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Abstract

OBJECTIVE: The objective of the study was to estimate the risks of third‐trimester amniocentesis with continuous ultrasound guidance.

Cited Here...: Cohort study. We reviewed the medical records of women who had an amniocentesis with continuous ultrasound guidance after 30 weeks' gestation at a single institution from January 1991 through December 1994. For procedures performed from January 1991 to February 1994, we obtained information from a chart review. From March 1994 to December 1994, we collected data prospectively. The primary outcome was whether or not there were any complications within 48 hours of the procedure. We also sought to determine any risk factors associated with complications.

Cited Here...: Complete records and data were available for 562 amniocenteses during the study period. The mean gestational age at the time of amniocentesis was 34.9 weeks. Of the 562 procedures, five (0.8%) were unsuccessful and 50 (9%) required more than one needle stick. The complication rate was 0.7% (95% confidence level (CI) = 0.02%, 1.9%). These included spontaneous labor in a preterm gestation (1), premature rupture of the membranes (1), placental abruption (1), and fetal–maternal hemorrhage (1). No patient required an emergency cesarean delivery and none suffered a perinatal death (95% CI 0, 0.8%). Complications were not associated with the number of needle sticks, the presence of bloody amniotic fluid, or the level of operator experience.

CONCLUSIONS: Third‐trimester amniocentesis performed with continuous ultrasound guidance has a high success rate and low risk for complications.

Amniocentesis is a common invasive procedure that is used for both diagnostic and therapeutic indications during pregnancy. Information regarding the risks and complications for second‐trimester procedures is readily available.1,2 Less information is available regarding the risks of amniocentesis performed in the third trimester. Prior to the use of ultrasound, complications of third‐trimester amniocentesis were common and included rupture of the membranes, infection, maternal hemorrhage, uterine vessel injury, fetal or placental hemorrhage, fetal injuries, and fetal distress.3 Most obstetricians now use continuous ultrasound guidance for amniocentesis, but few studies offer information regarding the type and frequency of complications associated with this procedure.4,5 The purpose of this study was to examine the success rate and complications associated with third‐trimester amniocentesis when assisted with continuous ultrasound guidance. A secondary goal was to identify any factors that might predispose to complications of the procedure.
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MATERIALS AND METHODS

We conducted an observational study of all women who underwent a third‐trimester amniocentesis from January 1991 through December 1994 at the Ohio State University Hospital. From January 1991 to February 1994, we performed a chart review using a medical record search for procedures performed in our hospital among inpatients and outpatients. From March 1994 to December 1994, data were collected prospectively using a simple checklist at the time of the amniocentesis. We followed these patients until delivery for any late complications. All amniocenteses performed after 30 weeks' gestation were included.

An obstetric resident, a maternal–fetal medicine fellow, or an obstetric staff member performed the amniocenteses. Clinicians performed all of the amniocenteses with continuous ultrasound guidance either by the operator themselves or with the assistance of another obstetrician (Figure 1). All procedures took place in the hospital, either on labor and delivery or in an adjoining antepartum testing suite, and all were performed using 20‐ or 22‐gauge amniocentesis needles. Hospital staff performed a nonstress test after each procedure.

[image: Figure 1]Figure 1. Figure demonstrating the relationship between the needle and the ultrasound transducer during amniocentesis. By passing the needle within the plane of the ultrasound image, the length of the needle can be visualized continuously. This facilitates real‐time adjustments in needle direction and depth, and may help avoid fetal parts and the umbilical cord.Gordon. Third‐Trimester Amniocentesis. Obstet Gynecol 2002.



We obtained the following information for each amniocentesis: indication, gestational age at the time of the procedure, whether the needle traversed the placenta, the number of needle passes per procedure, the presence or absence of visible blood in the fluid specimen, the level of training of the operator, and the presence of any complications while monitored after the procedure or within 48 hours. For procedures performed after 37 completed weeks' gestation, we did not consider spontaneous labor or premature rupture of the membranes as complications.

We performed statistical analyses using either χ2 or Fisher exact test where appropriate. A P value <.05 was considered significant. Exact 95th percentile confidence intervals (CI) were calculated for all complication rates.6
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RESULTS

We found complete medical records for 562 women who had an amniocentesis after 30 weeks' gestation between January 1991 and December 1994. These included 469 procedures from the retrospective medical record review and 93 from the 10‐month prospective observation.

The mean gestational age (± standard deviation) at the time of amniocentesis was 34.9 ± 2.2 weeks, with a range from 30 to 42 weeks. Indications for performing the amniocenteses are listed in Table 1. Obstetric residents performed most of the procedures with supervision by obstetric staff or fellows. Third‐ or fourth‐year residents performed 244, first‐ or second‐year residents 184, and staff or fellows 134. Most commonly, residents performed the procedure assisted by other residents with indirect (hands‐off) supervision by the fellow or staff.

[image: Table 1]Table 1. Indications for Third‐Trimester Amniocentesis



The number of needle passes per amniocentesis ranged from one to four with a mean number of attempts of 1.1. Most (512, 91%) required only a single pass, whereas 50 (9%) required a second attempt. Eight women (1.4%) required three or four passes. We were unable to demonstrate a difference in the need for multiple attempts based on the level of training of the operator (resident versus staff/fellow, 10.5% versus 5.2%, P = .087). In addition, the specific postgraduate year (PGY) level of the resident or whether a fellow or staff performed the amniocentesis was not related (P > 05) to the mean number of attempts, the need for more than one attempt, or the incidence of blood‐stained amniotic fluid (see Table 2). Only five of the 562 amniocenteses (0.8%, 95% CI 0.3%, 2.1%) were unsuccessful. Of these five unsuccessful amniocenteses, the procedure was abandoned after three attempts in one instance, two attempts in two instances, and after a single attempt in two instances. The reasons for the unsuccessful attempts were not well recorded in the charts. Only one complication occurred in women having unsuccessful amniocentesis (Table 3, case 3). All five unsuccessful attempts were performed by obstetric residents.

[image: Table 2]Table 2. Operator Experience in Performance of Amniocentesis



[image: Table 3]Table 3. Description of Amniocenteses With Complications



We obtained clear amniotic fluid in 490 (87%) of the procedures, bloody fluid in 55 (10%), and meconium‐stained fluid in eight (1.4%). The color of the fluid was not recorded for four (0.7%) of the amniocenteses, and no fluid was obtained in the five unsuccessful attempts. The incidence of bloody amniotic fluid was higher if more than one needle stick was necessary (30% versus 8%, P = .001) or if the needle traversed the placenta (40% versus 3.6%, P = .001).

There were a total of four complications for a rate of 0.71% (95% CI 0.2%, 1.9%). Table 3 contains the details of these cases. All of the mothers and infants had a good outcome, and none had an emergency cesarean delivery. All four amniocenteses with complications were performed by senior level residents (PGY 3 and 4) with a single needle stick. We were unable to demonstrate a significant difference in the complication rates between resident and staff/fellow physicians (0.93% versus 0, P = .58) or in the presence of clear versus bloody amniotic fluid (0.41% versus 1.8%, P = .27). We could not determine whether the complications were associated with oligohydramnios or traversing the placenta because this information was not recorded for three of the four cases with complications. In cases 1 and 2, the amniotic fluid leakage and the preterm labor both occurred within 24 hours of the amniocentesis. The complications in cases 3 and 4 were first suspected due to the difficulty in obtaining the amniotic fluid and later confirmed to be due to a finding of abnormal fetal heart rate tracings immediately after the performance of the procedure.

No perinatal deaths or emergent cesarean deliveries for nonreassuring fetal heart rates occurred within 48 hours of amniocentesis (0, 95% CI 0, 0.8%). Among 468 cases with information regarding pregnancy outcomes beyond 48 hours, no patients experienced complications of the amniocentesis.
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DISCUSSION

Before the use of ultrasonography, the risks of third‐trimester amniocentesis were unacceptably high (0.4–10.8%) and included fetal injury, fetal death, and even, though rare, maternal death.3

Piiroinen and colleagues reported a 1.8% incidence of premature rupture of membranes, but no serious complications among 501 third‐trimester amniocenteses performed immediately after ultrasound examination (but without the use of continuous real time guidance).7

Most obstetricians now perform amniocenteses with continuous ultrasound guidance. We preformed a medical literature search using OVID from the years 1970 to 2001 using the search term “amniocentesis” and could locate only two series documenting the risks of a third‐trimester amniocentesis with continuous ultrasound guidance.4,5 Haeusler and colleagues reported no complications within 48 hours of an ultrasound‐guided amniocentesis among 194 women with gestational diabetes between 24 and 35 weeks' gestation.5 Among 962 third‐trimester procedures reported by Stark and coauthors, six (0.7%) required urgent delivery.4 In the latter study, staff obstetricians performed all of the procedures with continuous ultrasound guidance by an experienced sonographer. Although residents performed the majority of amniocenteses in our series, the complication rate was similar to that noted by Stark and colleagues. More importantly, no authors have reported a fetal death due to third‐trimester amniocentesis when the procedure has been performed with continuous ultrasound guidance.

No patient in the current series required an emergency cesarean delivery (0, 95% CI 0, 0.8%) immediately after the amniocentesis. Significantly, of the four procedures with complications, all became apparent during the period of monitoring and observation immediately after the amniocentesis. In the series described by Stark and colleagues, six women (0.7%, 95% CI 0.16, 1.24) required an urgent delivery before completion of fetal maturity studies.4 Five of these required emergency cesarean delivery either for fetal heart rate abnormalities (n = 3), placental bleeding (n = 1), abruptio placentae (n = 1), or uterine rupture (n = 1). Although our data suggest that performance of a third‐trimester amniocentesis may be safe in a setting where immediate delivery is not available, we still urge caution. Both studies describe complications with the potential to require an immediate delivery. Unfortunately, neither study identifies factors that could be used to determine which pregnancies are at higher risk for such complications.

Both our success rate (99.2%) and that of Stark and colleagues (98.4%), are higher than that reported by Piiroinen and coauthors (87%), where the amniocentesis was done without continuous ultrasound guidance.5,7 This suggests that continuous ultrasound guidance may improve the success rate of third‐trimester amniocentesis. Continuous ultrasound guidance may also reduce the number of needle sticks needed for a successful amniocentesis. The average number of needle sticks in our study was 1.1 per patient, which compares favorably to the rate of 1.4–1.6 reported before the use of continuous ultrasound.7–9

Resident obstetricians performed the majority of procedures in the current series, but always with the supervision of staff or fellows. Our complication rate and rate of fetal loss was unaffected by the level of experience of the person performing the amniocentesis, but the power of this study to detect a significant difference is low. The level of experience also did not affect the number of attempts necessary for a successful amniocentesis or the incidence of a bloody tap. Our study gave us a 52% power to detect a significant difference in the need to perform more than one attempt when comparing staff/ fellows versus residents. We recognize the potential for confounding factors in this finding because more complicated amniocenteses were possibly performed by more senior level operators, and the amount of direct supervision of residents was difficult to discern. This low complication rate and high success rate may not apply to an operator without special expertise who performs the procedure without supervision from more highly trained physicians. However, unlike genetic amniocenteses for which complication rates are associated with the level of experience of the operator,10,11 our study suggests that special expertise in third‐trimester amniocenteses may not be necessary, but additional studies are needed to confirm this finding. Although this is the second largest study to examine the risk of third‐trimester amniocentesis, a much larger study would be needed to better define the risk factors due to the very low complication rate. For example, to achieve a power of 80% to detect a 50% decrease in the complication rate from those procedures performed by residents versus those performed by staff/ fellows or between the risks associated with clear or bloody amniotic fluid, we would need 4,000 subjects in each group. It is unlikely that such a study could be performed in a single institution.

As expected, the incidence of a bloody tap was significantly higher if the procedure required a second pass or if the needle traversed the placenta. The amniocenteses that resulted in a bloody tap, however, did not have a higher complication rate although, again, the power to detect a difference is low. We were unable to determine whether traversing the placenta resulted in a higher complication rate because this information was not recorded for three of the four patients with complications. Stark and colleagues noted that half of their patients with complications had required a transplacental amniocentesis.4 Consequently, we recommend avoiding the placenta when possible. If this is not possible one should take care to minimize lateral movements of the needle and avoid obvious overlying fetal vessels by passing the needle through the placenta at a site distant to the umbilical cord insertion.

In summary, our study demonstrates that third‐trimester amniocentesis with continuous ultrasound guidance is safe and almost always successful. Obstetricians may use this information to counsel women regarding the risks and benefits of assessing fetal pulmonary maturity status with amniocentesis in the third trimester. Finally, the small but recognized risk of immediate complications supports a period of observation and fetal monitoring after the procedure.
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Table 3. Description of Amniocenteses With Complications

Needle  Operator

Case EGA Indication Complication Transplacental _Amniotic fluid _sticks _experience
1 33wk Preterm labor Amniotic fluid leakage Unknown Clear 3 PGY 4
2 34wk Preterm rupture of  Preterm labor Unknown Clear 1 PGY3
‘membranes
3 35wk Fetal growth Fetal-maternal hemorrhage Unknown None obtained PGY3
restiction for
FLM
4 40wk  Gestational Placental abruption Yes Bloody 1 PGY3
diabetes for
FLM
PGY = postgraduate year; FLM = fetal lung mawnity.
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Table 1. Indications for Third-Trimester Amniocentesis

Indication n

FLM before clective delivery 285

Evaluation of preterm labor or preterm 163
premature rupture of membranes

FLM for intrauterine growth restriction 62

Other (isoimmunization, karyotype) 52

FIM

fetal lung maturity.





