoted to be highin the abdomen,adjacentto the anterior
abdominal wall, and adherent to small bowel and mesentery.
Further exploration revealed the uterus to be 12 wk size and
located in the right pelvis.

The right fallopian tube was noted to be continuous with
the sacculation which covered the pregnancy. The placenta
was left in situ and the cord tied. Estimated intraoperative
blood loss was 100 cc. A tubal ligation was performed. The
patient was observed for an extended postoperative course
with intermittent temperature elevationswhichgraduallyre
solved prior to discharge.

A follow-up99mTc@labeledRBCstudyperformed1wklater
failed to demonstrate the previous crescent of activity. How
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FIGURE 2
Technetium-99m-RBC blood-pool imaging, immediate and de
layed planar views. The placenta is located anteriorlyin the
left upper quadrant (arrows). Free @â€œTcis indicated by gastric
and urinary bladder activity.The right pelvic activity likely
represents the displaced enlarged uterus and the hypertro
phiedrightfallopiantube.Surgeryconfirmedtheselocations.
The photopenic region corresponds to the fetus.

ever,ultrasoundnow demonstrateda smalldegeneratingpla
centa anteriorly.

DISCUSSION

Abdominal pregnancy is a relatively rare obstetrical
complication ranging in frequency from 1/3,372 to 1/
7,93 1 births (3â€”6).Maternal (0%â€”20%)(6â€”7)and per
inatal (83%)(6) mortality rates vary depending on delay
in diagnosis and treatment. In general, surgical removal
ofthe fetus is indicated once the diagnosis is established
to avoid massive intraperitoneal hemorrhage. Accurate
localization of the placenta pre-operatively could mm
imize blood loss during surgery by avoiding incision
into the placenta (5,6,8). In this case, the location of
the fetal sac incision was guided by the radionuclide
study, resulting in only a lOO-ml blood loss during
surgery.

Although US has become an invaluable obstetrical
diagnostic tool, in a recent study of27 sonograms in 20
patients with abdominal pregnancy, the diagnosis of
abdominal gestation was missed in 25% of the cases.
Furthermore, the placenta was poorly visualized or not

seen at all in 25% of the US examinations (9). While
arteriography also can localize the placenta throughout
a normal pregnancy, placental compromise may result
in a nondiagnostic study. An alternative to arterio
graphic and ultrasonographic placental localizations is
the radioisotope scan, first described in 1950 for pur
poses of amniocentesis (10). Improvements in the
radionuclide techniques for placental localization using
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FIGURE 3
SPECTimagingat 4.5 hr postinjection.SPECTsagittalsliceswere the most informative,demonstratingthe placentaanteriorly
(arrow).
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99mTclabeled HSA increased accuracy and reduced ma
ternal and fetal radiation doses ( 11). Intrauterine pla
cental localization by 99mTc@HSAcompared to US re
vealed similar results in 92% of patients; however, it
was felt that US was more accurate than 99mTc@HSA
scanning and avoided all irradiation during pregnancy,
no matter how small (12).

Recently, radioisotopes (especially indium-i 13m
(1 l3mln) which binds to transferrin) have been used for

placental blood flow studies (13). Both â€˜l3mInand 99mTc
blood-pool visualization techniques take advantage of
placental circulatory physiology. Maternal blood bathes
the chorionic villi, resulting in blood pooling in the
intervillous space. The stasis of flow probably accounts
for the improved placental visualization on delayed
images in the present study.

Since@ l3mln has a short half-life (99.4 mm versus 6
hr for 99mTc),radiation exposure is reduced. Preparation
of the isotope, however, requires a special generator
which is not readily available on an emergent basis in
most nuclear medicine laboratories ( 13). The technique
for 99mTclabeling of RBCs is widely used in cardiac
imaging and detection ofgastrointestinalbleeding. Mm
imizing fetal radiation dose was not an issue in our case
due to the fetal demise. However, the dose to a viable
extrauterine fetus could be reduced by using the in vitro
method to label the red blood cells, which minimizes
the circulating free 99mTc(14). Preadministration of an
iodine preparation or perchiorate could block the trans
port of free 99mTcacross the placenta as well as its
uptake by the fetal thyroid (1 1). Since the static images
were more informative than the radionuclide angio

gram, the administered dose of99mTc could be reduced.
With 1 mCi of 99mTcblood-pool imaging agent, the
fetal body dose has been estimated as 14 mrads (11). If
clinically indicated, this method may be considered
with a viable extrauterine pregnancy.
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