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Summary: To find about the learning curve of USG-guided foetal blood sampling and the technical 
dSpects for improving the success ofthis procedure. 30 USG-guided umbilical foetal blood sampling 
procedures in 26 patients were studied. The earliest procedure was performed at 19 weeks of gesta
tional age and the latest was at 33 weeks. The indications included prenatal karyotyping, prenatal 
diagnosis ofthalassaemia, and Rh isoimmunisation with intrauterine transfusions. The factors improv
ing the success rate were studied. Umbilical end of the cord was used in all except 2 out of these 30 
procedures. 

Pure or mixed foetal blood was successfully obtained in 29 procedures out of the 30 performed. Local 
infiltration at the site of skin entry was not found to be useful. Maternal sedation was also not useful. 
Approaching the cord a small distance away from the insertion was found very useful in reducing the 
rate ofmatemal blood contamination. Foetal bradycardia lasting up to 30 seconds was found to have 
occurred in some cases. Foetal skeletal muscle relaxants were successfully used for intravascular 
blood transfusion. 

Introduction f luid sampling. One pati ent received 3 intrauterine trans

fu sions for Rh sensiti sati on, the baby deli vered at 35 weeks, 

Percutaneous umbilical blood samplin g (PUBS) has revo- and was di scharged in healthy condition. 

lutioni sed the fi elds of foetal physiology, diagnosis and 

therapy. Bang et al ( 1982) fir st reported umbilical vein 

blood samplin g and direct transfu sion of a severely anae

mic D- isoimmunised foetus. Subsequently the Paris group 

(Daffos et al 1985) further developed the technique and 

expanded indicati ons for it 's use. The present study is an 

analysis of the fir st 30 cases of USG-guided foetal blood 

sampling wi th a view of -study ing the learning curve and 

to improve on the technical aspects of the procedure. 

Material and methods 

An analysis of 30 procedures in 26 patients was carri ed 

out. Table I li sts the important indicati ons. 

Prenatal detecti on of beta thalassaemia was the com

monest indi cati on. Foetal bl ood culture has the advan

tage of obtaining a rapid karyotyping over the amniotic 
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Technique 

The procedure was carri ed out in the interventional USG 

theatre in the department of ultrasonography. The pa

ti ents were admitted on the same moming. No premedi 

cati on was used unless the procedure was intrauterine 

transfu sion. Sample of maternal blood was coll ected to 

compute the MCV (M ean Corpuscul ar Volume). The 

pati ent was made to li e down in supine positi on, and initi al 

feasibility scan was performed to confirm the gestati onal 

age, vi abilit y and to rule out malformati ons. The site of 

placental insertion of the cord was visuali sed. Wipro GE 

2000 adv. - II USG machine with a 3.5 MH z convex 

sector probe was used. Aft er obtaining an informed con

sent, the abdomen was painted and draped. A steril e 

condom was used to cover the transducer. Povidone

iodine solution was used as a coupler between the probe 

and the skin . The operator used the free hand technique, 



wi th the probe in one hand and the needle in the other. A 

disposable spinal needle of gauge 21-23 G and length 8.9 

Table I 

Indications of PUBS 

ems was utili sed. Local inf iltr ati on was not used as most Indicati on No. of Procedures 

procedures were accomplished with a single entry and Thalassaemia screening 15 

9 

4 

within a short time. The needle was rinsed w ith ti ssue Karyotyping 

culture grade heparin soluti on of strength 1000 U/ml. IUT for Rh-sensiti sati on 

Under real time ultrasound guide the needle was guided 

in the placental inserti on of the cord. Foetal blood was 

aspirated with a steril e 2 cc syringe also rinsed with 

heparin. The M CV of the sample was tested and com

pared with that of the maternal blood sample obtained 

previously. Purity of the sample was thus establi shed. In 

the case of intrauterine transfusion, pancuronium bromide 

(0.08 mg) was inj ected in the foetal circulati on which 

brought about instantaneous and total paralysis of the foe

tus. This elimin ated all foetal movements which could 

lead to displacement of the needle tip . Infusion of 0 Rh

negative blood was then begun. In two cases, intrahe-

patic portion of the umbilical vein was targeted. In both 

these cases, the pl acental inserti on of the cord was not 

visible. Af ter the sample was obtained and tested for 

purity the needle tip was w ithdrawn. A j et of blood in the 

-------------------------------------------
Table II 

Success of PUBS 

Procedure No. Pure foetal Mixed No 

blood blood blood 

1-10 5 4 

'1 1-20 9 I 0 

21-30 10 0 0 

Table III 

Complications of PUBS 

Complication No. of cases 

Transient bradycardia 

Prolonged bradycardia 

Loss within 14 days 

5 

2 

0 

amniotic fl uid could be seen in all the cases. This bleed- Some important lessons were learnt from the init ial expe-

ing soon appeared to stop aft er some time. The foetal nence: 

heart rate was measured. In some cases, a foll ow-up 

scan was performed after 2 hrs. The pati ents of diag- 1. Pre-procedure feasibilit y USG cannot be 

nostic PUBS were di scharged on the same evening. 

Prophylacti c broad spectrum antibi oti cs and tocolyti cs 

were administered for 5 and 15 days respecti vely. 

overstressed. In at least one case, the procedure 

had to be rescheduled because of the gestati onal age 

being too earl y. In other 2 pati ents, the site had to be 

altered. 

Results 2. The accurate detecti on of the placental insertion of 

the cord is half the battl e won. Sampli ng of blood 

The procedure was successful in the recovery of f oetal from a free cord loop is next to impossible. 

blood in 29 out of 30· cases. Out of the two cases where 3. Site of entry into the cord should be a centi metre 

intrahepatic portion of the umbilical vein was targeted, no 

blood sample could be obtained in one case. In the other, 

the procedure was successful. When the success rate 

was broken down into 3 blocks oft en cases each, a learn

ing curve was clearl y apparent (Table II ). 

The procedure is invasive, and thus not without compli

cations. Table III li sts the complications. 
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away from the actual insert ion of the cord. This 

minimises the chances of mixed foetal-maternal blood 

sample. 

4. Purity of the sample should be assessed accurately 

at the same time. The visual impression of the nee

dle tip being in the cord is not suff icient. 



r---- -

.-

Discussion 

Percutaneous umbilical foetal blood sampling has become 

an established technique in the invasive evaluation of at 

ri sk foetuses. By and large, the technique is devoid of 

major maternal and foetal complications. Radunovic and 

Lazarevi c ( 1989) reported transient foetal bradycardia 

as the only seri ous complication in 5 out of 154 proce

dures. Donner et al ( 1989) reported 144 procedures with 

a 12.2% incidence of transient foetal bradycardia and a 

failure rate of 41144 cases. A success rate of98.5% with 

a loss rate of 1% was reported by Shalev eta! (1996). 

Chances of foetal loss were more followin g puncture of 

an artery, and II out of 12 losses were associated with a 

postprocedure bradycardia (Weiner and Okamura 1995). 

Foetal haemorrhage always remains a possible threat. 

However, it has been demonstrated that properties of 

amnioti c nuid facilit ate coagulation at the site of umbilical 

vein puncture (Nay et al, 1989). Thrombosis of umbilical 

vessels also remains a possibl e complication Jauniaux et 

al ( 1989) found no thromboses of the umbilical vessels in 

50 cases. Initial diffi culty with a higher complication rate 

has been noti ced already (Vill e eta!, 1995), though Weiner 

and Okamura ( 1995) found no relati onship between the 

number of previ ous procedures performed by the opera-
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tor and the ri sk of a loss. The present paper identi f ied 

the learning curve in the increasing success rates with 

increasing number of patients. It also identifi ed some 

important technical considerations which improve the 

success rate. 
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