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Abstract

To characterize the prevalence and ultrasound detection of fetal anomalies in pregnancies with hydramnios, and to estimate anomaly and aneuploidy risks when no sonographic abnormality is noted.

This was a retrospective cohort study of singleton pregnancies with hydramnios. Hydramnios was categorized as mild, moderate, or severe based on greatest amniotic fluid index of 25.0–29.9 cm, 30.0–34.9 cm, or 35.0 cm or more, respectively. Antenatal anomaly detection was compared with assessment in the immediate neonatal period. Aneuploidy and fetal deaths were analyzed separately.

Hydramnios was diagnosed in 672 pregnancies, and 77 (11%) of neonates had one or more anomalies. Though more severe hydramnios was associated with higher likelihood of anomaly (P < .001), sonographic anomaly detection (79%) did not differ according to degree of hydramnios (P = .4). Of anomalies which eluded sonographic diagnosis, cardiac septal defects, cleft palate, imperforate anus, and tracheoesophageal fistula were the most frequent. If sonographic evaluation was normal, the risk of a major anomaly was 1% with mild hydramnios, 2% with moderate hydramnios, and 11% with severe hydramnios (P < .001). Aneuploidy was present in 10% of fetuses with sonographic anomalies and 1% without apparent sonographic anomalies. The fetal death rate was 4% in the setting of hydramnios; 60% of these cases had anomalies.

The anomaly detection rate in pregnancies with hydramnios was nearly 80%, irrespective of the degree of amniotic fluid increase. Residual anomaly risk after normal sonographic evaluation was 2% or less if hydramnios was mild or moderate and 11% if severe.

Hydramnios, an excess of amniotic fluid, complicates approximately 1% of pregnancies, with a fairly constant prevalence among different populations. More than 30 years ago, Queenan and Gadow reported that 20% of cases of hydramnios were accompanied by a congenital fetal anomaly. Other etiologies, such as rhesus isoimmunization, poorly controlled diabetes, and multiple gestation, are readily detected through routine antibody screen, glucose tolerance testing, and sonography, respectively. For many clinicians, the question becomes whether the hydramnios is complicated by an abnormality or whether it is simply idiopathic, often the most common finding. From neonatal descriptions of anomalies associated with hydramnios, it is clear that a variety of organ system malformations can lead to this complication, some relatively subtle. There have even been cases of hydramnios and underlying aneuploidy in which no major malformation was noted in the neonatal period. Thus, one cannot expect to detect all anomalies in the setting of hydramnios, and counseling is necessarily somewhat limited.

The anomaly rate in pregnancies with hydramnios will depend on the population studied—higher in pregnancies referred with complications and lower in a general (nonreferred) population. Over the past decade, reported anomaly rates have ranged from 8% to 45%. The likelihood of aneuploidy has similarly varied, from 0.4% to more than 10%. Though pregnancies with hydramnios are routinely evaluated with targeted sonography, little information is available to assist with counseling when the ultrasound evaluation is normal. Our objective was to compare neonatal ascertainment of anomalies with their sonographic detection in a large, nonreferred cohort with hydramnios. The goal was to estimate the residual risk of a major anomaly or aneuploidy, according to degree of hydramnios present, if no abnormality was detected sonographically.
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MATERIALS AND METHODS

This was a retrospective cohort study of singleton pregnancies with antepartum diagnosis of hydramnios between February 1, 1991, and September 30, 1997. Pregnancies were ascertained using a computerized ultrasound database, based on gestational age of at least 20 weeks and amniotic fluid index of 25 cm or more. After diagnosis of hydramnios, targeted sonography was performed in all cases. Hydramnios was categorized as mild, moderate, or severe based on amniotic fluid index of 25.0–29.9 cm, 30.0–34.9 cm, or 35.0 cm or more, respectively. Sonography was typically repeated every 4 weeks. Pregnancies were grouped according to worst degree of hydramnios to facilitate analysis.

Neonatal information was obtained using our computerized obstetric database, which contains selected pregnancy outcomes for all women who are delivered at our hospital. Though all singleton pregnancies with hydramnios were included, only those with fetal or neonatal anomalies were the objective of this analysis. Evaluation for major congenital anomalies is routinely carried out in the immediate neonatal period by attending faculty pediatricians, and karyotype analysis is performed at their discretion. Obstetric research nurses follow all infants suspected of having anomalies or aneuploidy on a daily basis and record this information in the obstetric database. The focus of the study was live-born singleton infants of 25 weeks' gestation or more, to permit verification of anomalies diagnosed in the immediate neonatal period. Information about fetal deaths (birth weight greater than 500 g) is also included in our database; however, malformation data may not be complete because of postmortem changes. For this reason, fetal deaths were analyzed separately, and malformations were considered present if detected antepartum, at delivery, or upon necropsy.

For study purposes, an anomalous infant was considered detected if at least one major anomaly present in the neonatal period had been noted during antenatal sonography. An anomaly was considered detected if at least one major abnormality of that organ system had been noted sonographically. The prevalence of anomalies and their ultrasound detection were analyzed according to degree of hydramnios and organ system(s) involved. An anomaly was considered major if potentially life threatening or requiring medical or surgical treatment in the immediate neonatal period. We included any cardiac septal defects that came to medical attention before hospital discharge in this category.

Aneuploidy was analyzed separately, according to presence or absence of major anomalies. In this way, we were able to evaluate the likelihood of either a major anomaly or aneuploidy, according to degree of hydramnios, even if no anomaly had been detected sonographically. Pregnancies complicated by diabetes were also analyzed separately. Gestational diabetes was diagnosed based on the presence of two or more abnormal values on a standard 100-g, 3-hour oral glucose tolerance test, using the thresholds of the National Diabetes Data Group. Statistical analyses were performed using χ2 test, Student-Newman-Keuls test, analysis of variance, and Mantel-Haenszel χ2 for trend (SAS system 8.0, SAS Institute, Cary, NC). P < .05 were judged statistically significant.
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RESULTS

There were 93,332 singleton pregnancies delivered during the study period. Hydramnios was diagnosed during antepartum sonography in 708 pregnancies, and 672 (95%) were delivered at our institution, representing 0.7% of deliveries during the study period. Hydramnios was categorized as mild in 446 pregnancies (66%), moderate in 145 (22%), and severe in 81 pregnancies (12%). Demographic characteristics are presented in , stratified by the degree of hydramnios. No significant differences in maternal age, ethnicity, weight at delivery, or presence of diabetes were noted between the mild, moderate, and severe hydramnios groups. Pregnancies with severe hydramnios were delivered at an earlier gestational age and had correspondingly lower birth weights. The number of large for gestational age infants, using a nomogram from our population, did not differ between groups.
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Seventy-seven infants (11%) were noted to have one or more major anomalies in the immediate neonatal period. Shown in  is the number of anomalous infants and their sonographic detection, stratified by the degree of hydramnios. The prevalence of anomalous infants was higher in pregnancies with more amnioticfluid, exceeding 30% in cases of severe hydramnios (P < .001). The sonographic detection rate was 79% overall and did not differ significantly according to the degree of hydramnios (P = .4). The likelihood of a major anomaly, with hydramnios and a normal sonographic evaluation, was 1% in pregnancies with mild hydramnios, 2% with moderate hydramnios, and 11% with severe hydramnios (P for trend < .001). Thus, as hydramnios increased, the greater prevalence of anomalies coupled with a stable anomaly detection rate led to greater residual anomaly risk.
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Ninety anomalies were identified in 77 infants.  is a graph of neonatal anomaly prevalence and sonographic anomaly detection, shown according to organ system involved. At least 90% of anomalies of the central nervous system, thorax, skeleton, kidney, and ventral wall were identified antenatally, whereas the detection rate for cardiac malformations, gastrointestinal anomalies, and craniofacial defects was considerably lower ().  lists organ system anomaly detection according to degree of hydramnios. Presented in  is a list of the specific anomalies not detected antenatally. The most frequent anomalies were cardiac septal defects, cleft palate, imperforate anus, and tracheoesophageal fistula. The ten infants with anomalies of more than one organ system were all detected.
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[image: Figure 1]Neonatal anomaly prevalence (dark bars) and sonographic anomaly detection (light bars) are shown according to the organ system involved. Percentages represent the number of organ system anomalies detected sonographically. CNS = central nervous system; GI = gastrointestinal.Dashe. Hydramnios and Anomaly Detection. Obstet Gynecol 2002.



Thirteen infants (2%, 95% confidence interval [CI] 1, 3) were aneuploid, and eight of these 13 infants were found to be anomalous in the neonatal period. In each of the 13 cases, hydramnios had been diagnosed after 25 weeks' gestation.  is a chart showing which of the aneuploid infants had one or more structural anomalies present in the neonatal period, and how many of these anomalies were detected with antenatal ultrasound. Overall, the prevalence of aneuploidy among anomalous infants with hydramnios was 10% (95% CI 5, 19) with no significant difference according to degree of hydramnios (12% with mild, 11% with moderate, and 8% with marked hydramnios). Six aneuploid infants (46%) had no anomaly detected antenatally, five of whom were also found to have no major anomaly in the neonatal period, even after the aneuploidy had been characterized. These five infants included four with Trisomy 21 and one with 9p deletion. The remaining infant had Trisomy 21 with Tetralogy of Fallot; interestingly, cardiac outflow tracts had not been able to be visualized sonographically. These six aneuploid infants conferred a residual aneuploidy risk of 1% (95% CI 0.4, 2) in the setting of a normal sonogram.

[image: Figure 2]Aneuploid infants are presented according to presence of anomalies confirmed in the neonatal period and whether the anomalies were detected sonographically. The five aneuploid infants with no major malformations included four with Trisomy 21 and one with 9p deletion.Dashe. Hydramnios and Anomaly Detection. Obstet Gynecol 2002.



Given the established associations between diabetes and hydramnios and between pregestational diabetes and fetal malformations, the cohort of women with diabetes was also evaluated. Of 672 pregnancies with hydramnios, 49 (7%) were also complicated by diabetes, including 13 (2%) with pregestational diabetes, 13 (2%) with gestational insulin-treated diabetes (Type A2), and 23 (3%) with gestational diet-controlled diabetes (Type A1). Anomalous infants were present in six diabetic pregnancies with hydramnios (12%), similar to the overall anomaly rate (11%). Three of these six anomalous infants were born to women with pregestational diabetes and three with gestational diabetes.

Fetal deaths were evaluated separately. There were 25 fetal deaths in pregnancies with the antenatal diagnosis of hydramnios. Anomalies were present in 15 cases (60%), in seven of 14 with mild hydramnios, four of four with moderate hydramnios, and four of seven with severe hydramnios. Karyotype data was not available for the fetal deaths. If fetal deaths are included with the overall group (697 pregnancies with hydramnios), the fetal death rate was 4% (95% CI 2, 5). The overall rate of a major anomaly or aneuploidy in a live-born or stillborn infant in pregnancies complicated by hydramnios was 14% (95% CI 11, 17) and was 9% for cases of mild hydramnios, 17% for moderate hydramnios, and 33% for severe hydramnios.
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DISCUSSION

Using a MEDLINE search for the terms “hydramnios” and “fetal anomaly” from 1966 through 2001, this series is the largest population-based analysis of fetal anomalies in pregnancies with hydramnios to date. Whereas prior studies have evaluated anomaly prevalence and risk factors for adverse outcome, our goal was specifically to improve counseling for women with hydramnios in whom no anomaly is detected sonographically. The prevalence of anomalies in our cohort (11%) is fairly comparable with other large series and confirms reports of greater anomaly risk with worsening hydramnios. Our detection of anomalous infants (79%) was also comparable with other series. Golan et al reported detection of 61% of 28 anomalous infants in their series of 197 pregnancies with hydramnios. Zahn et al detected 73% of 15 anomalous infants in pregnancies with hydramnios. When moderate or severe hydramnios is encountered, the suspicion for anomalies is quite high, and we were somewhat surprised that the detection of anomalous infants did not vary according to degree of hydramnios. However, because the overall prevalence of anomalies does increase with the degree of hydramnios, the residual risk of anomaly similarly increases. From our data, we estimate that if the sonographic evaluation is normal, the likelihood of a major anomaly in the setting of mild, moderate, and severe hydramnios is approximately 1%, 2%, and 11%, respectively.

Ultrasound technology continues to improve, and any analysis large enough to establish meaningful anomaly detection rates will be hampered by the improvement in technology over the study period, in our case the 1990s. Prenatal series have understandably tended to focus on anomalies most amenable to sonographic detection. For example, one group that reported detection of all anomalies (in a referred population) included no cases of imperforate anus, tracheoesophageal fistula, facial clefts, or atrial septal defects. During the period of our study, reliable detection of a variety of major organ system anomalies in this setting has been described, with findings similar to ours. Golan et al reported that all major anomalies of the central nervous system, kidney, diaphragm, and ventral wall were identified prenatally, whereas facial clefts, cardiac septal defects, and imperforate anus were not. A reason why anomaly detection in our series did not vary according to degree of hydramnios may be that certain anomalies are challenging if not impossible to reliably image, regardless of one's index of suspicion.

Other limitations of this retrospective review should be mentioned. We did not stratify our findings according to fetal size. This was because our interest was how well anomalies are detected when varying degrees of hydramnios are present, rather than anomaly prevalence in the setting of other risk factors. The combination of fetal growth restriction and hydramnios is associated with both malformations and aneuploidy, and amniocentesis has been recommended in such cases. Some cases of hydramnios are also related to diabetes. However, Lazebnik and Many found that the anomaly rate was not significantly different between diabetic pregnancies with hydramnios and nondiabetic pregnancies with hydramnios, similar to our results.

Should fetal karyotype analysis be offered when hydramnios is present? In the setting of a sonographic anomaly, we found an aneuploidy prevalence of 10%, comparable with the 9.6% prevalence reported by Stoll et al. When no anomaly is detected, the answer is less clear. Biggio et al reported that in such cases only one pregnancy of 370 contained an aneuploid infant. Though we encountered 13 aneuploid infants in 672 pregnancies (2%), if no anomaly was detected, the aneuploidy rate was only 1%. A caveat to this finding is that we did not have karyotype information available for the stillborn infants. Several groups in addition to ours have reported cases of hydramnios accompanied by aneuploidy in which the infant did not have a major malformation. Stoll et al described seven such infants, and Brady et al reported three others. We do not have information about maternal serum screening for aneuploidy or sonographic “soft signs” for Down syndrome in these cases, though such information would certainly be interesting. Although fetal karyotype may be offered in the setting of hydramnios, we suggest informing the woman that if no anomaly is detected sonographically, the aneuploidy risk is likely 1% or less. Further, in our series, none of the pregnancies with isolated aneuploidy developed hydramnios before 26 weeks' gestation, and in no case was the aneuploidy lethal in the immediate neonatal period.

Based on our findings, we suggest counseling women with mild or moderate hydramnios (amniotic fluid index below 35 cm) that targeted sonography may reduce their risk of an anomalous infant to 2% or less, comparable with the general population risk. In contrast, those with severe hydramnios remain at considerable risk (10% or more), and their anomalies may be less amenable to sonographic detection.
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Table 4. Anomalies Not Detected Antenatally

Cardiac
Ventricular scptal defect
Atrial scptal defect
Total anomalous pulmonary venous return
Double aortic arch
Pulmonic stenosis
Tetralogy of Fallot
Dextrocardia
Gentral nervous system
Encephalopathy (white matter atrophy)
Intracranial calcifications
Graniofacial
Tsolated cleft palate
Cleft lip and palate
Choanal atresia
Thorax
Diaphragmatic hernia (stomach not
involved)
Gastrointestinal
Tracheoesophageal fistula (isolated)
Tracheoesophageal fistula, csophageal atresia
Mesenteric cyst
Imperforate anus
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Table 2. Likelihood of Anomalous Infant According to Degree of Hydramnios

Mild Moderate Severe Total
(n = 446) (n = 145) (n = 81) (n = 672)
Anomalous infants 34 8) [5,10) 18 (12) [8, 19] 25 (31)* [21, 42 77 (11) [9, 14]
Anomalous infants detected 28 (82) [65,93]  15(83)[59,96] 18 (72) [51,88] 61 (79) [68, 88]

Likelihood of anomaly if none detected _ 6/418 (1) [0.5,3] _ 3/130 (2)[05,7)

7163 (11)* [15, 22)

166611 @) [2,4]

Data presented as 1 (0), 95% exact confidence intervals in brackets.
* P for trend < .001.
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Table 3. Sonographic Detection of Organ System Anomalies According to Degree of Hydramnios

Mild Moderate Severe Total

(n = 30/40) (n=15/18) (n=21/32) (n = 90)
Gentral nervous system 1313 m o8 23125 (92)
Cardiac 37 112 411 8120 (40)
Gastrointestinal 2% 213 45 813 (62)
Thoracic 415 22 353 9110 (90)
Graniofacial 35 112 oL 418 (50)
Skeletal 3 212 33 8/8 (100)
Renal 1 22 0 3/3 (100)
Ventral wall 11 in n 3/3 (100)

Data cxpressed as 1 ().
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Table 1. Demographic Characteristics According to Degree of Hydramnios

Mild Moderate Severe Total
(n = 446) (n = 145) (n = 81) (n=672)
Maternal age (y) 267 276 276 266
Ethnicity
Hispanic 236 (53) 79 (54) 144 (54) 350 (53)
Black 150 (34) 37 (26) 20 (25) 207 (31)
White 54 (12) 23 (16) 14(17) 91 (14)
Other 61 6(4) 304 15 2)
Maternal weight at delivery (Ib) 184+ 43 185+ 43 192+ 48 185+ 43
Maternal diabetes 34(8) 10 (7) 5(6) 49 (7)
Gestational age at delivery (wk) 39+3 383 37 £ 3¢ 383
Birth weight () 3466 + 723 3484 + 834 3230 = 974* 3441 = 784
Infant >90th percentile for gestation 133 80) 16 32) 30 37) 200 31)
Data presented as mean + standard deviation or 7 ()

Maternal weight information was available for 424 women with mild hydramnios, 133 with moderate hydramnios, and 72 with severe

hydramnios.
* P< .05 compared with other groups,





