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Abstract 

The purpose of the study was to determine if fetal mild 

isolated ventriculomegaly (MIVM) is associated with 

developmental difficulties during infancy and early 

childhood. Of particular concern, is the intellectual 

functioning of children diagnosed with this neuroanatomical 

abnormality. Current research on this condition is sparse. 

While the existing literature is limited by methodological 

problems, preliminary data suggests that fetal MIVM is 

associated with increased rates of cognitive impairment. 

These children need to be evaluated in order to provide 

prospective parents with reliable information about the 

outcome of fetal MIVM. In addition, should infants diagnosed 

prenatally with fetal MIVM demonstrate developmental 

difficulties they will need to be targeted for 
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early intervention services. 

The obstetrics and gynecology department of the UT 

Southwestern Medical School maintains an on-line database 

containing all information from each ultrasound performed in 

the institution. This database was accessed to obtain the 

records of women who underwent sonograms which resulted in 

the diagnosis of isolated fetal MIVM from January 1, 1990 to 

February 28, 1996. From this database, 24 subjects were 

obtained for participation in the study. Two subjects were 

lost to attrition during data collection, resulting in a 

total of 22 clinical subjects. Comparison subjects were 

selected from the same on-line database. The criteria for 

inclusion in the comparison group was normal sonogram data, 

and uncomplicated pregnancy and birth. In addition, 

comparison subjects were selected to match the clinical 

subjects on the variables of age, sex, race, gestational age 

at birth and indication for the sonogram. 

Data was collected in the spring of 1996. Study 

participants were administered the Bayley Scales of Infant 

Development - Second Edition (BSID-II) and the Vineland 
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Adaptive Behavior Scales - Interview Edition, Short Form at 

a testing site at Parkland Memorial Hospital or St. Paul 

Hospital in Dallas, Texas. The instruments were administered 

by two doctoral students in school psychology who were blind 

as to the subject's membership in the clinical or comparison 

group. 

Differences in the test scores of the clinical and 

comparison group were analyzed by conducting an ANCOVA, 

MANOVA, and a Fisher's exact test. A stepwise multiple 

regression was performed to determine which variables 

predicted a subject's membership in the clinical group. 

Finally, a discriminant analysis was conducted to determine 

if a subject's membership in the clinical or comparison 

group could be predicted from test scores. The results of 

the statistical analysis indicated that clinical subjects 

performed significantly lower on the Bayley Scales of Infant 

Development - Second Edition and demonstrated higher rates 

of developmental delay. However, the clinical and comparison 

groups were not found to differ in terms of their 

performance on the Vineland Adaptive Behavior Scales. MIMV 
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status and race were significant predictors of the Mental 

Development Index of the BSID - II. Race, age, sex, and 

income level were significant predictors of the Composite on 

the Vineland. The MDI of the BSID-II predicted a subject's 

membership in the clinical versus comparison group while the 

Vineland Composite was not a significant predictor. Based on 

the results of this preliminary investigation, children with 

prenatally diagnosed MIVM demonstrate lower performance on a 

test of cognitive development and higher rates of 

developmental delay. Additional corroborative research is 

needed to provide the full clinical picture of fetal mild 

isolated ventriculomegaly. 
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CHAPTER I 

OVERVIEW 

This chapter is divided into the following sections: 

Introduction, Rationale, Statement of Purpose, Research 

Questions, Definition of Terms, Assumptions and Limitations 

and Summary. The purpose of the Introduction section is to 

present a brief review of the literature on infants who are 

biologically at risk. The guiding theory and research 

underlying this study will be introduced in the Rationale 

section. The primary purpose of the study will be described 

in the Statement of Purpose section while the major 

questions examined in the study will be outlined in the 

Research Questions section. The specific terminology used 

throughout this dissertation will be delineated in the 

Definition of Terms section. Limitations of the study, 

including possible threats to validity and assumptions made 

by the researcher will be presented in the Assumptions and 

Limitations section. 
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Introduction 

Research is continually uncovering factors which 

compromise development and lead to intellectual and 

behavioral difficulties which emerge during infancy and 

childhood. Of particular concern is the developmental 

outcome of children exposed to biological risk conditions 

which include genetic disorders, prenatal insults and 

perinatal complications. Interest in infants biologically 

at-risk for developmental problems has proliferated, 

particularly within the past 25 years, as a result of 

rapidly improving medical technology, which has allowed for 

improved identification of conditions that cause or 

contribute to developmental difficulties (Kopp, 1994). 

Moreover, the increasing survival rate of infants exposed to 

prenatal · and perinatal complications has resulted in the 

need to understand the outcomes of biological risk variables 

for the purpose of early intervention. 

Yet, research on biologically vulnerable children is 

fraught with methodological difficulties. Individuals often 

possess a multitude of biological as well as environmental 
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risks which make it difficult to attribute outcome to a 

single cause. Often, studies are limited by small sample 

sizes and inadequate controls (Aylward & Pfeiffer, 1991). It 

would appear there is a need for controlled research which 

permits investigation of a single risk factor. 

Rationale 

Very few if any categories of biological risk have 

received more recent attention than prenatal complications, 

probably because prenatal and perinatal risk factors have 

been associated with a substantial proportion of cognitive 

and developmental problems (Kopp, 1994; Strom, 1991). For 

example, Kopp (1994), in reviewing the literature, found 

that prenatal factors accounted for as many as 85% of 

developmental disorders. 

The impact of perinatal complications on the 

developmental outcome of young children will be reviewed in 

chapter II. The literature review will be selective and 

limited to neurological complications associated with 

prenatal insult or abnormalities in the developing fetus. 

The target population of this study, children diagnosed 



prenatally with mild isolated ventriculomegaly (MIVM), will 

be reviewed in depth. 

Statement of Purpose 
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The purpose of this study will be to determine if mild 

isolated ventriculomegaly is associated with developmental 

difficulties during infancy and early childhood. Of 

particular concern, is the intellectual functioning of 

children diagnosed with this neurological abnormality. The 

existing literature is limited by methodological problems, 

although preliminary data suggests that fetal mild isolated 

ventriculomegaly is associated with increased rates of later 

cognitive impairment (Patel, Filly, Hersh & Goldstein, 

1994). These children need to be evaluated in order to 

provide prospective parents with reliable information on the 

outcome of fetal MIVM. In addition, should infants diagnosed 

prenatally with MIVM demonstrate developmental difficulties 

they will need to be targeted for early intervention. It is 

the assumption of this study that outcome data will lead to 

better decision making on the part of prospective parents, 

as well as, future medical and educational interventions. 



Research Questions 

The following research questions will be examined in 

conducting this outcome study on infants with mild isolated 

ventriculomegaly: 

5 

1. Do differences exist between the sample means of 

children diagnosed with fetal mild isolated ventriculomegaly 

and normal matched controls on the Bayley Infant Scales of 

Development - 2nd Edition and the Vineland Adaptive Behavior 

Scales? 

2. Do differences exist between sample means of males and 

females diagnosed with fetal mild isolated ventriculomegaly? 

3. Is the severity of ventricular enlargement associated 

with scores on the Bayley Infant Scales of Development - 2nd 

Edition and the Vineland Adaptive Behavior Scales? 

4. Do the variables of group membership, race, sex, family 

income level, and maternal education predict test scores? 

5. Can membership in the clinical versus comparison group 

be predicted from the test scores? 



Definition of Terms 

Antenatal: Before birth 
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Developmentally Delayed: A term used to describe a 

condition in which a child fails to achieve intellectual 

and/or motor developmental milestones within normal limits. 

Hydrocephalus: A term used to describe a heterogenous group 

of conditions in which there is a progressive increase in 

intraventricular and intracranial pressure, often resulting 

in craniomegaly. Hydrocephalus results from either the 

overproduction CSF or the blockage of CSF reabsorption and 

may be an isolated phenomenon or occur in association with 

other central nervous system abnormalities. 

Mild Isolated Fetal Ventriculomegaly: A condition in which, 

during fetal development, the width of the atrium of the 

lateral ventricles falls between 11 and 15 millimeters and 

no other associated anomalies are detected. 

Perinatal: Around the time of birth. 

Prenatal: Before birth. 

Ventriculomegaly: A condition in which during fetal 

development, the width of the atrium of the lateral 



ventricles exceeds 10 millimeters. Other central nervous 

system anomalies and extra central nervous system anomalies 

may also be present. 

Assumptions and Limitations: 

It is assumed that the subjects comprising the 

experimental group represent a medically homogenous sample. 

Thus, the supposition is that experimental subjects did not 

have any other abnormalities which were missed during 

prenatal sonography. 

The main limitation of this study involves the 

predictive validity of infant assessment techniques. Scores 

on tests of intelligence become more stable with age. 

Assessments conducted during infancy and early childhood 

demonstrate limited predictive validity, particularly for 

nonimpaired subjects. Predictive validity, however, is 

substantially improved for infants who are at-risk for 

developmental difficulties (Strom, 1991). In addition, the 

results of this investigation may be influenced by 

uncontrolled factors. Although this study will attempt to 

limit threats to external validity by using a control group 

7 



matched on relevant factors, it is possible that other 

uncontrolled variables will affect data results. 
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Chapter II will provide a more thorough review of the 

literature relevant to this dissertation. Chapter III will 

describe the methodology that will be used in this study. 

Chapter IV will provide the results of the study and Chapter 

V will describe the implication of those results. 



CHAPTER II 

LITERATURE REVIEW 

This chapter is divided into 5 major headings. The 

first heading, Overview of Biological Risk Research, briefly 

reviews the political and social forces which have 

contributed to the research in this field, outlines trends, 

and progress in outcome studies on high risk infants. The 

second major heading, The Outcome of Specific Perinatal 

Complications, focuses on the advances and pitfalls of 

perinatal risk research. This heading is subdivided into 

five subheadings: Intraventricular Hemorrhage, 

Hydrocephalus, Ventriculomegaly, Nonisolated 

Ventriculomegaly, and Isolated Ventriculomegaly. Each of 

these four subheadings review the literature on the outcome 

of a specific fetal central nervous system abnormality. The 

third major heading, Sonography and Ventriculomegaly, 

discusses fetal development, as well as, the reliability of 

sonography in diagnosing ventriculomegaly. The fourth major 

heading, Summary, provides a synopsis and integration of the 

9 
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preceding sections of this chapter. 

Overview on Biological Risk Research 

Trends in federal law over the past two decades reflect 

the growing concern with providing appropriate educational 

and intervention services to children with handicapping 

conditions. PL 94-142, the Education of All Handicapped 

Children Act passed in 1975 provided the first federal 

mandate that ensured a free and appropriate public education 

to children with disabilities. Services to handicapped 

children were further extended by the passage of Public Law 

99-457, which mandated all states applying for PL 94-142 

funding to provide a free appropriate public education to 

preschool children, ages 3 to 5 by the 1990-91 school year. 

In addition, PL 99-457 established a state grant program for 

the purpose of providing early intervention services to 

infants and toddlers, ages birth to three who demonstrate a 

developmental delay or who are at-risk for significant 

developmental delay (Rossetti, 1990). Currently, a majority 

of states are participating in the early childhood 

intervention grant program. 
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The implementation of PL 94-142 and PL 99-457 has 

spurred the development of early intervention programs for 

at-risk infants and children. This in turn has led to a 

proliferation of research on the efficacy of early 

intervention with handicapped children (Telzrow, 1991). 

While research on early intervention is often limited by 

short follow-up periods and heterogenous subject samples, 

programs have generally demonstrated a positive effect on 

handicapped children (Gray & Dean, 1991). Indeed, some 

studies reveal remarkable outcomes. In reviewing the 

literature, Telzrow (1991) found evidence that early 

educational interventions resulted in lower rates of 

placement in special education classes and better adjustment 

to regular education for handicapped children. Guralnick & 

Bricker (1987) found good support for the ability of 

educational and parent training interventions to prevent the 

decline of intelligence in children diagnosed with Down's 

syndrome. 

Effective education and intervention programs appear to 

benefit infants who demonstrate a broad range of 



developmental disabilities, particularly when implemented 

early in a child's development. Intervention may be 

12 

particularly important in assisting parents in properly 

caring for their child, and preventing understimulation, and 

overstimulation which sometimes occurs with handicapped 

infants. In addition, families can be directed toward 

resources and other professional services that might benefit 

the child (Rossetti, 1986) ~ Yet, intervention can only be 

accomplished when children in need of early assistance are 

properly identified. Without accurate identification of 

handicapping conditions and the factors which place a child 

at-risk for disability, programs become inefficient, costly, 

and children go unserved. Unfortunately, the identification 

of disabilities during infancy and early childhood is 

complicated by limitatlons imposed by assessment methods 

(Strom, 1991). 

Development during the early childhood years is 

characterized by accelerated and often uneven growth and 

change. A child may demonstrate a pattern of rapid 

advancement followed by a period of little or no progress in 



a particular ability. Moreover, some skills may emerge and 

develop quicker than others for an individual child. The 

rapid change which characterizes early childhood years 

translates into poorer reliability of assessment results. 

13 

In addition to variable patterns of development, many of 

the behaviors which dominate infancy and early childhood 

differ from the abilities important to functioning later in 

life. This is particularly true of the reflexive behaviors 

which are sampled by most infant tests. Thus, many of the 

language and cognitive abilities which are crucial to school 

performance are not thoroughly sampled by assessment 

instruments (Strom, 1991). This might be a result of the 

fact that higher cognitive functions are just emerging and 

not well developed during early childhood, and are too 

difficult to assess with standardized instruments. In cases 

of central nervous system insult, deficits may not be 

revealed until the child reaches the developmental level at 

which the ability typically appears (Kopp, 1994; Strom, 

1991) . 

Another problem in identifying children with 
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handicapping conditions involves the plasticity of the brain 

during early life (Strom, 1991). Plasticity refers to the 

brain's ability to recover functioning following injury. 

Plasticity appears to be the result of the large pool of 

available neural connections which have not been specified 

for a function because of the brain's immaturity. 

Plasticity accounts for the phenomenon in which children are 

able to develop equally good language skills following 

injury to the left hemisphere, while the same damage would 

create irreparable verbal deficits in adults (Huttenlocher, 

1994). Huttenlocher (1994), however, cited research that 

strongly suggests that young children who experience 

injuries to the brain are not free from cognitive deficits, 

but generally exhibit difficulties in other skills or 

overall ability which may not appear until later in life. 

Given what is known about infancy and early childhood, 

it is not surprising that developmental assessment 

techniques lack the strong predictive validity associated 

with the intellectual assessment instruments designed for 

older children and adults. In fact, results of infant tests 
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demonstrate very poor correlations with later IQ scores for 

normal subjects (Aylward, 1994; Rossetti, 1986; Strom, 

1991). The predictive validity of infant tests is improved 

significantly, however, after the age of 24 months (Strom, 

1991). Moreover, correlations between infant assessment and 

later IQ scores increase when the interval between the 

administration of instruments is short (Crowe, Deitz & 

Bennett, 1987; Strom, 1991; Rossetti, 1990). Prediction is 

also improved when similar domains of assessment items are 

correlated, such as early vocalization and vocabulary, 

reading and spelling scores (Lipsitt, 1992). 

An exception to the poor predictive validity of early 

assessment appears to apply to clinical populations. For at 

risk and handicapped infants, assessment appears to 

correlate at least moderately with later IQ results 

(Alyward, 1994; Crowe et al., 1987; Strom, 1991). In fact, 

"prediction rates may account for as much as 49% of the 

variance between early and later measures in significantly 

damaged infants, usually with developmental quotients less 

than 80" (Alyward, p. 230, 1994). In terms of identification 
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and classification the predictive validity of infant tests 

for the lower portion of the normal distribution is 

striking. Vandeer and Schweid (cited in Crowe et al., 1987), 

for example, found that of 15 infants classified as mentally 

retarded based on scores obtained from the Bayley Scales of 

Infant Development 73% retained this category. 

Despite the limitations, standardized infant assessment 

instruments have been used in research to demonstrate the 

developmental outcomes of numerous high risk populations. 

Landy, Fletcher Zarlig, Chapieski & Francis (cited in 

Alyward & Pfeiffer, 1991) for example, found that very low 

birth weight infants who exhibited hydrocephalus secondary 

to intraventricular hemorrhage performed more poorly on the 

Bayley Scales of Infant Development than other low birth 

weight babies. Similarly, Watt (1990) found that infants who 

were small for gestational age performed significantly lower 

on the Bayley Scales of Infant Development than normal sized 

controls. 

Research has demonstrated that outcome in some 

biologically high risk infant populations may be influenced 
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by environmental variables, such as socioeconomic status and 

maternal education (Ellison, 1991, Kopp, 1994, Telzrow, 

1991). Ellison (1991) reviewed the literature and found 

support for both an increased rate of perinatal 

complications among lower social classes and a mitigating 

effect of middle class status on the sequelae of 

biologically at-risk infants. This line of research was not 

unequivocal, however. Some investigations did not 

demonstrate a socioeconomic influence. What appears 

important is that environmental factors are considered in 

identifying handicapped children. Lower class children with 

disabilities may be at risk for increased difficulties due 

to poor parenting skills and resources. Similarly, research 

which draws conclusions about the outcomes of biological . 

risk factors should include the host of variables which 

might affect development (Kopp, 1994). 

The social concern regarding the welfare of 

handicapped infants and toddlers which culminated in the 

passage of public law 99-457, had it's roots in research 

demonstrating the vulnerability of children to medical and 
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social risk factors (Kopp, 1994). Biological risk became an 

increasing focus of research during the past 20 years. This 

was part1ally a result of advances in medical technology 

which allowed for the increasing survival rate of children 

experiencing prenatal and perinatal complications (Alyward 

1994; Rossetti, 1990; Telzrow, 1991). While, improved 

medical interventions might have likely decreased the number 

of children suffering from major central nervous system 

dysfunction, they appear to have contributed to more mild 

and moderate handicapping conditions (Alyward & Pfeiffer, 

1991). Children are surviving perinatal complications at 

increase~ rates but often at the expense of developmental 

difficulties (Rossetti, 1986). In addition, medical advances 

such as in the area of ultrasonography, have made possible 

the diagnosis of central nervous system abnormalities and 

injuries which would not have been detected in the past 

~ 

(Raz, Lauterbach, Hopkins & Porter, 1995). 

As research into biological risk has advanced, 

investigations have increasingly focused on more specific 

clinical populations. This practice has diagnostic utility. 
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In addition, the categorization of at risk infants into 

clinical groups provides the sample with homogeneity and 

allows for better interpretations of data results (Kopp, 

1994). Thus, the research trend is away from inclusive 

categories (e.g. very low birth weight) toward very defined 

diagnostic groups (e.g. very low birth weight with 

intraventricular hemorrhage). 

Another research trend is the delineation of subject 

variables and context variables within clinical populations 

(Kopp, 1994). This is underscored by the number of research 

studies which have examined the relationships between 

environmental factors and biological risk events. It has 

also led to categories used to describe the nature of 

impairments. Rossetti (1986) described the nomenclature 

which has evolved in the classification of developmental 

difficulties. According to Rossetti, The term developmental 

delay characterizes an aberrant rate of development during 

infancy and early childhood. Developmental Disorder by 

contrast, describes conditions in which abilities operate in 

a maladaptive manner (e.g. autism). Finally, developmental 
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deficit denotes functioning which is static such as is found 

in infants with sensory impairments. 

Research on the Outcome of Specific Prenatal & Perinatal 

Complications 

A large body of research has evolved, documenting the 

outcomes of a number of prenatal risk factors. Perinatal 

complications which result in neurological abnormalities 

probably account for some of the most devastating effects on 

development (Filly, 1994). "Estimates suggest that overall 

prenatal risks account for upwards of 85% of the cases of 

severe mental retardation and neurological and sensory 

disorders (Kopp, p.4, 1994) ." Thus, there is a need to 

accurately identify specific perinatal risk conditions which 

affect central nervous system functioning and demonstrate 

their developmental outcomes. In fact, this line of research 

has resulted in the successful classification of many 

conditions and in some cases has contributed to methods of 

intervention. Such research has also served to underscore 

the difficulties inherent in examining the effects of 
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biological factors discussed previously. The neurological 

conditions that result in perinatal risk range in severity 

and often encompass multiple etiologies. Similarly, various 

disorders overlap in terms of the areas of the brain 

affected. This has necessitated the careful delineation of 

diagnostic groups in order to reliably predict outcome. An 

examination of the research on the effects of intracranial 

hemorrhage (ICH), and ventriculomegaly will serve to 

illustrate this point. 

Intracranial Hemorrhage 

Numerous investigations have been undertaken to 

determine the effects of perinatal intracranial hemorrhage 

(ICH) on the central nervous system. Growing interest in ICH 

has resulted from the finding that as many as 40% of preterm 

infants are affected by intracranial hemorrhage (Raz et al., 

1995). Overall, research has demonstrated that infants 

afflicted with ICH show increased rates of neurological 

handicaps and deficits in cognitive or motor functioning 

(Ellison, 1991, Raz et. al., 1995). Yet, early 

investigations have been difficult to interpret due to the 



heterogeneity of ICH and the failure to take into account 

associated outcome variables (Ellison, 1991). 
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Intracranial hemorrhage varies in severity and the 

location of the brain affected. "Hemorrhages vary from small 

ones confined to the subependymal region to hemorrhages 

within the confines of the lateral ventricles to extension 

of the hemorrhage into the brain parenchyma, usually 

adjacent to the ventricles (Ellison, p.60, 1991) " ICH has 

been subgrouped into four severity grades depending on the 

extension and effect on the ventricles and parenchyma. 

Using this grading system, researchers have been able to 

demonstrate an association between severity of ICH and 

developmental outcome. Raz et al. (1995), for example found 

that the severity of ICH was directly related to degree of 

later impairment in 54 school aged children. Importantly, 

this investigation documented specific outcomes for ICH, 

including the finding that more severe cognitive deficits 

occur in children with left hemisphere lesions. Moreover, 

severity of ICH was associated with nonselective deficits 

across, cognitive, motor, and behavioral domains. 



Other recent investigations have shown differences in 

outcomes combining ICH with additional conditions, such as 

hydrocephalus and cerebral atrophy (Ellison, 1991). The 

influence of other environmental and biological variables 
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(i.e SES, maternal education, prematurity) in the result of 

ICH have been also examined (Ellison, 1991; Raz, et al, 

1995). These studies, which indicate that intracranial 

hemorrhage accounts for the majority of variance in 

developmental results, lead to increased confidence in 

predicting outcome (Ellison, 1991). 

Ventriculomegaly 

Ventriculomegaly, or enlarged cerebral ventricles, 

represents a spectrum of related conditions. 

Ventriculomegaly can result from a number of other 

pathologies, including brain malformations and injuries 

which destroy surrounding brain tissue (Filly, Goldstein & 

Callen, 1991). In fact, ventricular dilation commonly 

results from intracranial hemorrhage. Because 

ventriculomegaly is associated with so many neurologic 

abnormalities it has been considered by some experts to be 
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the "tip of the iceberg" when detected sonographically 

(Filly et at., 1991). Diagnostic subgroups have evolved as 

research has increasingly demonstrated the diverse range of 

etiologies and outcomes associated with ventriculomegaly. 

Hydrocephalus 

Ventriculomegaly which is progressive, and associated with 

increased intracranial pressure and enlarged cranium is 

known as hydrocephalus. Hydrocephalus is itself an extremely 

heterogenous condition. The onset of hydrocephalus is 

usually during the prenatal period and it is often diagnosed 

antenatally, although it might occur during early infancy as 

well. In addition, the etiologies of hydrocephalus are 

numerous. Hydrocephalus could be the result of isolated 

brain malformations, or intracranial hemorrhage. Most often, 

however, hydrocephalus is associated with other congenital 

abnormalities or neurological conditions, including spina 

bifida {Chervenak, Berkowitz, Tortora & Hobbins, 1985; 

Nyberg, Mack, Hirsch, Pagon & Shepard, 1987; Serlo, 

Kirkinen, Juppila & Herva, 1986; Vintzileos et al., 1987; 

Willis, 1993). In investigating 53 cases of fetal 
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hydrocephalus, Chervenak et al. (1985), for example, found 

associated abnormalities in 83 percent. Similarly, Nyberg et 

al. (1987) found that 51 out of 61 fetuses diagnosed with 

hydrocephalus also had at least one other central nervous 

system abnormality. 

The outcome of hydrocephalus has been well 

investigated. The mortality rate associated with fetal 

hydrocephalus is extremely high, with most deaths occurring 

prenatally. Chervenak et al. (1985) and Nyberg et al. (1987) 

found an. ultimate survival rate of 28% and 34%, 

respectively. Other studies have documented similarly low 

survival rates (Cochrane, et al., 1984; Serlo et al., 1986). 

In addition, research suggests a high incidence of 

neurological handicaps among surviving children affected by 

hydrocephalus. Approximately 60% of hydrocephalic infants 

are estimated to develop significant cognitive or motor 

disabilities (Blackman, 1990). Chervenak (1985), for 

example, found that more than half of the children 

prenatally diagnosed with hydrocephalus demonstrated below 

average scores on the Bayley Scales of Infant Development. 
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Similarly, Vintzileos et al. (1987) found that of 9 

survivors of fetal hydrocephalus, 5 demonstrated mild to 

severe developmental delays. Amato, Huppi, Durig, Kaiser & 

Schneider (1990) investigated the outcome of isolated fetal 

hydrocephalus through follow up neurologic, hearing and 

vision examination at 12 months of age. Of 13 surviving 

infants, only 3 were found to be developmentally normal. 

Seven infants demonstrated mild retardation while two were 

judged to be severely retarded. 

Yet, like most perinatal complications, the outcome of 

hydrocephalus is dependent upon several factors. In the 

presence of multiple concomitant neurological abnormalities, 

the prognosis of hydrocephaly declines (Nyberg, et al., 

1987). In general, the more anomalies that accompany 

hydrocep~alus the lower the IQ for a given individual 

(Willis, 1993). In reviewing the literature, Willis (1993) 

found several patterns among subgroups of children with 

hydrocephalus. For example, congenital hydrocephalus appears 

to affect intelligence to a lesser extent than hydrocephalus 

caused by infection. Moreover, hydrocephalus which develops 



in early stages of prenatal life appears to affect 

visuospatial and visuomotor abilities, whereas, 

hydrocephalus which develops as a result of injury 

correlates with language difficulties. 

Nonisolated Ventriculomegaly 
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Ventriculomegaly is often but not always associated with 

hydrocephalus. A number of pathological conditions can 

produce enlarged cerebral ventricles which are stable and 

not associated with craniomegaly. Nonhydrocephalic 

ventriculomegaly can result, for example, from dysgenesis of 

the corpus callosum, infection, specific brain malformations 

(e.g. Dandy Walker Syndrome) and vascular injury (Filly et 

al., 1991). Moreover, genetic studies reveal an elevated 

percentage of chromosomal abnormalities in fetuses with 

ventriculomegaly (Nicolaides, Berry, Snijden, Thorpe-Beeston 

& Gosden, 1990). Thus, nonhydrocephalic ventriculomegaly 

also represents an extremely heterogenous condition in terms 

of etiology (Filly et al., 1991; Goldstein LaPidus, Filly & 

Cardoza, 1990; Mahony, Nyberg, Hirsch, Petty, Hendrix & 

Mack, 1988). 
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Developmental outcome of nonhydrocephalic 

ventriculomegaly, although generally poor, has been 

demonstrated to vary widely. Research suggests differences 

in outcome depending on the presence of additional central 

nervous system abnormalities (Amato et al., 1990; Chervenak 

et al., 1984; Mahony et al., 1988; Nicolaides et al., 1990; 

Vintzileos, et a1 :·, 1987}. The severity of cerebral 

enlargement may also effect outcome, although this has not 

been universally demonstrated (Filly, 1994}. These 

differences have led to the classification of 

nonhydrocephalic ventriculomegaly as isolated versus 

nonisolated and mild versus severe. 

In the majority of cases, nonhydrocephalic 

ventriculomegaly is associated with additional 

abnormalities, particularly those of the central nervous 

system. Although studies vary, estimates indicate that 

between 75 to 85% of fetuses diagnosed with ventriculomegaly 

also exhibit an additional abnormality of the central 

nervous system (Cochrane et al., 1985; Goldstein et al., 

1990; Nyberg et al., 1987). 



The prognosis of nonisolated ventriculomegaly appears 

to be particularly dismal. Like hydrocephalus, the rate of 

fetal and neonatal death is elevated for this population, 

although more variability exists between studies. Bromley, 

Frigoletto & Benacerraf (1991) reported a survival rate of 

84% out of 12 cases of nonisolated ventriculomegaly. In a 

larger study, however, Goldstein et al. (1990) found that 

only 19% of 37 fetuses identified with nonhydrocephalic 

nonisolated ventriculomegaly survived into infancy. 
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Although research is sparse, surviving infants 

diagnosed prenatally with nonisolated ventriculomegaly 

demonstrate a high rate of neurological impairment. Bromley 

et al. (1990) investigated the developmental outcome of 

infants prenatally diagnosed with ventriculomegaly. Follow 

up information was obtained for 10 infants between the ages 

of 3 and 18 months of age via standard assessment by 

pediatricians and neurologists. Of the 10 infants, 5 were 

judged to be developing normally, while the other half were 

considered handicapped due to a motor delay or neurological 

impairment (e.g. seizure disorder, hearing impairment, 
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glaucoma). Goldstein et al. (1990) reported outcome data 

for 4 infants surviving nonisolated ventriculomegaly. Follow 

up data obtained between 6 and 30 months indicated that 

three of these children were reportedly intellectually 

normal, while one was mentally retarded. 

Isolated ventriculomegaly 

Recent investigations have examined the outcome of 

fetuses with ventriculomegaly and no other abnormalities. 

Although this research is still in an early phase, 

preliminary data suggests a better prognosis for isolated 

ventriculomegaly than both nonisolated ventriculomegaly and 

fetal hydrocephalus (Bromley, et al. , 1990; Mahony et al., 

1988; Goldstein, et al., 1990; Glick, Harrison, Nakayma, 

Edwards, Filly, Chura, Caller, Wilson, Golbvus, 1984). For 

example, Goldstein et al. (1990) found a mortality rate of 

11% in cases of isolated ventriculomegaly as compared to 56% 

of nonis~lated ventriculomegaly. Similarly, isolated 

ventriculomegaly is associated with lower rates of 

chromosomal abnormalities. Nicolaides et al. (1990) examined 

the karyotypes of fetuses and infants with ventriculomegaly 



and found chromosomal abnormalities in only 3% of isolated 

ventriculomegaly cases as compared to 36% of nonisolated 

cases. Similar results were reported by Goldstein et al. 

(1990). A significant finding in literature involves the 

resolution of ventricular enlargement in cases of isolated 

ventriculomegaly. Perinatal resolution of ventriculomegaly 

appears to occur much more frequently in isolated than 

nonisolated cases, and is associated with improved 

prognosis. 
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The developmental outcome also appears better for 

isolated ventriculomegaly, although this population still 

demonstrates elevated levels of neurological impairment. 

Bromley et al. (1991) investigated the developmental outcome 

of ventriculomegaly in 36 fetuses, 21 of which presented 

isolated cases, while 15 cases were associated with other 

abnormalities. Five fetuses in this investigation 

demonstrated normalization of the cerebral ventricles 

antenatally. Of the 26 cases of isolated ventriculomegaly, 

21 were judged by to be developmentally normal, and 5 were 

considered impaired. Four of the five fetuses with 



resolution of ventriculomegaly were evaluated to be normal 

at follow up. 
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Mahony et al. (1988), evaluated the outcome of mild 

isolated fetal ventriculomegaly in 20 infants between 15 to 

31 months. Forty percent of these cases resulted in prenatal 

or postnatal death, while another 20 percent demonstrated 

some impairment and were deemed to have uncertain prognosis. 

Of the 40% of infants with normal outcome, 86% had antenatal 

resolution of ventricular enlargement. Yet a significant 

percentage (3 out of 9) of fetuses with normalizing 

ventricles still demonstrated impairment at follow up. 

Interestingly, this was the first study to document a 

possible sex difference in isolated ventriculomegaly, with 

male subjects outnumbering female subjects 3 to 1. 

Goldstein et al. (1990) studied 13 cases of isolated fetal 

ventriculomegaly and found 8 infants to be alive at follow

up which was conducted between 6 and 30 months of age. Six 

of these eight surviving infants were considered 

intellectually normal, although the method of evaluation was 

not described. One infant was judged to be severely mentally 
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retarded and one infant was unavailable at follow up. 

The most comprehensive investigation of isolated 

ventriculomegaly to date was conducted recently by Patel, 

Filly, Hersh & Goldstein (1994). The clinical course of 44 

fetuses with mild isolated ventriculomegaly was followed to 

determine mortality and developmental outcome. Seven of 

these fetuses were excluded due to pregnancy termination or 

lack of follow up information. An additional 8% died at 

birth, leaving 37 live subjects. Serial sonography, which 

was available for 26 subjects, demonstrated the resolution 

of ventriculomegaly in 10% of the cases. Developmental 

outcome was determined by clinical records and parent 

reports. Impairment was graded as mild, moderate and severe. 

Results of the Patel et al. (1994) study indicate that 

of the 37 surviving infants, 79% demonstrated normal 

development, while 21 percent were judged to be 

developmentally delayed. As was found in previous research 

(Mahony et al., 1988), resolution of cerebral enlargement 

was associated with improved prognosis, although not 

universally normal development. For example, development 
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delay was found in 11% of infants with antenatal resolution 

of fetal ventriculomegaly as compared to 33% of stable fetal 

ventriculomegaly. Similarly, this investigation suggested a 

sex difference in outcome. A statistically greater 

proportion of males was reported in this sample, which 

tended to have better outcomes than females. For example, 

Forty percent of females with fetal ventriculomegaly were 

reported to have developmental delays as compared to 19% of 

males. 

Sonography and Ventriculomegaly 

The most important structures of the central nervous 

system develop early in embryogenesis. Anomalies of the 

fetal brain are often present by as early as 6 weeks 

gestation, although they are not detectable by 

ultrasonography until somewhat later in development. Around 

18 days after conception, an area of the ectoderm gives rise 

to the neural plate which further differentiates into the 

two structures known as the neural tube and the neural 

crest. The neural tube develops into the central nervous 
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system, while the neural crest becomes the peripheral 

nervous system. The caudal portion of the neural tube closes 

at about 26 weeks after conception to become the spinal 

cord. The cranial portion of the neural tube closes at about 

24 days after conception and then differentiates into the 

ventricular system and the 5 major areas of the brain: the 

telencephalon, diencephalon, mesencephalon, metencephalon 

and myelencephalon. By the 10th week, these structures are 

well differentiated and the ventricular cavity becomes 

filled with the growing choroid plexus. As the hemispheres 

expand, they cover the surface of the forebrain, midbrain 

and hindbrain. The falx cerebri. which forms as the 

hemispheres grow and meet at the midline, distinctly 

separates the lateral and 3rd ventricles (Filly 1994; 

Levene, Williams & Fawer, 1985). 

Technological advances in sonography have allowed for 

the relatively early observation of the developing nervous 

system and the detection of subtle abnormalities which would 

have gone undetected only a few years ago (Filly et al., 

1994). For example, abnormalities in the size of the lateral 
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ventricles have now become easily and reliably detectable 

due to recent improvements in the resolution of 

ultrasonography (Vintzileos et al., 1987). Several methods 

for determining ventriculomegaly have been utilized in the 

literature. Early research defined the normal limits of 

ventricular size by utilizing a ratio derived from 

measurements of the frontal horns and lateral ventricular 

width. This procedure, however, was flawed by technical 

difficulties which resulted in unreliable measurements as 

well as insensitivity to early ventricular dilation (Filly, 

1994). Instead, the procedure of measuring the transverse 

axial diameter of the lateral ventricular atrium has gained 

widespread acceptance (Farrel, Hertzberg, Kliewer, Harris & 

Paine, 1994). This measurement is supported by the finding 

that the diameter of the lateral ventricle atrium stays 

constant throughout most of gestation, making it age 

independent (Cardoza, Goldstein & Filly, 1988; Farrel, et 

al., 1994; Filly, et al., 1991, Filly, 1994). The lateral 

ventricular atrium is observable by as early as 12 weeks and 

achieves it's characteristic size and shape at approximately 
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14 weeks of gestation, allowing for early detection of 

ventricular enlargement (Filly, 1994). Furthermore, 

anatomical features associated with the lateral ventricles 

lend themselves to good sonographic measurement (Filly et 

al., 1991). In normal fetuses, the choroid plexus rests 

against the wall of the lateral ventricle. When the 

ventricle is enlarged, fluid lies between these structures 

and the choroid plexus appears to be suspended. Thus, the 

presence of the "dangling choroid sign" and the atrial width 

provide a straightforward determination of ventricular 

dilation (Filly, 1994). 

Just as different procedures for measuring ventricle 

size have been promoted, several different standards for 

determining abnormality have been used in research. Based on 

_preliminary research which utilized small sample sizes, the 

measurement of 10 millimeters became the generally accepted 

upper limit for lateral ventricle size (Farrel et al., 

1994). Two recent large scale studies have helped establish 

10 millimeters as the benchmark for determining ventricle 

enlargement. Cardoza et al. (1988), examined the 
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ultrasonograms of 100 fetuses ranging from 14 to 38 weeks 

gestation and found the mean diameter of lateral ventricular 

atrium to be 7.6 millimeters with a standard deviation of .6 

millimeters. Thus, in this investigation, lateral ventricles 

exceeding 10 millimeters represented a measurement of four 

standard deviations above the mean. In addition, 

interobserver and intraobserver reliability was determined 

for a cohort of 40 ultrasonograms, which included fetuses 

with ventriculomegaly. For ultrasonograms of normal fetuses, 

92% of comparisons fell within .5 mm and 100% fell within 1 

mm when measurement was made by the same observer. When 

measurements were taken by two different observers, 93% of 

comparisons fell within .5 mm and 100% fell within 1.5 mm. 

Importantly, 38 ultrasonograms of ventriculomegaly were 

reviewed and resulted in perfect intraobserver agreement. 

Farrel et al. (1994) examined the range of ventricle 

sizes in 739 ultrasound scans taken from second and third 

trimester pregnancies. The mean ventricle size was found to 

be 5.4 millimeters with a standard deviation of 1.2 

millimeters. Although the mean was somewhat lower than that 
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found in the Cardoza study, lateral ventricles exceeding 10 

millimeters were still found to be four standard deviations 

above the mean. In addition, this investigation which 

included a review of medical records for fetuses with a 

lateral ventricle size above 8 millimeters, indicated that 

few healthy infants had ventricle size above 10 millimeters. 

Another interesting finding of this study was that ventricle 

enlargement tended to occur after 25 weeks gestation. 

Research has consistently validated sonographic 

techniques in diagnosing fetal ventriculomegaly. In fact, no 

false positive cases have been reported in the literature. 

For example, Cardoza et al. (1988) confirmed the presence of 

ventriculomegaly in all 14 cases investigated through 

autopsy, neonatal CT scan and neonatal MRI. Similarly, 

_Vintzileos et al. (1987) verified the presence of 

ventriculomegaly diagnosed through prenatal sonogram in all 

20 cases investigated by neonatal diagnostic evaluation or 

autopsy. Amato et al. (1990) also confirmed the diagnosis of 

ventriculomegaly in all 32 cases evaluated though postnatal 

CT scan. Finally, Goldstein et at. (1990) demonstrated the 
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presence of enlarged ventricles through neonatal imaging in 

30 infants diagnosed with fetal nonisolated and isolated 

ventriculomegaly. 

While, sonography is highly accurate in diagnosing 

fetal ventriculomegaly, the detection of associated 

anomalies has been more challenging. The accuracy rate of 

detecting additional central nervous system and extra 

central nervous system abnormalities has been reported to be 

as low as 60% in one study. (Filly et al., 1991). Recent 

research, however, has demonstrated that poor detection 

occurs almost exclusively in presence of multiple 

abnormalities (Filly et al., 1991; Goldstein et al., 1990). 

In fact, "the missed anomaly is nearly always the third, 

fourth or fifth anomaly present in the fetus (Filly et al., 

, p. 6, 1991)." Furthermore, the diagnosis of isolated versus 

nonisolated categories is highly reliable when 

ventriculomegaly is mild, as defined by a lateral 

ventricular atrial width of 11 to 15 millimeters. For 

example, mild isolated fetal ventriculomegaly is verifiable 

by postnatal diagnostic imaging in 98% of cases (Goldstein, 
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et al. , 1990) . 

Summary 

Research on biological risk factors has advanced as a 

result of social and political forces as well as improving 

technology which has contributed to better diagnosis and 

survival· rates among biologically vulnerable children (Kopp, 

1990). Among the contributions to this field is the finding 

of heterogeneity in samples of biologically at risk 

individuals. Heterogeneity complicates data interpretation, 

making it more difficult to attribute outcome to a single 

risk factor. Therefore, a trend in research has been toward 

the greater specification of clinical subgroups for the 

purpose of achieving homogeneity. Similarly, the effects of 

_additional biological and environmental factors on a risk 

condition are frequently incorporated into research designs. 

These trends are illustrated by the growing number of 

investigations which examine prenatal insults and 

abnormalities, such as perinatal intracranial hemorrhage, 

fetal hydrocephalus and fetal ventriculomegaly. For example, 
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research has advanced the understanding of the natural 

history and prognosis of fetal ventriculomegaly. While these 

investigations have contributed to the knowledge base and 

led to better classification schemas (i.e. nonisolated 

versus isolated ventriculomegaly) they are often limited by 

methodological flaws. Research on ventriculomegaly suggests 

increased rates of developmental delay particularly in 

nonisolated conditions. However, outcome data is difficult 

to interpret due to very small sample sizes, lack of 

controlled studies and the failure to consider the impact of 

environmental variables. Information about the outcome of a 

prenatal · risk factor, such as isolated ventriculomegaly can 

impact medical treatment and decision making on the part of 

parents. Furthermore, outcome studies can contribute to the 

.early identification of children in need of intervention 

services. Thus, methodologically sound research which 

demonstrates the impact of perinatal risk conditions, 

including isolated ventriculomegaly is greatly needed. 

Hypotheses 

The present study seeks to determine the 
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developmental outcome in children diagnosed prenatally with 

isolated fetal ventriculomegaly. Other research interests 

include the relationship of this condition to sex, race, age 

at testing, socioeconomic level and maternal education. This 

investigation will examine the following hypotheses: 

Hypothesis 1: Children with fetal MIVM achieve lower scores 

than matched comparisons on the BSID-II and the Vineland 

Adaptive Behavior Scales-Interview Form. 

Hypothesis 2: Males with fetal MIVM achieve higher scores 

than females with fetal MIVM on the BSID-II and the Vineland 

Adaptive Behavior Scales - Interview Form. 

Hypothesis 3: The severity of ventricular enlargement 

correlates negatively with the Mental Development Index of 

the BSID-II and the Total Score on the Vineland Adaptive 

Behavior Scales. 

Hypothesis 4: The presence of MIVM emerges as the biggest 

predictor of scores on the Mental Development Index of the 

BSID-II and the Composite of the Vineland Adaptive Behavior 

Scales. 

Hypothesis 5: Race, sex, family income level, and maternal 



education level each emerge as a significant predictor of 

the Mental Development Index of the BSID-II and the 

Composite of the Vineland Adaptive Behavior Scales. 

Hypothesis 6: The Mental Development Index of the BSID-II 

and the Total Score of the Vineland Adaptive Behavior Scales 

predicts the MIVM group and the normal matched comparison 

group membership. 



Introduction 

CHAPTER III 

METHODOLOGY 

This chapter is divided into three major headings. The 

first section, Participants, will describe the 

characteristics of the clinical and comparison subjects who 

participated in this study. In the second section, 

Procedure, an outline of the methods used to obtain subjects 

and the strategies used in collecting data are presented. 

The final section, Instruments, provides a description of 

the instruments utilized in the study, including reliability 

and validity characteristics. 

Participants 

The subjects selected for this study were infants and 

young children, ranging in age from 2 months to 52 months. 

All of the infants were born to mothers who received 

prenatal care at either Parkland Memorial Hospital or the UT 

Southwestern Medical School Fetal Medicine Center at St. 

Paul Hospital in Dallas, Texas between 1991 and 1996. 

45 
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Children for whom prenatal medical records, including 

sonogram data, was available were included in this study. 

The clinical group was comprised of 22 children diagnosed 

with fetal mild isolated ventriculomegaly through antenatal 

ultrasonography. The comparison group consisted of 22 

infants with no abnormal prenatal findings, matched to the 

clinical group on the variables of sex, race, gestational 

age at the time of ultrasound, and indication for the 

sonogram. The clinical group had a mean ventricular atrium 

of 12.39 ± 2.06 millimeters, while the comparison group had 

a mean ventricular atrium of 6.05 ± .9 millimeters. The mean 

ventricular atrium was significantly different for the two 

groups using a Welch's approximation for non-similar 

variances,~ (28.5, N = 44) = 13.2308, ~ <.01. The sex and 

race distribution of the clinical and comparison subjects 

are presented in Tables 1 and 2, respectively. 



Table 1 

The Proportion of Subjects by Sex (N 44). 

Sex 

Male 

Female 

Table 2 

Subject Group 

Clinical Comparison 

11 (50%) 11 (50%) 

11 (50%) 11 (50%) 

The Proportion of subjects by Race {N - 44}. 

Race 

White 

Black 

Hispanic 

Asian 

Subject Group 

Clinical 

9 (40. 91%) 

5 (22. 73%) 

7 (31. 82%) 

1 (4.55%) 

Comparison 

9 (40. 91%) 

5 (22. 73%) 

7 (31. 82%) 

1 (4.55%) 

47 
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An analysis of the clinical and comparison group 

subjects was conducted on the following demographic 

variables: family income level, maternal education, 

maternal age at the child's birth, paternal age at the 

child's birth, and the child's age at testing. Although 

every effort was made to obtain demograhic data from all 

subjects, some information was left incomplete on the 

background information forms due to limitations in the 

subject's memory or unwillingness to disclose personal 

information. Therefore, then values for each demographic 

variable differ slightly. Differences between subject groups 

were investigated by conducting a chi-square analysis. The 

clinical and comparison groups did not differ in terms of 

income level, X 2 (4, N = 44) = 8.254, ~- > .05. (Table 3). 

Differences between subject groups in terms of maternal 

education, maternal age at the child's birth, and the 

child's age at testing were evaluated by conducting a 

student's t test. No differences were found between the 

clinical and comparison groups in terms of maternal age at 

the child's birth,~ (41, N=43) = -.0649, ~ > .05. The two 
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groups also did not differ significantly with regards to 

paternal age at the time of testing,~ (38, N=40) = -.2930, 

~ > .05. The mean age at testing for the clinical and 

comparison subjects did not differ significantly,~ (42, 

N=44) = -.2093, ~ > .05. Finally, the clinical and 

comparison groups did not differ significantly in terms of 

maternal education,~ (41, N=23) = -.2516. ~ > .05. (Table 

4) • 



50 

Table 3 

The Proportion of subjects by Income Level (N=43}. 

Subject Group 

Annual Income Clinical Comparison 

Less than $10,0000 4 (18.2%) 8 (38 .1%) 

$10,000 - $20,000 6 (27. 3%) 2 (9.5%) 

$20,000 - $30,000 8 (36.4%) 3 (14. 3%) 

$30,000 - $50,000 1 ( 4. 6%) 5 (23.8%) 

>$50,000 3 (13.6%) 3 (14. 3%) 

Total 22 21 
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Table 4 

The Mean. Standard Deviation. t Value and Degrees 

of Freedom for Each Demographic Variable Excluding Income: 

Subject Group 

Demographic Variable Clinical Comparison 

Maternal Age 

M 25~19 25.31 

~ 5.59 7.18 
N 21 22 

Paternal . Age 

M 27.33 28.04 

~ 5.95 8.78 

N 18 22 

Subject Age (Months) 

M 21.63 22.72 

~ 17.36 17.21 

N 22 22 

Maternal Grade Level 
In Years 

M 11.95 12.13 

~ 2.37 2.41 

N 21 22 



Instruments 

Bayley Scales of Infant Development 
', I 

The Bayley Scales of Infant Development - Second 

Edition (BSID-II), is an individually administered test 
",: •--.' ·. 
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which is designed to assess the current developmental level 

of infants ranging in age from 1 to 42 months of age. The 

BSID II is useful in both identifying children who exhibit 

developmental delays and planning intervention strategies. 

The BSID II assesses the child's development across 3 major 

domains: mental, motor and behavior. The mental scale 

yields a Mental Development Index (MDI) and is designed to 

evaluate current cognitive, language, and personal-social 

development. The motor scale yields a Psychomotor 

Development Index (PDI) and assesses fine and gross motor 

skills. In addition, the Behavior Rating Scale (BRS), which 

is completed by the examiner following the administration of 

the mental and motor scales, provides an assessment of the 

child's qualitative test taking behavior. The Behavior 

Rating Scale allows the examiner to rate the child on a 5 

point continuum across 4 areas of behavior: 



attention/arousal, orientation/engagement, emotional 

regulation and motor quality (Bayley, 1993). 
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The Mental Scale and Motor Scale of the BSID II consist 

of 178 and 111 items, respectively. However, children are 

administered only a specific "set" of items which is 

determined by chronological age. The administration time 

requires approximately 25 to 60 minutes depending on the 

child's age. Raw scores on the Mental Scale and the Motor 

Scale are converted into standard scores with a mean of 100 

and a standard deviation of 15. Four classification 

categories are available for the Mental and Motor Scales 

depending on the child's standard scores: Significantly 

Developmentally Delayed, Mildly Developmentally Delayed, 

Within Normal Limits and Accelerated Performance. A child's 

behavior during testing is described along the following 3 

dimensions based on the numerical rating: within normal 

limits, questionable and non-optimal (Bayley, 1993). 

The normative sample for the BSID II consisted of 1700 

infants and children ranging in age from 1 to 42 months of 

age. The normative data was derived from a national, 
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stratified random sample, selected to be representative of 

the United States on the basis of the 1988 U.S. census data. 

The sample was stratified on age, gender, race/ethnicity, 

geographic region and parent education. In addition, 100 

subjects contributed data for 17 age groupings. The number 

of males and females comprising the sample was proportionate 

(Bayley, . 1993). 

Psychometric properties of the BSID-II are well 

described in the manual. Reliability coefficients for the 

Motor, Mental and Behavior scales were determined to be .88, 

.84 and .88, respectively. Test stability for the BSID II is 

also high, particularly for the mental and motor scales. For 

example, test-retest reliability coefficients for 24 to 36 

months old infants were reported to be .91 for the Mental 

Scale, .79 for the Motor Scale, and .61 for the Behavior 

Rating Scale. Although scoring for most of the BSID II is 

straightforward, there remains some subjectivity in 

determining a child's performance on an item. According to 

the manual, the interscorer agreement is good. Interscorer 

reliabilities were .96 and .75 for the Mental and Motor 



Scales, respectively. The reliabilities for the Behavior 

Rating Scale is lower, however, falling within the .50 to 

.60 range (Bayley, 1993). 

Numerous validity studies were reported in the manual 

and indicate that the BSID II correlates well with other 

tests of intellectual development, including the McCarthy 

Scales of Children's Abilities (MSCA), the Wechsler 

Preschool and Primary Scales of Intelligence - Revised 
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(WPPSI-R), the Differential Abilities Scales (DAS), and the 

Denver Developmental Screening Test. For example, 

comparisons between the BSID II and the MSCA yielded 

correlations of .79 between the MDI and GCI, and .59 between 

the PDI and the McCarthy Motor subscale. Moreover, high 

correlations are found between the MDI and WPPSI-R FSIQ 

(.73), VIQ (.73). Although correlations are lower between 

the PDI and the WPPSI-R FSIQ (.41), this would be expected 

based on test content. Information presented in the BSID-II 

manual indicates that predictive validity is limited and 

circumscribed. Research indicates that prediction is 

strongest when specific domains are used to predict 
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performance on a later test of related functioning. In 

addition, the BSID II is more predictive of later 

intellectual functioning in children who achieve low scores 

than children who achieve medium to high scores. 

Importantly, all three scales have been found to 

differentiate children with known disabilities or risk 

factors, including, autism, Down's syndrome and prematurity 

{Bayley, · 1993) . 

Vineland Adaptive Behavior scales 

The Vineland Adaptive Behavior Scales is an assessment 

designed to measure the daily adaptive functioning of 

individuals from birth to young adulthood. It is useful in 

the diagnosis of mental retardation, determining the extent 

to which a handicap affects adaptive functioning, and 

planning intervention programs. The Interview Edition, 

Survey Form of the Vineland Adpative Behavior Scales 

consists_ of 297 items which assesses adaptive behavior 

across five domains: Communication, Daily Living Skills, 

Socialization, Motor Skills, and Composite. The Vineland 

Survey Form is administered to the caregiver of an 
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individual in a semistructured interview format, which takes 

approximately 20 to 60 minutes to complete. Scores derived 

from the Survey Form are based on the normative sample. Raw 

scores on each domain and the Composite are converted to 

standard scores with a mean of 100 and a standard deviation 

of 15. Each domain also yields percentile ranks, stanines, 

an adaptive level and age equivalents (Farrow, Balla & 

Cicchetti, 1980). 

The Vineland Adaptive Behavior Scales Interview Edition 

was standardized on 3,000 individuals ranging in age from 

birth to 18 years, 11 months. The normative sample was 

selected to be representative of the United States 

population based on the 1980 U.S. census data. The sample 

was stratified on sex, race/ethncitiy, geographic region, 

parental education level, and community size. The final 

normative sample included 1500 males and 1500 females, 

clustered into 15 age groupings. In addition, supplementary 

norms are provided for 7 clinical populations (Farrow, Balla 

& Cicchetti, 1980). 

The psychometric properties of the Vineland are well 
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described in the manual. The split half reliability 

coefficients for the Survey Form ranged from .83 to .94 for 

each of the four domains, and the Composite. The test-retest 

reliability for the Composite of the Survey Form was found 

to be .88 for a sample of 484 mixed age individuals. 

Interrater reliability for the Sample Form was also reported 

to be good, with correlations ranging form .62 to .78 on the 

domain and Composite between two administrations. The 

validity of the Vineland is supported by factor analytic 

studies which confirm the organization of the domains and 

Composite. Additional support is evidenced in the fact that 

the supplementary clinical norm groups obtain lower mean 

scores on the Vineland than the national normative sample. 

Correlations between the Vineland and other adaptive 

behavior scales, such as the Adaptive Behavior Inventory for 

Children and the AAMD Adaptive Behavior Scale, are 

moderately high. In addition, correlations between the 

Vineland· and intelligence tests are low to moderate, 

supporting the contention that adaptive skills and 

intelligence represent related but distinct constructs. For 
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example, the correlation between the Vineland Composite and 

the K-ABC Mental Processing Composite -was .32 (Farrow, Balla 

& Ciccchetti, 1980). 

Procedure 

The Department of Obstetrics and Gynecology at The 

University of Texas Southwestern Medical Center maintains a 

computerized database containing all information from each 

ultrasound performed in the institution. This archival 

database was accessed to obtain the records of women who 

underwent sonograms in which the only abnormal diagnosis was 

fetal mild isolated ventriculomegaly. The database yielded 

94 cases of mild isolated ventriculomegaly diagnosed between 

January 1, 1990 and February 28, 1996. The complete medical 

files were obtained and reviewed in order to verify the 

computerized records and .to obtain the name and phone number 

of the mother. The actual sonographic records were reviewed 

by either a board certified obstetrician/gynecologist or a 

board certified radiologist and the diagnosis of fetal MIVM 

was confirmed definitively in 65 cases. In addition, the 

medical records indicated that three of the subjects had 
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either died shortly after birth or the mother had undergone 

a pregnancy termination. From the remaining list of 62 

potential subjects, only 30 could be contacted by phone. 

Five subjects were non-English speaking and had to be 

excluded from the investigation. One additional parent 

declined to enroll their child in the study, resulting in 24 

participants. Comparison subjects were selected from the 

same archival database. The criteria for inclusion in the 

comparison group was normal sonogram data and uncomplicated 

pregnancy and birth. In addition, comparison subjects were 

selected to match the sex, age, race and mean gestational 

age at sonogram of the clinical subjects. The complete 

medical records for comparison subjects, including sonogram 

data, were obtained and reviewed in order to verify the 

absence of prenatal abnormalities, and pregnancy and birth 

complications. 

Two subjects were lost from the clinical group during 

data collection and their matched comparisons were, as a 

result, deleted from the sample as well. The first clinical 

subject failed to show up for the scheduled testing session 
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and could not be contacted by telephone. The second subject 

fell outside of the age range of the instruments utilized in 

this study and was mistakenly scheduled due to a record 

error. This subject was not included in the data analysis. 

Data was collected during the spring of 1996. Study 

participants were administered the Bayley Scales of Infant 

Development, Second Edition (BSID II) and the Vineland 

Scales of Adaptive Behavior at a testing site in either 

Parkland Memorial Hospital or St. Paul Hospital in Dallas, 

Texas. Mothers of participating infants were made fully 

informed of the risks and benefits of the assessment 

procedures and confidentiality issues prior to the study. 

Informed consent was obtained from parents prior to 

assessing an infant. A copy of the consent forms is 

presented in Appendix Band C. In addition, parents 

completed a background information form which allowed for 

the analysis of data on environmental variables, such as 

income level and maternal education level. A copy of the 

background information form is presented in Appendix D. 

The Bayley Scales of Infant Development and the 



Vineland Scales of Adaptive Behavior were administered by 

two doctoral students in school psychology. The students 

were blind as to a subject's status in the clinical or 

comparison group. Both examiners had extensive training in 

test theory and administration and were experienced in 

giving the instruments used in the study. 
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CHAPTER IV 

RESULTS 

A two-sided student's ~-test, with a significance of 

.05 was conducted prior to the study to determine the number 

of subjects needed to statistically recognize a difference 

in mean scores of 15 points. Results indicated that 17 

subjects were required in order to achieve a .80 probability 

of rejecting the null hypothesis. The power analysis 

indicated that a sufficient number of subjects had been 

obtained to insure an acceptable probability. The 

statistical techniques utilized to analyze the data included 

an ANCOVA, a MANOVA, a Fisher's exact test, a Pearson~ 

correlation, a stepwise multiple regression, and a 

discriminant analysis. The SAS computer program was used to 

calculate these statistics. All research hypotheses were 

tested at the .05 level of significance with the exception 

of the stepwise multiple regression. The significance of 

this statistic was set at the .10 level. 

The mean standard score and standard deviation on the 
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MDI of the BSDI-II for the clinical subjects was 88.95 and 

16.59, respectively. MDI standard scores for the clinical 

group ranged from 52 to 124. The mean standard score and 

standard deviation for the MDI of the BSID II for the 

comparison group was 99.68 and 11.61, respectively. MDI 

standard scores for the comparison group ranged from 72 to 

133. 

The mean standard score and standard deviation on the 

Composite of the Vineland Adaptive Behavior Scales for the 

clinical subjects was 99 and 16.56, respectively. Vineland 

Composites for the clinical group ranged from 76 to 126. The 

mean standard score and standard deviation on the Composite 

of the Vineland Adaptive Behavior scales for the comparison 

group was 102 and 18.71, respectively. Vineland Composites 

for the comparison group ranged from 65 to 135. 

Correlations were calculated across each standard score 

yielded by the instruments utilized in the study. A low 

correlation was achieved between the MDI and the Vineland 

Composite, x = .35101. Similarly, low correlations were 

found between the MDI and each of the four Vineland Adaptive 
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Behavior Scale domains, ranging from .24 for the Daily 

Living Skills domain to .39 for the Communication domain. 

Intercorrelations between the Vineland Composite and each of 

the four domains were high, ranging from .73 for the Motor 

Skills domain to .89 for the Daily Living Skills and 

Socialization domain. 

A Hoteling's t test was conducted to determine if 

differences exist on test scores as a function of the 

examiner. No significant differences were found across the 

MDI of the BSID II or the Composite of the Vineland Adaptive 

Behavior Scales as a result of differences between 

evaluators, T 2 (2, N = 44) = 1.5633, ~ > .05. Table 5 

presents the means and standard deviations for clinical and 

comparison group by examiner. 
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Table 5 

A Comparison of Means for the Clinical and comparison Group 

by Examiner. {N-44) 

Subject Group 

Measure Clinical Comparison 

Bayley MDI 

Examiner 1 89.5 97.1 

Examiner 2 88.0 100.9 

Vineland Composite 

Examiner 1 97.2 94.0 

Examiner 2 103.2 106.6 

Note: The mean values listed in the table represent 
standard scores. 

Since some of the subjects utilized in the study fell 

outside the standardized age range of the BSID-II, a two-way 

analysis of covariance was conducted to test for differences 
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in MDI scores across MIVM status and sex, with age as a 

covariate (Table 6). Results of the ANCOVA indicated that 

age was not a significant factor,£ (1, N=44) = .6054, ~ > 

.05. A main effect was found for the MIVM status but not 

sex. Clinical group subjects performed significantly lower 

on the MDI than did comparison group subjects. However, no 

differences were found between male and female subjects. Nor 

did the sex of a subject interact with MIVM status in 

affecting the test results. A graphical representation of 

the results of the ANCOVA is presented in Figure 3. A 

comparison of male and female clinical subjects across all 

outcome measures is presented in Table 7. 
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Table 6 

Analysis of covariance for MIVM status and sex 

Source df ss MS F p 

Age at testing 1 55.55 85.55 .27 .6654 

Sex 1 34.07 34.07 .17 .6856 

MIVM Status 1 1247.41 1247.41 6.09* .0181 

Sex X MIVM Status 1 521.35 521.35 2.55 .1187 

Error 39 7987.0 204.79 

Total 43 9873.55 

105 

100 

c 95 
::E 

1====81 >-
CD 
>-ca 90 m 

85 

80 
Control Subject 

. MIVM Group 

Figure 2: The MDI Outcome by Fetal MIVM Status and Sex. 



Table 7 

A Comparison between Males and Females with MIVM Across 

All outcome Measures {N-22). 

Sex 

Measure Male Female 

MDI 84.5 ± 19.6 93.3 ± 12.3 

Vineland Com 98.5 ± 16.9 100.7 ± 16.9 

Vineland CD 98.0 ± 15.4 100.0 ± 13.9 

Vineland DLS 105.7 ± 19.1 104.3 ± 18.7 

Vineland SD 100.0 ± 14.2 100.7 ± 15.0 

Vineland MS 93.2 ± 15.4 96.9 ± 11.4 

Note: The values in the table represent the mean standard 

score± the standard deviation. 

Eight clinical group subjects (36.4%) demonstrated a 

developmental delay on the MDI as determined by standard 

scores below 85, whereas only one subject from the control 

group (4.5%) performed in the delayed range. One clinical 
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subject scored in the significantly delayed range (<60) 

while the other 7 subjects scored in the slightly delayed 

range (60-84). The one delayed control subject fell within 

the slightly delayed range. None of the children in the 

clinical group demonstrated a significantly below average 

Composite on the Vineland Adaptive Behavior Scales (i.e. 

<70). One control subject (4.5%) achieved a Vineland 

Composite which was signficantly below the mean. A Fisher's 

Exact Test was conducted to determine if the proportion of 

delayed and nondelayed clinical and comparison group 

subjects differed significantly. The clinical group subjects 

demonstrated a significantly higher rate of developmental 

delay on . the MDI,~= .021. No significant difference was 

found between the proportion of clinical and comparison 

group subjects who demonstrated substantially below average 

scores on the Composite of the Vineland Adaptive Behavior 

Scales. 

A MANOVA was conducted to test for differences in the 

MDI scores based on clinical and comparison group membership 

as well as sex across all five scores of the Vineland 
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Adaptive Behavior Scales. No main effects were found for 

either MIVM status or sex. Similarly, sex did not interact 

with MIVM status in affecting test results. Table 8 depicts 

the MANOVA for the Vineland Composite, Communication Domain, 

Daily Living Skills Domain, Socialization Domain and Motor 

Skills Domain. Figure 4 provides a graphical representation 

of the MANOVA Results. 
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Table 8 

Multivariate Analysis of variance for Vineland scores 

Wilk's 
Source Lambda 

Sex 0.96 

MIVM Status 0.96 

Sex X MIVM 0.97 

103 

102 
CD 

';; 101 
0 
a. 
E 100 
0 
CJ 
'g 99 
CD 

~ 98 
> 

97 

96 

F Num df Den df 

.2978 5 36 

.3088 5 36 

.2197 5 36 

95 -+--------------------------1 
Control Subject 

MIVM Group 

P-Value 

0.9109 

0.9044 

0.9517 

-+-Female 
-II-Male 

Figure 3: Vineland Outcome by Fetal MIVM Status and Sex. 
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A Pearson's~ correlation was conducted between the 

size of the lateral ventricular atrium and the MDI of the 

BSID II and the Vineland Composite. A significant negative 

correlation was found between the size of the ventricular 

atrium and the standard scores of the MDI,~= -.5015, ~ 

<.05. The scores on the MDI tended to decline as the size of 

the ventricular atrium increased. However, no significant 

correlation was found between the Vineland Composite and the 

size of the ventricular atrium,~= -.11901, ~ > .05. 

Although the ventricular size and the Vineland Composite 

correlated negatively, the correlation did not reach 

statistical significance. 

A stepwise multiple regression was conducted to 

predict the test scores on the MDI of the BSID II and the 

Vineland Composite from the variables of MIVM status, sex, 

race, annual family income level and maternal education. 

Only two variables were found to be significant predicters 

of test score outcome on the MDI. The presence of MIVM was a 

significant predictor of MDI scores,£= 5.25, ~ < .05. 

Subjects with MIVM scored 9.752 points lower on the MDI than 
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was estimated. Race, however, emerged as the biggest 

predicter of test scores, F = 5.53, ~ < .05. White subjects 

scored 10.198 points higher on the MDI than was estimated. 

For the Vineland Adaptive Behavior Scales, the presence of 

fetal MIVM did not emerge as a significant predictor of the 

Composite standard scores. Five other variables did emerge 

as significant predictors of the Vineland Composite: age at 

testing, male gender, white race, hispanic race and an 

annual family income less than 30,000. Younger subjects and 

subjects from household's with an annual family income of 

30,000 and below scored lower on the Vineland Composite than 

was estimated. Male, white and hispanic subjects, by 

contrast, scored higher on the Vineland than was estimated. 

Results of the stepwise multiple regression conducted on the 

MDI and Vineland Composite are presented in Tables, 9 and 

10, respectively. 
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Table 9 

stepwise Multiple Regression for variables Predicting Bayley 

MDI outcome {N-44) 

Variable 

Step 1 

Intercept 

White Race 

Step 2 

Intercept 

White Race 

MIVM 

Parametric 
Estimate 

90.3 

10.7 

95.4 

10.2 

-9.8 

SE F R 

2.9 970.99 

4.6 5.50 .12079 

3.5 728.2 

4.3 996.3 

4.3 1049.9 .22505 



Table 10 

A stepwise Multiple Regression for variables 
Predicting the Vineland Composite {N-44}. 

Variable 

Step 1 
Intercept 
Age at Testing 

Step 2 
Intercept 
Age at Testing 
White Race 

Step 3 
Intercept 
Age at Testing 
White Race 
Income < 30,000 

Step 4 
Intercept 
Age at Testing 
Male 
White 
Income < 30,000 

Step 5 
Intercept 
Age at testing 
Male 
White Race 
Hispanic Race 
Income < 30,000 

Parametric 
Estimate 

114.9 
-.61 

110.7 
-.62 

10.68 

113.4 
-.70 

16.36 
-12.51 

117.46 
-.73 

-8.49 
19.21 

-13.05 

112.4 
-.74 

-8.94 
24.20 

9.89 
-11. 4 7 

SE 

3.65 
.13 

3.82 
.12 
4.27 

3.82 
.12 

4.75 
5.46 

4.12 
.12 

4.02 
4.75 
5.23 

4.68 
.11 

3.86 
5.18 
4.77 
5.08 

76 

F R2 

989.21 
22.61 .36112 

841.68 
26.15 

6.26 .44947 

883.48 
33.84 
11.86 

872.59 .51635 

815.66 
39.17 

4.46 .56841 
16.40 

6.22 

576.65 
44.32 

5.35 
21.85 
4.11 .61265 
5.09 
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A logistic regresssion was conducted to determine if a 

subjects membership in the clinical versus comparison group 

could be predicted on the basis of test scores on the MDI 

and the Vineland Composite. For the outcome of the MDI, MIVM 

status emerged as a significant predictor, X 2 (1, N=44) = 

4.2759, ~ <.05. The Bayley MDI was accurate in classifying 

60% of fetal MIVM cases correctly and 68% of normal cases 

correctly. MIVM status did not predict the outcome of the 

Vineland Composite, X2 (1, N=44) = .6574, ~ > .05. 



CHAPTER V 

DISCUSSION 

This chapter is sudivided into three major divisions: 

Research Conclusions, Study Limitations and Future 

Directions and Summary. The Research Conclusions section 

summarizes the major findings of the investigation and 

provides possible explanations for these results. The 

limitations of the investigation as well as suggestions for 

related research is discussed in the Study Limitations and 

Future Directions division. The Summary section provides a 

brief synopsis of what was accomplished by the 

investigation. 

Research Conclusions 

The results of this investigation suggests that 

children diagnosed prenataly with mild isolated 

ventriculomegaly do indeed appear to exhibit developmental 

delays in cognitive ability as hypothesized by the 

researcher. In fact, differences in the mental development 

among children with prenatally diagnosed MIVM were evident 
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across all statistical techniques performed. Children with 

the MIVM diagnosis performed significantly lower on the 

Mental Development Index of the Bayley Scales of Infant 

Development than matched comparisons subjects. The presence 

of prenatal MIVM emerged as a significant predictor of 

scores on the MDI (although not the biggest predictor) as 

was hypothesized. Similarly, a child's membership within the 

clinical or comparison group could be predicted from test 

scores as hypothesized. In addition, compared to normal 

matched subjects these clinical subjects demonstrated a 

higher rate of developmental delay as measured by MDI 

standard· scores of less than 85. 

These results support the findings of Patel et al. 

(1994) which indicated that children with prenatally 

diagnosed MIVM as a population are at higher risk for 

developmental delay, although they appear to exhibit a 

better medical and developmental prognosis than children 

suffering from other prenatal neuropathologies such as 

nonisolated ventriculomegaly and hydrocephalus. The third 

hypothesis which predicted that the degree of ventricular 
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enlargement would show a significant negative correlation 

with MDI scores was supported. This suggests that the 

severity of mild isolated ventriculomegaly does negatively 

impact development. This is not surprising in light of what 

is known about other similar fetal brain pathologies, such 

as hydrocephalus in which the severity of ventricular 

dilation has been demonstrated to impact outcome on the 

Bayley Scales of Infant Development (Willis, 1993). Previous 

research on MIVM, however, has failed to document this 

effect (Mahoney, et al., 1988; Patel, et al., 1994). The 

failure to detect a relationship between the degree of 

ventriuclar enlargement and the developmental outcome in 

previous studies may have been the result of outcome 

measurements employed and the inability of researchers to 

quantify developmental delay. For example, previous findings 

on MIVM have been based on parent report and medical records 

which are undoubtedly less reliable and precise than 

standardized testing. 

A surprising result of this investigation was the lack 

of a sex difference in the performance of children with 
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prentally diagnosed MIVM. This finding contradicted the 

researcher's second hypothesis that female subjects with 

prenatal . MIVM would perform significantly lower than male 

subjects, as was demonstrated by Patel et al. (1994). 

Females with prenatally diagnosed MIVM appeared to score 

higher on the MDI than did males, although this trend failed 

to achieve statistical significance. Similarly, males with 

fetal MIVM demonstrated higher rates of developmental delay, 

although not to a statistically significant degree. Again, 

the inconsistency between the present research investigation 

and previous studies may be due in part to differences in 

the outcome measures employed. In addition, the research of 

Mahony (1988) and Patel et al. (1994) suggested that MIVM 

occurs in greater frequency among male fetuses. In this 

investigation, however, the rate of MIVM was equally divided 

among male and female clinical subjects. Although it would 

be tempting to conclude that the present study supports an 

equal sex distriubtion for MIVM, such a conclusion would be 

faulty. The clinical subjects utilized in this study 

represent only a sample of the the total MIVM population 
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available for investivation. This sample was comprised of 

those children and parents who could be contacted and 

scheduled for testing. The medical record database indicated 

the sex of subject in some cases, but this was limited to 

prenatal sonogram records rather than birth records. Thus, 

the present study does not support a differential sex ratio 

for the condition of MIVM but it does not disconfirm it 

either. 

Although clinical subjects performed significantly 

lower than comparison subjects on the measure of mental 

development, no such differences were found with regard to 

adaptive behavior. This is contradictory to the researcher's 

hypothesis that children with prenatally diagnosed MIVM 

would perform significantly lower on the Vineland Adaptive 

Behavior Scales. Similarly, The Vineland Composite failed to 

be a significant predictor of MIVM status, as was true of 

the MDI. Group membership also could not be predicted based 

on the Vineland Composite as hypothesized by the researcher. 

Finally, although the Vineland Composite did correlate 

negatively with the degree of ventricular dilatation, this 
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trend was not significant. 

Although the clinical group achieved lower scores than 

the comparison group across all four Vineland domains and 

the Composite, the differences were slight and did not even 

approach statistical significance. Given that the clinical 

subjects performed on the average much more poorly on the 

MDI of the BSID II than on the Vineland, it is possible that 

the parents overestimated their child's adaptive behavior. 

Moreover, the Vineland may overestimate a child's adaptive 

skills, particularly in the lower age ranges where fewer 

test items are available and scores tend to be inflated. 

Another study which has examined the relationship between 

the Vineland Adaptive Behavior Scales and the Bayley Scales 

of Infant Development has demonstrated the same effect. For 

example, Raggio, Masingale & Bass (1994), found the mean 

standard scores of the Vineland Adaptive Behavior Scales to 

be signficiantly higher than the MDI of the Bayley in a 

population of infants suspected of developmental delay. Test 

limitations may have been particularly salient in this study 

due to the young age range of the participants. More than 
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half of the clinical and comparison subjects were below two 

years of age at the time of testing. 

Despite the limitations of the test and the possiblity 

that parents overrated their child's ability, it is 

important to acknowlege the fact that mental and adaptive 

behavior represent two distinct constructs. Although 

related, mental and adaptive behavior represent unique 

abilities. In fact, research on the Vineland Adaptive 

Behavior· Scales supports the distinction between mental 

ability and adaptive behavior. Tests of mental ability tend 

to correlate only low to moderately with the Vineland 

Adaptive Behavior Scales (Farrow et al., 1980). The results 

of intercorrelations between the MDI and the Vineland 

Composite and domains in the present study corroborated low 

correlations. 

Another surprising result was the lack of predictive 

ability found for the demographic variables of family income 

level and maternal education. The presence of MIVM emerged 

as a significant predictor of test scores as hypothesized. 

Race, however, was the variable which emerged as the 
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greatest predictor of the MDI outcome. White subjects scored 

approximately 10 points higher than the subjects of other 

racial categories. The effects of race on standardized test 

scores of mental ability has been well documented in prior 

research (Montie & Fagan, 1988; Sattler, 1988, chap. 4). 

Thus, it is not surprising that race contributed to a 

substantial proportion of the variance in test scores in the 

present study. What is surprising is that the family income 

level and maternal education were not found to be predictive 

of the MDI. Socioeconomic variables have been shown to be 

related to the developmental outcome of at risk infants. 

In developmental outcome research, several 

investigations have underscored the importance of income 

level and maternal education in particular (Ellison, 1991; 

Telzrow, 1991). The effects of the environment, however, 

tend to be less prominent when the risk event is more purely 

biological in nature. Under circumstances where perinatal 

risk factors inevitably lead to developmental disabilities, 

for example, (i.e. Down's syndrome or fragile X sydnrome) 

sociological variables have less influence (Kopp, 1994). 
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It is quite possible that the condition of MIVM 

represents a more pure biological risk factor which is 

influenced less by socioeconomic variables than other risk 

events, such as low birth weight which by it's nature is 

influenced by both biological and environmental factors. The 

lack of predictive ability of family income and maternal 

education may also have resulted, however, from the nature 

of the subject population drawn upon in the present study. 

The subjects in the investigation were selected primarily 

from a hospital which provides health care to the indigent. 

As a result the subject were predominently lower class. In 

fact, more than half of the subjects came from households 

with an annual income of less than $20,000. The lack of 

diversity in social class may have prevented the 

socioeconomic variables from emerging as predictors of test 

scores. In addition, race, education level and income level 

tend to be closely related socioeconomic factors. It is 

possible that because race, education level and income level 

share so . much variance that only the strongest predictor 

among the three variables, which was race, emerged as 
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significant. Thus, it is difficult to draw a firm conclusion 

from this study about the influence that socioeconomic 

variables play upon the test scores of children with 

prenatally diagnosed fetal MIVM. 

Study Limitations and Future Directions 

The present investigation demonstrated that children 

diagnosed with fetal mild isolated ventriculomegaly achieve 

lower scores on a test of mental development and higher 

rates of developmental delay than normal children. Research 

on fetal MIVM is still in its early stages and the results 

of this investigation represent only preliminary findings. 

This study was the first to compare children diagnosed with 

fetal MIVM to normal matched controls using standardized 

testing and carefully controlled experlmental procedures. 

Additional research will be vital in confirming or 

disconfirming the results of the present study. In addition, 

several factors limit the generalizablity of these findings 

and necessitate additional investigations. First, the sample · 

size, while sufficient to insure the necessary statistical 

power, was relatively small. Studies with a larger subject -



population will be helpful in providing reassurance that 

fetal MIVM places a child at risk of developmental delay. 

Accurate information on the prevalance of fetal MIVM 

among males, and females, and various racial groups is 

unavailable. Most research studies on fetal MIVM, the 

present investigation included, have reported only the 

demographic data on subjects available for follow-up. 

Knowledge of the sex and racial distriubtion for the total 

sample of fetal MIVM would be helpful in insuring a 

representative study. 
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In addition, the restricted range in social class 

present in this study limited the conclusions which could be 

drawn about the relationship between socioeconomic variables 

and fetal MIVM. Investigations which attempt to examine 

fetal MIVM across a broader range of social classes are 

greatly needed. Such investigations could provide valuable 

information on which children and families are most in need 

of education and early intervention services. 

Another limitation of this investigation involves the 

young age range of the subjects. Psychological assessment of 
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infants and young children as discussed in the literature 

review tends to be somewhat problematic. Not only are 

infants and preschoolers more difficult to assess but test 

scores are less stable and predictive of later school 

achievement than test scores obtained from a school age 

populati9n. In addition, infant assessment is most suitable 

to the detection of developmental delay. The identification 

of subtle learning, attention and behavior difficulties is 

difficult to accomplish prior to the late preschool and 

school age years. Many of the skill deficits characteristic 

of mild handicapping conditions, such as learning 

disabilities, communication disorders and attention 

deficits, are simply not apparent in infants and young 

children. Therefore, long term follow-up of children with 

prenatally diagnosed fetal MIVM is crucial. The possibility 

exists that a greater proportion of this population will 

develop subsequent disabilities than was revealed by the 

present invesitagation. More information about the 

neurological sequelae, cognitive development and learning 

patterns of these children is needed in order to obtain a 
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complete clinical picture of fetal MIVM. 

Summary 

Research on biological risk factors and subsequent 

developmental outcome has contributed to the information 

base available to parents and professionals who provide 

services to children with handicapping conditions. This 

research has supported the development of early intervention 

programs which have positively impacted the lives of many 

disabled children and their families. Yet, outcome research 

is often difficult to accomplish. Long term follow-up of 

children who are biologically at risk tends to be time 

consuming and expensive. Subject attrition is usually high 

due to the transient nature of society and the loss of 

interest in participating in research which can occur in 

participants as time passes. Designing a well controlled, 

thorough outcome investigation can also be challenging and 

many previous studies have been limited by scope and 

methodological problems. 

The present outcome investigation sought to overcome some 

of the difficulties of previous research by incorporating 
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socioencomic variables overlooked in many biological risk 

studies and by providing a well controlled quasi

experimental design. Unfortunately, some of the same flaws 

which have limited previous research were also problematic 

in this investigation. Despite these difficulties, it was 

possible to accomplish the.main purpose of the 

investigation. Children with prenatally diagnosed fetal MIVM 

appear to be at a developmental disadvantage in terms of 

cognitive ability. Hopefully, this research investigation 

will provide the basis. for future outcome studies on fetal 

MIVM which includes more participants and are broader in 

scope. 
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Figure 1: The Ventricular System 
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These rights 
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2. Be given an explanation of the procedures to be followed in the 
research, and any drug or device to be utilized; 

3. Be given a description of any attendant discomforts and risks to be 
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4. Be given a disclosure of any benefits to the subject to be 
reasonably expected, if applicable; 

5. Be given a disclosure of any appropriate alternatives, drugs, or 
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research and the procedures involved; 

a. Be instructed that consent to participate in the research may be 
withdrawn at any time, and the subject may discontinue 
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IRB File #1195-42600 

TITLE OF STUDY: The developmental outcome of children prenatally diagnosed with 
mild ventriculomegaly 

PURPOSE 
The purpose of this project is to gain a better understanding of the outcome of 
children who are diagnosed when they were a fetus with a subtle abnormality of 
the brain during a prenatal ultrasound examination. The specific abnormality we 
are interested in is called "mild ventriculomegaly" which is a slightly increased 
amount of fluid in the brain. We suspect that most, but not all, children who 
are diagnosed with this condition before birth have completely normal 
development. However, we want to better understand the significance of this 
finding and be able to better counsel expectant parents about what they might 
expect when "mild ventriculomegaly" is discovered in their baby. To accomplish 
this, we need to evaluate how these children do after birth. 

WHAT YOU WILL BE ASKED TO 00 IF YOU PARTICIPATE 
If you are interested in participating, your child will be evaluated at your 
convenience by a graduate student in school psychology who is under the direct 
supervision of a faculty psychologist at Texas Women's University. Your child 
will undergo two tests: The Vineland Adaptive Behavior Scales Interview Edition 
and the Bayley Infant Scales of Development. These tests involve having you 
complete a checklist describing your child's growth. In addition, we will 
observe how your child performs certain motor tasks such as crawling, walking, 
grasping, and jumping. We will also assess your child's early language skills 
and their knowledge of things such as colors and shapes. This assessment will 
require approximately one hour. 

EXPERIMENTAL PROCEDURES 
The investigators who will be testing your child will not know if he or she 
actually had "mild ventriculomegaly" as a fetus. Half of the children we test 
will not have had this finding, and the results of their testing will be compared 
to those children who did have the abnormality detected on prenatal ultrasound. 

POSSIBLE RISKS 
While every effort will be made to perform the psychological tests in the 
recommended standardized way, the tests do not always accurately reflect a 
child's level of development. It is possible, therefore, that we may incorrectly 
overestimate or underestimate your child's developmental level. After the 
testing has been completed you will be provided with the results of your child's 
performance. You will then be given the opportunity to discuss any concerns 
which you may have, and, if appropriate, we will provide you with information 
regarding places to obtain further evaluation and/or assistance. 

POSSIBLE BENEFITS 
If your child is recognized as having a significant developmental problem, we can 
assist you in having your child enrolled in early intervention programs which are 
available in your school district. In addition, your participation will better 
enable us to understand the outcomes of children diagnosed with "mild 
ventriculomegaly" which will allow us to better care for pregnancies with this 
complication in the future. 
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Page _i of _i pages 

YOU ARE MAKING A DECISION WHETHER OR NOT TO PARTICIPATE IN THIS STUDY. YOU 
SHOULD NOT SIGN UNTIL YOU UNDERSTAND All THE INFORMATION PRESENTED IN THE 
PREVIOUS PAGES AND UNTIL All YOUR QUESTIONS ABOUT THE RESEARCH HAVE BEEN ANSWERED 
TO YOUR SATISFACTION. YOUR SIGNATURE INDICATES THAT YOU HAVE DECIDED TO 
PARTICIPATE HAVING READ (OR BEEN READ) THE INFORMATION PROVIDED ABOVE. 

Typed/Printed Name and Signature of Subject 

Typed/Printed Name and Signature of Witness 

Signature of Person 
Obtaining Consent 

Subject's Name: 

Hospital Number: 

Hailing Address: 

Phone Number: 

Age Date 

Signature of Investigator 
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TEXAS WOM..Ui'S UNIVERSITY 
SUBJECT CONSENT TO PARTICIPATE IN RESEARCH 

TITL~ OF STUDY: The Developmental Outcome of Child:en P:enatally 
Diag~osed with Mile Isolated Vent:ic~lcmegaly 

INVESTIGATORS: 
l. Deborah Bloom 
2. Christie Della Nebbia 
3. Dan Miller, Ph.D. 
4. Fra~k Vitro, Ph.D. 

PHONE NUMBER 
(214) 438-5141 
(214) 436-4711 
(817) 898-2312 
(817) 898-2251 
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I hereby authorize Deborah Bloom, Ctristie Della Nebbia, er other 
research examiners to administer tte Bayley Scales of Infant Development to my 
child • I agree to answer questions about my child 
from -t~h-e.....,.V~i~n-e-l~a-n-d-,-~A~c-a-p-~~i-v_e_s-e-n-·-a-v_i_or Scale and the Parenting Stress Index-Short 
Form. 

I uncerstand that the purpose of this research is to deter::,ine the cur:ent 
cognitive and motor.functioning of i~fants diagnosed prenatally with mildly 
enlargec ventricles. The Bayley Sca:es of Infant Development will include 
having my child per:orm motor tasks such as grasping, crawling, walking and 
jumping. My child's cognitive development will be assessed through observing 
my child complete tasks such as pu::les, counting, naming objects, and 
matching items. In:ormation will also be obtained from me about my child's 
adaptive behavior (e.g. his/her skills and behavior regarding communication, 
daily living, socialization and meter functioning), and st:ess I may te 
experiencing related to parenting. I understand :~at testi~g will require 
about 2 hours and t~at arrangements !or testing will be made with each parent 
individually. I understand participa~ion .is voluntary and consent may be 
revoked at any time without less of benefits to which I am otherwise entitled. 

The risks of participating in this s~udy are minimal, but include: fatigue, 
confidentiality issues, or an overes~imate or underestimate of my child's 
developmental level due to errors i~ administration and/or limitations of the 
assessment instruments. These risks will be minimized by the use of evaluators 
who have been speci!ically t=ained i~ the administration o! psychological 
tests, and by using well known tests that have been demonstrated 
to be highly accurate. In order to reduce fatigue, breaks will be provided 
when neeced. Each child's name will be removed from all tes~ing materials and 
the individual results will only be provided to parents. Protocols and data 
will be shredced. All data will be kept in a secure place for a period not to 
exceed 10 years. 

Benefits of this study include the icentification of chilcren in need of early 
intervention services due to develo~~ental delay, or reassurance to parents if 
their child is found to be f~nctioni~q within no::nal limits. In addition, this 
study will provide more infor:r.ation t~ parents about the outcome of children 
bor~ with mildly enlarged ventricles, and options for intervention for parents 
experiencing significant st=ess relatac to parenting. 

We will try to prevent any problem t~at could happen because of this research. 
Please le: us know a~ once i! there is a problem and we will help you. You 
should u~cerstand, however, that TWu does net provide medical services or 
financial assis~ance for inju:ies tha~ might happen because you are taking 
part in this research. 

I: you have any questions about the research or about your rights as a 
subjec~, we wan~ you to ask us. Our p~one nu:cl::er is at the top of this fcr:n. 
If you have ~~es~ions later, or if ye~ wish to report a problem, please call 
us er the Office of Research & Grants rt~~inist:aticn at Sli-898-3375. 
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An offer to answer all of my questions regard~nq the study has been made and I 
will be provided a copy of this dated and sig~ed consent form. I: alternative 
procedures are more advantageous to me, they have been explained. 

Pare~t or Guardian Oate Represer.~ative of ';':~y 
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Isolated Mild Ventriculomegaly 
Information Form 

Mother's First and Last Name 

Father's First and Last Name 

Child's First and Last Name 

Sex of Child (circle one) MALE FEMALE 

Child's Date of Birth 

Mailing Address 
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Phone Number 

How old ·was the mother when your child was 
born? -------

How old was the father when your child was 

born? 

What is the highest grade level the mother has reached in 
school? 

grade level 
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high school graduate? YES I NO GED? YES/ NO 

college hours college graduate graduate school 

List any medications you took while you were pregnant? 
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How many children did you have before this child? 

How many children did you have after this child? 

Has anyone in your family had learning or behavior problems? 
If the answer is "YES" please describe below. 

Please circle the category which best describes your annual 
family income? 

less than $10,000.00 a year 

$10,000.00 - $20,000.00 a year 

$20,000.00 - $30,000.00 a year 

$30,000.00 - $50,000.00 a year 

above $50,000.00 a year 

Please describe any concerns you have had regarding your 
child's health or behavior. 

Please list any medications your child is taking. 




