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Abstract: Objective: To compare the rate of preterm delivery in patients who had an amniocentesis before and after 20 

weeks gestation. Study Design: This is a single-center retrospective cohort study of patients referred for specialized 

sonogram between January 1, 2007 and December 31, 2009. Outcomes of patients who underwent amniocentesis at less 

than 20 0/7 weeks were compared to those who had amniocentesis on or after 20 0/7 weeks. Results: 1041 patients met the 

inclusion criteria, and 290 (27.9%) underwent amniocentesis. Women were younger in the late amniocentesis group and 

were more likely to be African-American. Gestational age at delivery, rate of preterm birth,, and birth weight did not differ 

between the two groups. In a multivariate analysis, gestational age at amniocentesis was not a significant factor for 

gestational age at delivery. Conclusion: Amniocentesis performed after 20 weeks gestation appears to be safe. This study 

provides reassuring information regarding late amniocentesis. 
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1. Introduction

Amniocentesis remains one of the most widely used 

diagnostic tests for chromosomal abnormalities prior to 

delivery. Although noninvasive screening tests are available 

in the first and second trimesters, these tests only provide 

risk-assessment data that can assist in a patient’s decision to 

undergo an invasive test. Genetic amniocentesis has a 

greater than 99% accuracy in diagnosis,
1
 however, one risk 

of this procedure is pregnancy loss. The pregnancy loss rate 

after amniocentesis is often quoted as 0.25-0.5%, as 

published in the recommendations by the Centers for 

Disease Control and Prevention in 1995.
2
 The 2007 

American College of Obstetricians and Gynecologists 

Practice Bulletin quoted a procedure-related loss rate of 

less than 1 in 300-500.
1
 Single center studies have found 

rates as low as 0.13% and 0.16%.
3,4

 Given the conflicting 

results, the true procedure-related loss rate in mid-trimester 

amniocentesis continues to be debated. Another area of 

uncertainty is the loss rate associated with procedures 

performed at later gestational ages, specifically at greater 

than 20 weeks gestation. Amniocentesis for genetic 

diagnosis is typically performed in the first half of the 

second trimester between 15 and 20 weeks gestation. While 

many studies have investigated the risks associated with 

mid-trimester amniocentesis, the analyses have often 

focused on amniocentesis performed prior to 20 weeks.
4,5

 

In studies that have included amniocentesis performed up 

to 24 weeks gestation, either the outcomes after the later 

procedures were not specifically analyzed, or the studies 

were limited by small cohorts and the possibility of 

confounding variables.
3,6,7

 Therefore, the outcomes of 

amniocentesis performed between 20-24 weeks gestation 

warrant additional research since the risk after 20 weeks 

gestation is not spontaneous abortion but may be preterm 

delivery. Our objective was to determine the rate of early 

delivery in patients who undergo a late second trimester 

amniocentesis (at or greater than 20 weeks gestation) 

compared to early second trimester amniocentesis (less 

than 20 weeks gestation) and to examine any other 

potential differences in the populations presenting for early 

versus late second trimester amniocentesis in order to 

establish where proper education and awareness may be 

implemented. 
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2. Methods 

We conducted a retrospective cohort study after 

Institutional Review Board approval, of all gravidas 

referred for prenatal diagnosis and a specialized sonogram 

at University Obstetric Associates in Newark, NJ, which 

serves a large group of underinsured and uninsured patients 

in a northeastern urban area, between January 1, 2007 and 

December 31, 2009. All patients who underwent a 

specialized sonogram were identified by the sonogram 

record log and additional patient information was collected 

by electronic chart review. Indications for specialized 

sonogram included the following: advanced maternal age, 

abnormal quad screen, previous sonogram with a finding 

that increases the risk for aneuploidy or neural tube defect, 

and various maternal medical conditions or teratogen 

exposure. Patients were excluded if they carried a diagnosis 

of HIV, had a multifetal gestation, underwent termination 

of pregnancy, had a procedure at another institution, did not 

undergo a second trimester sonogram, medical records 

were incomplete, or if there was no information regarding 

the delivery. Amniocentesis was offered to all women and 

patients chose whether or not to undergo the procedure. 

Amniocentesis were performed under continuous 

ultrasound guidance by maternal-fetal medicine physicians 

including maternal-fetal medicine fellows. All were 

performed using a 22–gauge spinal needle, with 

approximately one milliliter per week of gestation of 

amniotic fluid collected. The site of the placenta was 

located, and transplacental puncture was avoided when 

possible. The amniotic fluid samples were analyzed for 

fetal karyotype, alpha-fetoprotein and cytomegalovirus if 

echogenic bowel was detected on the previous or current 

ultrasound. Fetal heart rate was assessed before and after 

the procedure.  

Information collected included maternal age at delivery, 

ethnicity, gravidity, parity, maternal medical history, history 

of or current substance use, past obstetric history, indication 

for sonogram, age of gestation by last menstrual period, age 

of gestation by sonogram, sonogram findings, placenta 

position, amniocentesis color, amniocentesis results, quad 

screen results, obstetric outcome, and neonatal outcome. 

Indication for sonogram included advanced maternal age 

(>34 years of age at the time of delivery), abnormal quad 

screen, abnormal sonogram, seizure disorder, teratogen 

exposure, previous sonogram with findings that increases 

the risk for aneuploidy or neural tube defect, maternal 

medical history, diabetes or at maternal request. Abnormal 

sonogram findings included the following: echogenic 

bowel, pyelectasis, choroid plexus cyst, ventriculomegaly, 

nuchal fold, club foot, gastroschisis, omphalocele, 

polyhydramnios, oligohydramnios, and intracardiac 

echogenic focus. Adverse neonatal outcomes were defined 

as spontaneous abortion, stillbirth or fetal demise, and 

perinatal death, as documented by Apgar scores at five and 

ten minutes. 

Gestational age was determined by date of last menstrual 

period if the ultrasound dating was within 1 week when 

performed in the first trimester or 2 weeks if performed in 

the second trimester. Patients were grouped according to 

gestational age at time of specialized sonogram. For the 

initial analysis, the “late” amniocentesis group was defined 

as those who had amniocentesis performed at or greater 

than 20 weeks 0 days gestation, and our control group, or 

“early” amniocentesis group, was defined as those who had 

amniocentesis performed at less than 20 weeks 0 days 

gestation. The primary outcome was defined as a preterm 

birth less than 37 weeks. Statistical analysis was performed 

using Chi-square, Fisher’s exact, and Kruskal-Wallis tests, 

with a p value of <0.05 considered significant. 

Multivariable logistic regression analysis included maternal 

age, indication for sonogram, history of past preterm 

delivery, and substance abuse. Included variables were 

predetermined because of known associations with preterm 

delivery.  

3. Results 

Table 1. Characteristics of patients who underwent amniocentesis 

 

Amniocentesis  

<20 weeks 

N=176 (60.7%) 

Amniocentesis  

> 20 weeks 

N=114 (39.3%) 

Age (years)† 32.7 + 7.43 28.4 + 7.16 

Ethnicity: *   

African-American  50 (28.4) 55 (48.2) 

Hispanic  107 (60.8) 50 (43.9) 

Other  19 (10.8) 9 (7.9) 

Nulliparity  52 (30) 39 (34) 

Medical history  94 (53.4) 62 (54.4) 

Substance use  3 (1.7) 5 (4.4) 

Abnormal quadruple 

screen 
53 (38.7) 41 (41.4) 

Indication for 

amniocentesis: † 
  

Advanced maternal age 92 (52.3) 28 (24.6) 

Abnormal quadruple 

screen 
35 (19.9) 25 (21.9) 

Abnormal sonogram 22 (12.5) 42 (36.8) 

History of preterm birth 17 (9.7) 10 (8.8) 

Data presented as N(%) or mean and standard deviation *P<0.05; 

†P<0.0001 

Table 2. Pregnancy outcomes 

 

Amniocentesis 

<20 weeks 

N=176 (60.7%) 

Amniocenteis 

> 20 weeks 

N=114 (39.3%) 

Birth weight (grams) 3083 + 854 2982 + 740 

Gestational age at 

delivery (weeks) 
37.2 + 4.16 37.7 + 2.83 

Preterm delivery less 

than 37 weeks (%) 
34 (19.3) 19 (16.7) 

Stillbirth/perinatal 

death (%) 
6 (3.4) 2 (1.8) 

Data presented as N(%) or mean and standard deviation 
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1251 patients were identified by the ultrasound log and 

1041 (83.2%) patients met the inclusion criteria (see figure 

1). 290 (27.9%) patients underwent an amniocentesis: 176 

(60.7%) were performed before 20 0/7 weeks (“early amnio 

group”) and 114 (39.3%) were at or after 20 0/7 weeks 

(“late amnio group”). Women were younger in the late 

amnio group (28.4 + 7.16 vs 32.7 + 7.42 years, p<0.0001) 

and were more likely to be African-American (table 1). 

Gestational age at delivery, rate of preterm birth prior to 37 

weeks, and birth weight did not differ between the two 

groups (table 2). Parity, substance use, and history of 

preterm birth also did not differ (table 1). Indication for 

referral for prenatal diagnosis differed with more patients in 

the late amnio group referred for an abnormal quad screen. 

When multivariate regression analysis was performed, 

there was no significant association of any of the included 

variables with gestational age at delivery.  

 

Figure 1. Study group 

We repeated the analysis excluding all patients who were 

referred after 24 0/7 weeks, leaving 280 patients for 

analysis: 104 (37.1%) in the late amnio group and 176 

(62.9%) in the early group. There continued to be a 

disparity in maternal age and ethnicity and a similarity in 

gestational age at delivery and birth weight between the 

two groups. Multivariate analyses showed that more 

patients in the early amnio group delivered prior to 37 

weeks as compared to the late amnio group. If we used 22 

0/7 weeks as the cutoff point for defining the “late amnio” 

group, the significant associations were similar with no 

increase in preterm deliveries in the late amnio group. As 

with the previous analysis, the regression analysis showed 

an increase in preterm deliveries in the early amnio group 

compared to the late amnio group. 

We reviewed adverse neonatal outcomes of the patients 

who underwent amniocentesis. The rate of adverse outcome 

(stillbirth, perinatal death and spontaneous abortion) did not 

differ between the late amnio and early amnio groups using 

the 20 week cut-off. There were 2 patients who experienced 

a spontaneous abortion and both were in the early amnio 

group. Three patients had pregnancies complicated by an 

antepartum stillbirth, two of which were associated with 

severe preeclampsia. Of these 3, 1 patient had 

amniocentesis after 20 weeks and presented at 31 weeks 

with severe preeclampsia and placental abruption. Two 

patients experienced a perinatal death, one had an 

amniocentesis prior to 20 weeks. The second patient was in 

the late group and the pregnancy was complicated by 

multiple anomalies. 

4. Discussion 

Genetic amniocentesis performed after 20 weeks 

gestation appears to be a safe procedure with preterm 

delivery rates, delivery gestational age and birth weights 

similar to when amniocentesis is performed prior to 20 

weeks.  

Rates of pregnancy loss and complications after 

amniocentesis vary in the literature. A randomized control 

trial from over 20 years ago reported a 1% increased risk of 

fetal loss with amniocentesis.
8
 A 2004 review of 29 studies 

investigating amniocentesis loss rates found an overall 

procedure-related loss rate of 0.6%
9
 and a 2007 review 

showed a pooled pregnancy loss within 2 weeks of 0.6%.
10

 

The latter review included the First and Second Trimester 

Evaluation of Risk for Aneuploidy (FASTER) trial in its 

analysis, which cited the lowest rate of fetal loss reported 

thus far at 0.06%.
11

  

When looking at outcomes by gestational age, one study 

found that procedure-related fetal losses were significantly 

associated with amniocentesis performed at or beyond 18 

weeks gestation compared to before 18 weeks, which the 

authors suggested may have been due to a difference in the 

background characteristics of the patients.
6
 Another study 

found higher rates of fetal loss, preterm birth, and stillbirth 

among women with amniocentesis performed between 19 

weeks and 23+6 weeks, compared to women who had 

amniocentesis performed before 19 weeks,
7
 but the authors 

acknowledge the small size of this sample and did not make 

any conclusion based on this.  

Our study was not designed to calculate a loss rate from 

amniocentesis but to investigate the outcomes when 

amniocentesis is performed after 20 weeks gestation. We 

did not find a difference in preterm birth or birth weight if 

the amniocentesis was performed later than the traditional 

time period. Patients who underwent amniocentesis after 20 

weeks were younger and were referred more often for 

abnormal quad screen results or for abnormal ultrasound 

findings. Considering women who have a known risk factor 

for aneuploidy would be referred earlier in pregnancy for 

specialized sonogram, these results were not suprising. In 

addition, we also found that African-American patients 

were more likely to undergo amniocentesis after 20 weeks, 

while Hispanic patients were more likely to have the 

procedure done before 20 weeks. The explanation for this is 

not entirely clear although later initiation of prenatal care 

may be a factor. The proportion of patients of advanced 

maternal age in this cohort does not differ by ethnicity, but 

there may be differences in when patients present for care 

and, therefore are referred later for specialized sonogram. 

This warrants further investigation. 
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Several limitations about our results should be noted. As 

this is a retrospective study and we are limited to the 

records available, our findings may be biased due to the 

number of patients who were lost to follow-up. Also the  

sample size is limited which precludes us from making 

definitive conclusions. However it is unlikely that a study 

with a sufficient sample size for definitive conclusions will 

ever be done since the number of patients needed to satisfy 

a power analysis would be very large. We acknowledge that 

perhaps patients may not return for care because they 

experience a pregnancy loss, but we would expect this to 

affect both groups similarly. Additionally, because of the 

retrospective nature of this comparison, there may be other 

inherent differences not taken into account in the analysis. 

Given that rates of periviable and extreme preterm 

deliveries are rare, our negative findings may be due to the 

size of the cohort as indicated above.  

Often patients are referred for prenatal diagnosis and 

amniocentesis after 20 weeks, so determining the risk of 

fetal loss in this time period would help tailor the 

discussion of the risks of the procedure with patients who 

may present later. Prior to 20 weeks gestation the loss is a 

spontaneous abortion. However after 20 weeks gestation 

and as the gestational age of invasive testing approaches 23 

weeks or more, the loss is no longer spontaneous abortion 

but preterm delivery. The particular importance of this 

gestational age range lies in the risks of the procedure later 

in pregnancy which include preterm delivery and neonatal 

morbidities such as necrotizing enterocolitis, respiratory 

distress syndrome, intraventricular hemorrhage or death. 

Although studies investigating third trimester 

amniocentesis suggest a procedure-related complication 

rate of 0.7-1.2%, including premature rupture of 

membranes, placental abruption, and preterm labor, among 

other complications,
12-14 

it is unclear whether late second 

trimester amniocentesis carries a similar complication rate. 

This study provides reassuring information regarding late 

amniocentesis and raises questions for additional research 

into the factors that may be associated with later initiation 

of prenatal care and/or referral for prenatal diagnosis.  

Abbreviation 

HIV: human immunodeficiency virus 
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