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Ultrasound guided intrauterine transfusion
K. M. DAS, I. GUPTA, U. MAHAJAN, S. KATARIYA, S. SURI

ABSTRACT
Intrauterine transfusion was performed on 12 occasions in
9 Rh-sensitizedwomen. Under constant real-time ultrasound
guidance, a 17G Touhy needle was negotiated through a
placenta-free area and advanced into the foetal abdomen to
reach the peritoneal cavity. After confirming the position of
the needle, either by aspiration of foetal ascitic fluid or by
injecting air into the peritoneal cavity, an epidural catheter
was passed through the needle and the transfusion was
accomplished. This procedure was successful in 11 (91%) of
the 12 instances. In one patient the needle could not be
placed in the foetal peritoneal cavity despite repeated.
attempts; she developed pyrexia and went into spontaneous
labour. The neonatal survival rate was 22% (2/9). The
ultrasound guided technique not only eliminates the risk of
radiation hazards, but also helps in precise placement of the
needle in the uterus and foetal peritoneal cavity, which
makes intrauterine transfusion safe.

INTRODUCTION
Erythroblastosis foetalis is a serious management problem
for the perinatologist. Although with the use of Rh (D)
immunoglobulin sensitization can be prevented in most
of the cases, it has not been eliminated totally even in
western countries. I In India, Gupta et al. 2 reported a high
perinatal mortality of 10% even in booked immunized
cases. Ever since Liley' first described the fluoroscopically
guided intrauterine transfusion, many advances have
been made and ultrasound (US) is now used extensively
for this procedure+? We report here our initial experience
of US guided intrauterine peritoneal transfusions (JUT)
in 9 sensitized women.

PATIENTS AND METHODS
Between January 1986 and December 1989, we per-
formed a total of twelve intrauterine foetal transfusions in
9 patients. Each case was evaluated by serial amniocentesis
for determination of the optical density difference
(60D450)' Sonograms were carried out using 5 MHz
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sector and 3.5 MHz linear array transducers (GE RT
3600). The transfusions were carried out in patients
admitted to the hospital. As premedication the patients
were put on uterine quiescent drugs (isoxyprine and
gestanine) and ampicillin was given systemically for
prophylaxis against infection. Pentazocine (10 mg) was
injected intramuscularly half an hour before the proce-
dure. After detailed scanning, the position ofthe placenta
was mapped out and the skin marked at the placenta-free
zone. The patient or foetus were then manipulated to
bring the ventral aspect of the foetal abdomen close to the
placenta-free zone. The 5 MHz sector transducer was
introduced inside a sterile condom containing conducting
gel. After proper aseptic and local anaesthetic prepara-
tion a 17G Touhy needle was placed in the plane of the
US beam and was advanced into the amniotic cavity under
constant US guidance. Five millilitres of amniotic fluid
was aspirated for the estimation of its optical density and
the needle was then advanced into the peritoneal cavity of
the foetal abdomen. An attempt was made to pierce the
peritoneal cavity between the liver and urinary bladder
(Fig. 1).

In the presence of foetal ascites the needle tip was easy
to place inside the peritoneal cavity and the posjtion
confirmed by aspiration of ascitic fluid. In cases with very
little ascitic fluid, 2 ml of air was injected to confirm the
needle position. When a proper position was achieved,
the injected air formed a hyperechoic curvilinear shadow
in the most non-dependent part of the peritoneal cavity
(Fig. 2). After confirming the needle position, the foetal
ascitic fluid was aspirated until the flow stopped. An
epidural catheter was then threaded and advanced into
the foetal peritoneal cavity. Before introducing it, a part
of the catheter tip with the side hole was removed to
prevent fragmenting of the red cells. The needle was
gradually withdrawn keeping the catheter in situ. Fresh
'0' Rh negative packed red blood' cells (PCV 80-85%)
matched with the mother's blood were infused via a 20 ml
syringe at a constant flow rate of 1 ml per minute. The
amount of blood to be infused was calculated from the
formula (gestational age in weeks - 20) x 10ml. During
the course of infusion repeated monitoring of the foetal
heart rate was carried out. The infusion was immediately
abandoned if foetal bradycardia occurred.

Finally a sonographic examination was performed to
evaluate the foetal heart rate and the amount of trans-
fused blood in the dependent part of the peritoneal cavity.
An increase in foetal heart rate was taken to be a favourable
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FIG la. Transverse US of the foetal abdomen showing the
linear hyperechoic needle tip lying inside the peritoneal
cavity containing ascitic fluid

FIG lb. Transverse US of the foetal abdomen showing the
image of the polythene cannula as a double lumen
hyperechoic linear structure

FIG lc. M-mode tracing of the same foetus during IUT showing
tachycardia
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FIG 2a. Transverse US of the foetal abdomen with minimal
ascites. Linear structure (~) represents the needle tip inside
the pertoneal cavity of the foetus

FIG 2b. Transverse US of the foetal abdomen showing a
curvilinear echogenic (~ ) image of the air trapped inside the
peritoneal cavity

sign (Fig. Ic). The foetus was then followed with external
heart rate monitoring for at least six hours. The patient
was discharged on day 2 and was called for follow up after
six days.

RESULTS
The details of the cases are summarized in Table I. All
intrauterine deaths occurring within 24 hours of the IUT
have been arbitrarily designated as 'IUT-related'. There
was one procedure-related complication. In this patient
the needle could not be placed inside the foetal peritoneal
cavity despite repeated attempts and the procedure
was abandoned. She developed pyrexia and went into
spontaneous labour after 8 hours arid delivered a fresh
stillborn foetus. The foetus had puncture marks of the
needle in the upper abdomen.

Another patient in whom the foetus developed
bradycardia during the last part of the IUT reported to the
hospital at 25+2 weeks with a high antibody titre.
Ultrasonography showed gross hydropic changes with
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TABLE I. Results of intrauterine transfusion
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Patient Condition Gestational Result Complications Final outcome Period of gestation
no. offoetus age at IUT at the time of

(weeks) delivery (weeks)

1 Hydropic 32 Successful Nil Preterm labour, baby died after 6 days 33

2 Hydropic 24 Successful Nil Intrauterine death after 10days 25+3

3 Hydropic 26 Unsuccessful Pyrexia Pre term labour, fresh stillbirth 26

4 Hydropic 25 Successful Nil Second IUTwas indicated, not done; 32
baby died after one exchange transfusion

5 Hydropic 24,28 Successful Nil Delivered alive at 32weeks; Two exchange 32
transfusions, baby died ofRDS

6 Hydropic 28,29,32 Successful Nil Baby alive and healthy 35

7 Minimal 28 Successful Nil Born alive but died of RDS 32
hydropic

8 Hydropic 25+3 Successful Nil Labour after 58 hours; Grossly hydropic baby 25+5

with pericardial and pleural effusion

9 Minimal 33+4 Successful Nil Baby alive and healthy 35
hydropic

RDS Respiratory distress syndrome

pleural effusion (Fig. 3). Fifty-eight hours later she
delivered a fresh stillborn foetus. The other attempts at
IUT were successful. The neonatal salvage rate was 2 out
of9 (22%).

DISCUSSION
Intrauterine transfusion is a life-saving procedure for the
foetus in a severely Rh-sensitized woman. One main
disadvantage of the fluoroscopically guided technique is
the radiation hazard to both the mother and the foetus."
The widespread availability of US has now eliminated the
risk of radiation exposure and has also reduced the
morbidity and mortality associated with the procedure. It
has also improved the success rate of IUT.4-7

We have followed the technique described by Clewell
et al.,4 with certain modifications. We used only a sector
transducer as it can be introduced easily into a sterile
condom for maintaining asepsis during the procedure.

FIG 3a. Longitudinal section of a severe hydropic foetus
showing fluid in the pleural and peritoneal cavities

The lateral beam width artefact, as experienced by earlier
workers," can be avoided by using a wider gap between
the transducer and the needle tip. In this free-hand
technique, the needle tip is seen clearly without any
artefact. It is easy to locate the needle tip inside the
peritoneal cavity of foetuses with ascites. In the absence
of ascitic fluid the precise placement of the needle tip may
be difficult and saline injection may have to be used for
better visualization. This appears as a flow of echogenic
fluid material through the needle tip-the microbubbles
of air mixed with saline being responsible for its echo-
genicity. In our experience, the injection of 1 to 2 ml of
free air instead of saline, allowed better localization ofthe
peritoneal cavity. The injected bubbles were easily seen
on the US screen rising to the highest point of the foetal
abdomen and remaining trapped inside the peritoneum
where the air appeared as a curvilinear echo genic line
(Fig. 2).

FIG 3b. M-mode tracing of the same foetus during IUT reveals
evidence of bradycardia
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Two important functions of real-time US monitoring
during the IUT are the frequent counting of the foetal
heart rate and visualization of the collection of transfused
blood in the dependent portion of the foetal peritoneal
cavity. During the course of IUT, foetal tachycardia is
a good sign whereas bradycardia is unfavourable and
warrants immediate termination of the procedure. In our
series one case with severe hydropic changes developed
bradycardia (Fig. 3). The mother went into labour
58 hours after IUT.

The US guided intraperitoneal IUT-related deaths per
number of foetuses have been reported to vary from 14%
to 20%.5,9,10 In our series we had one such procedure-
related foetal death (11%). Although initially it was
thought that US guided intraperitoneal transfusion would
reduce the procedure-related foetal morbidity and
mortality this has not been the general experience.S" In
comparison to fluoroscopically guided IUT, the US
guided IUT has several advantages; it is radiation free,
helps early detection of a sick foetus and may eventually
improve foetal survival. Moreover, during the course of
the procedure the foetal heart rate can be monitored. 1

There are two ways by which IUT might be evaluated-
by the success of the procedure or by a successful outcome.
We performed successful procedures in 11 out of 12 (91%)
attempts. These 12 IUTs which were performed on
9 patients, included 3 IUTs in one subject, two in another
and one each in the rest. However, as experience was
gained, subjects with a milder degree of hydrops who had
a very high 600450 were also SUbjected to IUT. After
performing IUTs in our last 5 subjects, 2 babies were
discharged alive and are healthy. .

The overall foetal survival rate depends upon (i) the
gestational age at the time of the first transfusion, (ii) the
condition of the foetus at that time, (iii) the route of
transfusion and (iv) the technical competence of the inter-
ventionist. If the transfusion is required before 26 weeks
of gestation and/or hydrops is present at the time of the
procedure, the prognosis is likely to be poor. 10However,
with the refinement of the technique and with the use of
the intravascular route for IUT the salvage rate in such
cases has improved considerably. 12-16 Intravascular
transfusion has several advantages compared with US
guided intraperitoneal transfusion. The procedure is easy
to perform, pre- and post-procedure direct analysis of the
foetal blood is possible and with this technique the salvage
rate of even severely hydropic foetuses is high. Harman
et at. 16 have reported a survival rate of 86% with intra-
vascular transfusion compared to 48% with intraperitoneal
transfusion.

The reported salvage rate for hydropic foetuses usually
varies between 11% and 71 %.9,10 However, Bowman
et at. 17 have reported a salvage rate of 100%. The low
salvage rate of hydropic foetuses is thought to be the
result of defective absorption of red cells from the
peritoneal cavity in the presence of ascites'" and
diminished respiratory movement in a moribund foetus. 19
Although in such cases the results of intravascular transfu-
sion are encouraging it may occasionally be difficult to
perform this procedure either because of the posterior
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location of the placenta or the repeated displacement of
the needle from the umbilical vessels." In such cases,
intraperitoneal transfusions will be the only alternative.
We have now gained experience with US guided intra-
peritoneal foetal transfusion and plan to start intravascular
transfusion, especially in grossly hydropic foetuses at or
before 26 weeks of pregnancy.

Nearly all the literature on IUT has come from the West
and we feel that with the increasing use of US in India this
procedure can be accomplished in most of our centres.

Real-time US guided intrauterine foetal transfusion is
a safe, effective and reliable procedure for salvaging
hydropic and non-hydropic foetuses that possibly would
have had a late mid-trimester intrauterine death.
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