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UROGENITAL IMAGING 
 

Chorionic Villus Sampling 
Complications in Prenatal 
Diagnosis of Thalassemia Major 
Background/Objective: Early diagnosis of thalassemia with chorionic villus sampling has an 
important role in fetal evaluation. Because of the increasing risk of fetal loss and other prob-
able risks, it seems there are some considerations about the safety of this method. Since 
different studies have mentioned variable complications of this method for the mother and 
her fetus and also the fact that this information is limited in most areas of our country, this 
study was performed to compare the complications of this procedure with other reports. 
Patients and Methods: This prospective case series study was performed in the chorionic 
villus sampling (CVS) center of Zahedan University of Medical Sciences from October 2003 till 
July 2006. One-hundred thirty seven patients who were referred to this center were sam-
pled and examined by sonography regarding early complications of CVS in mothers and fe-
tuses and deformities in their neonates.  
Results: The most common early complication of CVS was subchorionic hematoma (6.5%), of 
which one case finally resulted in placenta abruption and abortion. The fetal loss rate after 
CVS was the same as the abortion rate following subchorionic hematoma. In this study, we 
did not find any chorioamnionitis, oligohydramnios and fetal loss during the sampling. Fur-
thermore, in the follow up control of their neonates, there were neither limb deficiency and 
oromandibular defects nor cutaneous hemangioma. 
Conclusion: Results show that minor complications of CVS such as subchorionic hematoma 
can be dangerous and may increase the risk of fetal loss. In addition, this study agrees that 
sampling after 10 weeks of pregnancy on the hands of an expert is a safe procedure. 

Keywords: Chorionic Villus Sampling, Thalassemia Major, Abortion, Com-
plication 

Introduction 

owadays, early diagnosis of certain hereditary diseases such as thalassemia is 

accepted all around the world because therapeutic abortion can prevent 

birth of affected neonates, leading to improvement of community health. This 

diagnosis could be done with different methods like chorionic villus sampling 

(CVS). 

On the other hand, a normal result reduces the parents’ anxiety. As this inva-

sive diagnostic method still has an important role in fetal evaluation, its risk is 

one of the most important questions during the parents’ genetic consultation. 

Because of the increasing risk of fetal loss and other probable risks, it seems 

there are some considerations about the safety of this early diagnostic method in 

pregnancy.1 As in one study, the most common early complication of CVS was 

massive bleeding which may lead to abortion; and the fetal loss rate was 4.5%.2 

Although in recent studies, the fetal loss rate has been 2%, which was less in the 

transabdominal method compared to the transcervical method.3 In another case 

report, fetal death was reported due to infection following CVS in the first tri-

mester of pregnancy and the fetus had a defect in his arm too.4 

According to the above-mentioned complications, and as such a study has  
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not been carried out in the Southeast of Iran, in 

which thalassemia is an endemic disease, and on the 

other hand, because the risks of this invasive method 

should be evaluated in each person during genetic 

consultation the conduction of this study seemed es-

sential. 

Patients and Methods 

This descriptive study was performed as a prospec-

tive case series at the CVS center of Zahedan Univer-

sity of Medical Sciences from October 2003 till July 

2006. One-hundred thirty-seven patients, including 

pregnant women who had a child with thalassemia 

major and the parents carrying the thalassemia gene 

were referred to this center during genetic consulta-

tion or by relevant specialists. 

Subsequently, pregnant women were controlled 

again to prove whether they were thalassemia gene 

carriers, were referred to our center at 10-13 weeks 

of gestation for chorionic villus sampling, and were 

enrolled into the study. 

Then, ultrasonography was performed to estimate 

the gestational age and to determine the anatomy of 

the uterus and location of the placenta. If there were 

no vaginal bleeding or spotting, transabdominal cho-

rionic villus sampling was performed via US guide 

after antisepticizing the abdominal skin with Deco-

nex antibiotic solution. 

Ultrasound examination was performed using a 

Siemens unit (Adara) with a 2.5-5 MHz convex-array 

transducer. The needle used for sampling was an 

echogenic tip Chiba with 20-21 gauge, and the va-

cuum used for aspiration was a PAC/PAC-UF model. 

Under ultrasound guidance, the needle was entered 

into the chorionic trophoblasts. Then negative pres-

sure was used and the needle was pushed up and 

down through the trophoblasts and 5-10 cc of the 

sample was aspirated. Samples were gathered in spe-

cial dishes containing physiologic serum. Conse-

quently, fetoplacental samples were separated from 

mother samples and their DNA were evaluated by the 

ARMS/PCR (amplification refractory mutation sys-

tem polymerase chain reaction) method. 

Immediately after CVS, control ultrasound was per-

formed to detect intraplacental hemorrhage in the 

sampling location, subchorionic hematoma and fetal 

heart rate. After 2 hours rest, the mother was dis-

missed and was asked to return 10 days later for con-

trol sonography. Patients had to return in case of va-

ginal bleeding, spotting, abdominal pain or fever dur-

ing this 10-day period. Thereafter, the patients were 

followed up and divided into two groups: 

1. The group in which ARMS/PCR results showed 

thalassemia major in the fetus. These fetuses were 

excluded from the final evaluation of neonates, and 

legal abortion was performed subsequently. 

2. The group in which the results of ARMS/PCR 

were negative for thalassemia. In this group, the 

pregnancy continued and the final evaluation of neo-

nates was performed. In this final assessment, the 

neonates were examined for known anomalies fol-

lowing CVS such as limb defects, especially minor 

defects of fingers and cutaneous hemangiomas. 

Results 

In this study, 137 women with the mean age of 

25.3±4.3 years and average gestational age of 11.7±1.7 

weeks were sampled, of which fetuses of 37 patients 

(27%) were aborted therapeutically as a result of tha-

lassemia major of the fetuses (Table 1). 

The complications of CVS in mothers were eva-

luated in all 137 patients, but the final assessment on 

neonates was only carried out on 100 patients who 

had normal genetic laboratory results and the thera-

peutic abortion was not performed for them. 

Subchorionic hematoma was the most common ear-

ly complication of CVS, which was detected in 9 out 

of 137 patients (6.5%) (Fig. 1).  

Spontaneous abortion following CVS occurred in 

only one case (0.73%), which was due to massive sub-

chorionic hematoma and placental abruption on the 

third day after sampling. This was the only placental 

abruption case. However, it must be noted that the 

sampling result in this case was thalassemia major. No 

chorioamnionitis occurred after 2 weeks sampling 

and no decreased fetal heart rate happened during 

sampling. 

It should also be noted that in five patients, we had 

to enter into the placenta through the amniotic sac 

because of the inappropriate location of the placenta. 

It was interesting that PROM (premature rupture of 

membranes) did not occur after CVS neither in the 
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five cases mentioned above nor in the other patients. 

At the final evaluation of 100 neonates, no limb de-

fect, cutaneous hemangioma, or oromandibular defect 

was seen in the physical examination and all were 

healthy. 

Discussion 

As noted previously, according to the increasing 

need for prenatal diagnosis and the important role of 

CVS, it is necessary to provide information about the 

risks of this invasive method during genetic consulta-

tion. 

The results of different studies show that there are 

variations in CVS complications in the mother and 

fetus in different CVS centers. 

In Hsieh et al.’s study in 1989 in Taiwan,2 hemorr-

hage was the most common early complication of 

CVS and only one abortion was reported following 

massive bleeding.  

Also, in another study in 1996 in USA,5 it was 

shown that subchorionic hematoma after CVS may 

increase the risk of abortion, IUFD (intra uterine fetal 

death), placental abruption and preterm labor in the 

future. But in another study in Sweden in 2003,6 CVS 

did not have any major complication such as placen-

tal abruption or abortion.  

In our study, the most common complication was 

subchorionic hematoma (6.5%) leading to placental 

abruption in one case, which ended in fetal abortion 

(11%). This finding shows that minor complications 

following CVS such as subchorionic hemorrhage may 

be dangerous and can increase the risk of fetal loss. 

Furthermore, fetal abortion was found in 0.7% of 

the cases, almost equal to the results of a study per-

formed in Canada in 1992 (0.6%),7 but much lower 

than the results of the same study in Taiwan in 1989 

(4.5%).2 

Although in the Myoclinic Journal in 2010 and re-

cent papers the miscarriage rate was one percent in 

general, it appears to be slightly higher when is per-

formed transcervically.8 

In another study carried out by Akhlaghpoor from 

June 1999 till June 2005 in Iran, a fetal loss rate of 

1.45% was reported in 1381 cases.9 

These findings show that CVS is very dependent on 

the performer’s expertise; therefore, having specia-

lized education and perseverance in gaining skills are 

essential before CVS. However, in larger studies the 

results will be more realistic.  

In our study, CVS did not cause PROM and oligo-

hydramnios, even in cases that were sampled through 

the amniotic sac. Trans-sac sampling does not cause 

an increasing risk of PROM compared to direct sam-

pling of the placenta. 

Table 1. Patient Distribution by Gestational Age 

Gestational Age No. Percent Fetal Loss Percent 

10 w 10 7.2 0 0.00 

11 w 31 22.6 0 0.00 

12 w 73 53.2 0 0.00 

13 w 23 16.7 1 0.73 

Total 137 100 1 0.73 

Fig. 1. The complications in the order of frequen-
cyare shown in percent in this histogram. The 
most common complication was subchorionic 
hematoma (6.5 %). 

 Subchorionic Placental Fetal Loss PROM Chorioamnionitis 

 Hematoma Abruption 

Early 

Complication 

of CVS 
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Theoretically, transcervical CVS has a higher risk of 

infection than transabdominal CVS.10 Although this 

theory is not proved in large studies, our study has 

confirmed it because transabdominal sampling did 

not induce any chorioamnionitis in our study.  

On the other hand, there are some considerations 

about CVS and fetal limb defect in articles. This dis-

cussion was brought up by Firth and colleagues in 

1991, reporting five cases of fetal defect following 

CVS in 539 cases. All samplings in that study were 

done during 55 to 66 days of pregnancy and by the 

transabdominal method.11 

Several other small studies reported an increased in-

cidence of fetal limb defect following CVS, and it 

seems that it mostly occurs in samplings before day 

70 (10 weeks) of pregnancy.12 Although this was not 

confirmed in all studies, in the follow-up of our 100 

neonates, there was no limb defect, oromandibular 

defect, cutaneous hemangioma, or any other anoma-

lies. Therefore, this confirms that sampling of chorio-

nic villus after 10 weeks of pregnancy by a well-

educated expert does not increase the risk of fetal de-

fects,13 with a 6 per 10000 incidence in the communi-

ty.14 

Anyway, this information must be explained to all 

patients who refer for CVS as there still is diversity of 

opinions about the complications. 
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