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Lepp, Nathan                       Poster, AAPD 
 
The Determination of a Genetic Predisposition to Patent Ductus Arteriosus in Preterm Infants 
 
Lepp, N., Dagle, J.M., Caprau, D., Marazita, M., Cooper, M.E., Johnson, K., Murray, J.C. Department of 
Pediatrics, University of Iowa, Iowa City, IA; Center for Craniofacial and Dental Genetics, University of Pittsburgh, 
Pittsburgh, PA. 
 
Background: Patent ductus arteriosus (PDA) is a common morbidity associated with preterm birth. Incidence of 
PDA increases with decreasing gestational age yet all preterm infants do not develop a PDA. Furthermore, 
approximately 30% of infants with a PDA do not respond to indomethacin therapy. 
Objective: The goal of this study was to identify allelic variations of single nucleotide polymorphisms (SNPs) in 
genes that regulate smooth muscle contraction that may act as markers for the predisposition to the development 
of a PDA or to predict treatment response.  
Design/Methods: DNA was extracted from cord blood of babies admitted to the NICU at the Children’s Hospital 
of Iowa, as well as their parents when available. A total pf thirty SNPs from thirteen different genes were initially 
evaluated. A total of 182 infant samples with a gestational age of less than 32 weeks were genotyped. Of these 
infants, 101 had both of their parents genotyped for a total of 384 genotyped genotyped individuals. Only those 
infants with both parent’s genotypes were used in the analysis. A family-based association test (FBAT) 
transmission disequilibrium test was performed on genotyping data to evaluate for over-transmission of alleles. 
Eighteen (17.8%) of the infants in the analysis were diagnosed with a PDA. Of those with a PDA, four (22.2%) 
required surgical ligation after failing indomethacin closure. 
Results: Borderline significance was found in the prostaglandin G synthase 1 gene (PTGS1; p=0.04) for the 
presence of a PDA. 
Conclusions: Our data suggest that there may be a genetic predisposition for the occurrence of PDAs in preterm 
infants. At this time, our study has insufficient power to assess predictors of treatment outcome. In the future this 
and other markers may be used to identify infants at higher risk for the development of a PDA and those who will 
respond to treatment with indomethacin. First Author is a Fellow in Training.  
 
 
 
 
Lidral, Andrew (University of Iowa)                      Oral, ACPA 
 
Fine Mapping Cleft Lip Candidate Genes at 1P22-33, 3Q26-Q28, 15Q12-Q14 
 
Lidral, A.,DDS, PhD, Moreno, L.M., DDS, PhD, Arcos-Burgos, M.,MD, PhD, Valencia-Ramirez, C.,DDS, Busch,  
T.,BA, BS, Cooper, M.E., MS, MSIS, MeD, Goldstein-McHenry, T., BS, Marazita, M.L., PhD. Institution:  
University of Iowa Contact Email: andrew-lidral@uiowa.edu 
 
Background-purpose:  Cleft lip with or without cleft palate (CL/P) is a complex genetic trait.  Our recent genome 
scan identified potential loci at 1p22-p33, 3q26-q28, and 15q12-q14.   Potential candidate genes in these loci 
include LHX8, ROR1, FOXD3 and TGFBR3 (1p22-p33; TP63 and EPHB3 (3q26-q28); and GABRBE (15q12-
q13).  The purpose of this study was to determine if these genes may be the identified loci. 
Method(s):  Single nucleotide polymorphisms (SNPs) were chosen using the HapMap project haplotype block 
information. A total of 21 SNPs were genotyped in 78 extended and 81 trio families from South America and 28 
extended and 58 trio families from the US by TaqMan, assays. Single point and multipoint nonparametric linkage 
analyses were performed using MERLIN and linkage disequilibrium (LD) analyzed using FBAT. 
Results/Objectives:  The results show interesting trends in terms of population differences with 1p22-p33 being 
positive in the USA families, while 3q26-q28 is positive only in the Columbian families.  The FOXD3 and ROR1 
genes at 1p22-p33 do not appear to increase risk for CL/P.  Rather, the most significant results for this region are 
centered between LHX8 and TGFBR3 (p=0.00011).  The TP36 gene at 3q26-28 shows positive LD in the 
Columbian families (p=0.02), while EPHB3 is positive in the USA families (p=0.009).  This is interesting since that 
TP63 causes the ectrodactyly, ectodermal dysplasia and orofacial clefting syndrome (EEC) and Ephb3 when 
inactivated with Ephb2 in mice results in cleft palate, suggesting that variants in these genes may modify risk for 
nonsyndromic CL/P.  Finally, GABRB3 at 15q12 shows only weak LD in both populations and no linkage was 
observed. 
Conclusions:  The genes FOXD3 and ROR1 at 15p12-p33 and GABRB3 at 15q12 do not appear to mediate risk 
for CL/P, suggesting other genes are involved, while further investigations of TP63 and EPHB3 are warranted.  
Research Grant Numbers – NIH/NIDCR R01DE14677 (ACL, MAB, MLM), K02DE015291 (ACL) and March of 
Dimes Grant #6-FY01-616 (ACL, MAB).  
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Lidral, Andrew (University of Iowa)                                                                                                    Poster, IADR 
 
Fine Mapping Genetic Loci for Cleft Lip 
 
Lidral, A.C.1, Moreno, L., 1, Marazita, M.L.2, Cooper, M.E.2, Maher, B.S.2, McHenry, T.2, Valencia-Ramirez, C.3, 
Hing, A.4, Busch, T.5, Mishima, H.6, Lammer, E.7, Jones, M.8, Arcos-Burgos, M.9, 1University of Iowa, USA, 
2University of Pittsburgh, PA, USA, 3Universidad de Anioquia - Facultad de Odontologia, Medellín, Colombia, 
4Children's Hospital Medical Center, Craniofacial Center, Seattle, WA, 5University of Iowa, Dows Institute for 
Dental Research, Iowa City, USA, 6University of Iowa, Iowa City, USA, 7Childrens Hospital of Oakland Research 
Institute, CA, USA, 8Childrens Hospital of San Diego, Dysmorphology and Genetics, CA, USA, 9NHGRI/NIH, 
Medical Genetic Branch, Bethesda, DC, USA  
 
Nonsyndromic cleft lip and palate (CL/P) is a common birth defect with complex etiology. The purpose of this 
study is to identify regions containing susceptibility genes for CL/P. Previously a 10 cM genome scan identified 
CL/P loci at 1p22-p33, 3p12-p23, 3q26-q28, 14q24-q31 and 15q12-q14 along with a major locus at 9q22-q33 in 
families from Colombia, South America and Ohio. Objectives: The purpose of this project was to fine map 
several of these loci. Methods: Single nucleotide polymorphisms (SNPs) were chosen in candidate genes using 
data from the HapMap project to choose haplotype tagging SNPs and genotyped by TaqMan assays on over 120 
multiplex and 350 trio families from Colombia and USA. Parametric, nonparametric and association analyses 
were performed. Results: The results did not reveal positive findings for the candidate genes FOXD3, ROR1, 
LHX8 or TGFBR3 at 1p22-p33, though linkage to 1q23 and significant association for IRF6 was detected in the 
Colombian families. SNPs within the TP63 gene at 3q26-q28 revealed weak linkage (p=0.12) in the Colombian 
families. Both populations revealed association for GABRB3 at 15q12-q14 (p=0.02). Efforts to fine map the 9q22-
q33 locus are ongoing. Conclusion: In conclusion, loci at 1p22-p33, 3q26-q28, and 15q12-q14 were confirmed, 
though association was only detected at 15q12-q14 which will permit association based fine mapping. The IRF6 
finding underscores the utility of complementary approaches since linkage was not found initially. Supported by 
NIH P50-DE016215, NIH/NIDCR R01DE14677, K02DE015291, and MOD Grant #6FY01-616. 
 
 
 
 
 
Luciano, J. (WVU)                                    Poster, IADR 
 
Digital Radiography: Awareness and Usage Among Practicing West Virginia Dentists 
 
Luciano, J., Withrow, K., Razmus, T., Wearden, S., Crout, R.  West Virginia University School of Dentistry, 
Morgantown, USA 
 
That JADA article entitled “Why Switch to Digital Radiography?” (Vol. 135, 2004) reports that digital radiography 
has greatly improved since its introduction to dentistry more than a decade ago. Objectives: This survey was 
designed to assess the current usage and general knowledge of dental practitioners concerning digital imaging. 
Methods: Surveys consisting of 16 predominantly Likert scale items were mailed to all (929) practicing West 
Virginia dentists. Survey questions addressed general usage; knowledge of digital imaging and related software; 
reasons for non-use; comfort with electronic technologies, and interest in a CE course providing information about 
available technology. Results: Four-hundred and seven (43.8%) of the 929 questionnaires were returned. Of the 
respondents, 2% were GP's with 1980 being the median year of graduation. Although 74% (with a 95 % 
confidence interval of ±3.2%) of the practitioners utilized computer technology, only 14% (±2.5%) have made the 
conversion to a paperless record system. The main reason (60.4 ±3.6%) being cost. While 23% (±3.1%) of 
respondents use digital radiography in their practices, a majority of these clinicians were not able to report the 
type of system they use. Furthermore, 62.6% (±3.5%) were not confident in their ability to select a system from 
those currently available. However, 64.2% (±3.5%) expressed interest in a CE course that would provide 
information about the various types of digital radiography image acquisition systems. Although 77% (±3.1%) were 
not using digital radiography, 77.9% (±3.0%) understood that the technology offers certain benefits when 
compared to conventional radiography. A majority recognized the following potential benefits: reduction in amount 
of radiation (87.1±2.4%); increase in diagnostic quality (70.9±3.3%); and availability of software to enhance 
images (71.6±3.3%). Conclusions: The majority of WV clinicians are not using digital radiography. Almost 2/3, 
however, are interested in a CE course that would enhance their ability to effectively implement this technology. 
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Maher, Brion                                                                                                                                           Oral, ASHG 
 
Methods for Detecting Gene-Gene Interaction in Extended Pedigrees.  
 
Maher, B.S., Goldstein McHenry, T., Weyant, R.J., Marazita, M.L. Univ of Pittsburgh, Pittsburgh, PA. 
 
Several approaches to detecting statistical non-independence between unlinked loci, with respect to a phenotype 
(gene-gene interaction), in a linkage framework have been proposed. Few of those approaches are applicable to 
multiplex extended pedigrees. We examined the power of four approaches: Nonparametric linkage score (NPL) 
correlation (NPLC; Cox et al 1999), NPL regression (NPLR; Langefeld & Boehnke 1999), Ordered Subset 
Analysis (OSA; Hauser et al 2004) and the extended conditional logistic model (CLA; Olson 1999). NPLC, NPLR 
and OSA are especially useful when a locus of interest due to a linkage signal has been identified but a candidate 
gene (marker) has not yet been characterized. NPLC examines the correlation between per family nonparametric 
linkage statistics at unlinked regions of the genome. NPLR is an extension of the NPL statistic that allows for the 
simultaneous testing of multiple loci and the interactions between them in a matched case-control conditional 
logistic framework. OSA is an approach to linkage analysis where evidence for linkage at one locus is maximized 
over subsets of families rank-ordered by evidence for linkage at another. CLA can be used to test the interaction 
between a candidate marker, included as a covariate, and unlinked regions of the genome. Importantly, each of 
these approaches tests for interaction beyond the marginal effects at each locus by examining either the LOD 
difference between models with and without interactions (OSA and CLA) or by examining the relationship 
between the linkage statistics at unlinked regions (NPLR and NPLC). To test the power of the methods and their 
ability to distinguish epistasis from heterogeneity, we simulated datasets consisting of 500 multiplex pedigrees 
under four different disease models with varying degrees of interaction. To address concerns regarding the 
behavior of the CLA test statistic, genomewide simulations were performed to determine the null distribution. 
Each approach achieved its best power under the Dominant-Dominant model. CLA had substantially more power 
than the other approaches, but is limited in that it relies on prior identification of a candidate marker. 
 
 
 
 
 
 
Marazita, Mary                                                                                                                                    Poster, ASHG 
 
Genome Scans for Nonsyndromic Cleft Lip with or without Cleft Palate in Families From Seven Countries 
 
Marazita, M.L.1, Murray, J.C.2, Lidral, A.2, Cooper, M.E.1, Goldstein McHenry, T.1, Maher, B.S.1, Moreno, L.2,  
Daak-Hirsch, S.2, Field, L.L.3, Arcos-Burgos, M.4, Valencia, C.4, Risk, J.5, Hecht, J.T.6, Doheny, K.7, Pugh, E.7,  
Boehm C.7. 1) Ctr for Craniofacial and Dental Genet, U of Pittsburgh; 2) U of Iowa; 3) U of British Columbia, 
Canada; 4) U of Antioquia, Colombia; 5) U of Liverpool, U.K; 6) U of Texas, Houston; 7) CIDR, Johns Hopkins U. 
 
In recent years there has been substantial progress in identifying genetic factors that contribute to nonsyndromic 
cleft lip with or without cleft palate (NSCL/P). A combination of the evaluation of candidate genes and regions with 
genome-wide scans has proven fruitful. To identify genetic regions likely to include NSCL/P susceptibility loci, we 
performed genome-wide scans of 6,565 individuals (4,373 genotyped of whom 1,514 were affected) from 820 
families ascertained from seven countries (Philippines, Colombia, China, India, Turkey, U.S.A., U.K.). Genotyping 
of the 10 cM genome-scan microsatellite markers in all study participants was performed by the Center for 
Inherited Disease Research (CIDR). The data was analyzed by a combination of linkage approaches: two-point 
and multipoint, parametric (LOD, HLOD under both dominant and recessive models) and non-parametric (NPL). A 
Bayesian approach utilizing the posterior probability of linkage (PPL) was also applied (see Govil et al, this 
meeting). A number of regions had genome-wide significant HLOD results (i.e. multipoint HLOD > 3.2): 
chromosome 1q22.3-41 (max multipoint HLOD=3.3, dominant model), 2p13 (3.2, dom), 3q26-q28 (4.1, dom), 
9q22-q33 (5.4, dom), 14q24-q31 (4.2, rec), 16 (3.6, rec). The multipoint NPL results supported regions on 
chromosomes 1, 2, 6, 9, 12, 14 with p-values < 0.05 for each. The two-point PPL approach supported the 
chromosome 1, 2, 6, 9 and 12 regions (Govil et al). Follow-up studies including fine-mapping and candidate gene 
analysis of each of these positive regions is underway (see Mishima et al, Hart et al, this meeting). NIH grants 
DE09886, DE12472, DE08559, DE13076, DE14667, DE016148, DE016215, RR-00084; CIDR NIH contract N01-
HG-65403. 
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McKeta, Nathan  (3rd Yr)           T35 Short-term Dental Student Research Training Program 
 
Morphometric Analysis of Muscle Fiber Type in Levator Veli Palatini in Cleft Patients 
 
The primary objective of this study is to quantify fiber type distribution as determined by myosin contractile protein 
expression in samples of human levator veli palatini muscles obtained from children born with cleft palates. 
Samples were obtained at the time of cleft repair surgery, frozen, sectioned, and immunostained in accordance 
with  protocol approved by the IRB.  
Identifying muscle fiber type distribution is significant because alterations in muscle use may result in changes in 
fiber type. Conversely, myosin content and fiber type composition strongly influences the functional properties of 
muscle. Additionally, this data will be compared to samples from patients without cleft palate in order to 
investigate physiologic changes in levator veli palatini between the two groups.  It is my belief that changes might 
occur due to the altered structure-function relationship present when the muscles insert abnormally on the 
posterior edge of the hard palate instead of into the palatal aponeurosis. A third objective is to examine the 
muscle specimens for spindles, neonatal type fibers, and cardiac type fibers.  
In previous studies, fiber type analysis of LVP has yielded mixed results. A study involving LVP in adult noncleft 
cadavers(Moon et al., 1998) suggested a preponderance of type I fibers (59.8%). Another immunohistochemical 
study (Smerdu, 1994)  of cleft palate patients reported a higher proportion of type II fibers, which included IIB 
fibers - fibers which subsequently have not been found to exist in human skeletal muscle. 
I expect to find a preponderance of fast acting type II fibers in LVP, a muscle responsible for continuous 
movement of the palate. LVP is also expected to contain spindles because it is a major phonatory muscle.  
Spindles would provide proprioceptive information enabling higher control centers to regulate the function of the 
other muscles of the soft palate in relation to the movement of LVP. 
 
 
 
 
 
 
Mishima, Hiroyuki (University of Iowa)                                                                                            Poster, ASHG 
 
Fine Mapping Candidate Genes in Cleft Lip Loci at 1p22-p33, 3q26-q28, 15q12-q14 and 17q12-31 
 
Mishima, H.1, Moreno, L.M.1, Busch, T.1, Arcos-B., M.8, Velencia, C.3, Hing, A.4, Lammer, E.5, Jones, M.6, Robin, 
N.7, Maher, B.S.2, Cooper, M.E.2, Goldstein McHenry, T.2, Mach, A.1, Marazita, M.L.2,  Lidral, A.C.1. 1) U. of Iowa, 
Iowa City, IA; 2) U. of Pittsburgh, PA; 3) U. of Antioquia, Medellin, Colombia; 4) Children's Hosp., Seattle, WA; 5) 
Children's Hosp., Oakland, CA; 6) Children's Hosp., San Diego, CA; 7) U. of Alabama, AL; 8) NIH, Bethesda, MD. 
 
Recent candidate gene and genome scan studies from Colombian and Ohio populations indicated that loci at 
1p22-p33, 3q26-q28, 15q12-q14 and 17q12-31 met the criteria for follow up studies (LOD>1.75 or p<0.0023) 
(Rao and Gu 2001). Molecular data and animal models support candidate genes in these loci including LHX8, 
FOXD3, and TGFBR3 (1p22-p33); TP63 and EPHB3 (3q26-q28); GABRB3 (15q12-q13) and WNT3 and WNT9B 
(17q12-31). The purpose of this study was to fine map these loci in an extended sample. 32 SNPs were 
genotyped in 78 extended families and 85 trios from Colombia and 28 extended families and 99 trios from USA. 
Parametric, nonparametric and association analyses were conducted. Results showed population differences with 
1p22-p33 being positive in the USA data, while 3q26-28 being positive only in the Colombian data. FOXD3 and 
ROR1 genes at 1p22-p33 do not appear to increase risk for NSCL/P. However, markers within 102-126 cM at 
1p22-p33 were significant (p<0.01) with the most significant results centered at 114cM (multipoint NPL 
p=0.00003). EPHB3 and TP63 genes at 3q26-28 showed positive LD in the Colombian data (p=0.058 and p=0.02, 
respectively) but not in the USA data. Markers for GABRB3 at 15q12 revealed weak LD in both populations. 
Finally LD was also observed at 17q12-31 from SNPs rs1999533 (p=0.017, 69cM; NSF) and rs70602 (p=0.024, 
69cM; WNT3) in 292 Colombian nuclear trios and ,also, significant LD was observed for the entire data set, USA 
and Colombia (521 nuclear trios) with the SNP rs1530364 (p=0.014, 65cM; WNT9B). In conclusion, results 
obtained confirm the presence of NSCL/P susceptibility loci in 1p22-p33 in the US data, 3q26-q28 in the 
Colombian data and 17q12-31 for both populations underscoring the population heterogeneity that characterizes 
this trait. Supported by NIH R01DE14677, K02DE015291, P60DE13076; MOD #6-FY01-616. 
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Mooney, Mark                                                                                                                                       Poster, IADR 
 
Tissuglue™ Increases Acute Tensile Strain in Rabbit Muscle Wounds 
 
Mooney, M.P., Zhang, J., Yeung, A., Barbano, T., Smith, T., Beckman, E., Buckley, M., University of Pittsburgh, 
PA, USA  
 
Objectives: The closure of both traumatic and surgical wounds is complicated by delayed healing due to 
continued hemorrhage, hematomas, dehiscence, and post-operative scarring from poor tissue apposition. We 
have developed a lysine-derived polyurethane adhesive that is biodegradable, resorbable, and non-toxic. The 
present study was designed to compare the long term biomechanical and histological properties of this glue to 
sutures in closing deep muscle incisions. Methods: Sixteen adult, male New Zealand White rabbits had bilateral 
transverse full thickness 4 cm incisions in the Gluteus Maximus muscles. The incisions were immediately sutured 
closed (control group) or closed with 0.5 cc of TissuGlue™. Three rabbits were euthanized at 1, 12, 24, 168 (1 
week), 336 (2 weeks), and 720 (4 weeks) hours postoperatively, and the sites were harvested for biomechanical 
testing and histological analysis. A Transducer Techniques™ strain gauge was used to determine breaking 
strength of the healing wound site. Results: Wounds closed with TissuGlue™ showed dramatically increased 
breaking strains (approximately 450% by 168 hours) compared to controls. Wound breaking strains in control 
wounds showed little differences compared to TissueGlu™ treated wounds at 336 and 720 hours postoperatively. 
A two-way analysis of variance (ANOVA) was used to assess significant group and time differences. Significant 
group (F=4.82; p<0.05) and time (F=40.4; p<0.001) effects were noted. Wounds with TissuGlue™ had 
significantly greater (p<0.05) tensile strain through 168 hours postoperatively. No significant differences were 
noted at 336 and 720 hours postoperatively. Preliminary histological analysis showed no tissue reaction, 
inflammation, or necrosis in the muscle wounds treated with TissueGlue™ compared to control wounds. 
Conclusions: Preliminary data suggests that TissuGlue™ works to acutely close large muscle wounds compared 
to traditional wound closure methods. Further research is in progress to test TissueGlue™ on the healing of 
myocutaneous flaps and adipose tissue. 
 
 
 
 
Moore, Paul                                                                                                                                               Oral, IADR 
 
Hemostatic Efficacy of 4% Articaine HCl with 1:200,000 or 1:100,000 Epinephrine  
 
 Moore, P.A.1, Delie, R.A.1, Ludovicy, A.L.1, Hersh, E.V.2, Korostoff, J.3, Johnson, S.3, Goodson, J.M.4, Halem, S.4, 
Payls, M.4, Peterson, C.5, 1University of Pittsburgh, PA, USA, 2University of Pennsylvania, School of Dental 
Medicine, Philadelphia, USA, 3University of Pennsylvania, Philadelphia, USA, 4Forsyth Institute, Boston, MA, 
USA, 5Novocol Pharmaceutical of Canada, Cambridge, Canada 
 
Objectives: The objective of this double-blind, randomized, three-center crossover study was to compare the 
efficacy of 4% articaine HCl with 1:100,000 epinephrine (A100) with that of 4% articaine HCl with 1:200,000 
epinephrine (A200) in providing effective local anesthesia, improving visualization of the surgical field and limiting 
surgical blood loss when used to induce anesthesia for periodontal surgery. Methods: Efficacy variables included 
anesthesia efficacy, surgeon's ability to visualize the surgical field, and volume of blood loss collected from each 
surgical site. Results: Forty-two adult subjects (26 males/16 females, mean 46.3+9.7 yrs) diagnosed with 
moderate to severe periodontal disease, and requiring local anesthesia for matched bilateral (split-mouth) 
periodontal surgery were enrolled. All patients experienced complete surgical anesthesia with A100 and A200 
treatments. Statistically significant differences between the A100 and A200 treatments in the surgeon's rating of 
ability to visualize the surgical field (ranked as clear 83.33% of the time with A100 and 59.52% of the time with 
A200; p = 0.008), volume of blood loss (mean of 70.2 mL for A200 and 54.9 mL for A100; p = 0.018) and the 
surgeon's rating of bleeding (ranked as equal to or less than expected 85.71% of the time with A100 and 71.43% 
of the time with A200; p = 0.034). Sixteen patients (38.1%) experienced a total of 27 mild or medium adverse 
events, the most common being post-operative pain (9/27, 33.3%) and swelling (8/27, 29.6%). Six adverse events 
were rated possibly treatment related. Conclusions: When the 4% articaine HCl with 1:100,000 epinephrine was 
used, the surgical field was clearer, the amount of blood loss was less, and the surgeons rating of expected blood 
loss were better when compared to matching surgeries using the 4% articaine HCl with 1:200,000 epinephrine 
formulation. Supported through a contract from Novocol Pharmaceutical of Canada, Inc. 
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Moreno, L.                                                                                                                                           Poster, ASHG 
 
Cleft Lip Genome Scan Reveals Major Loci, Heterogeneity and Genetic Interactions 
 
Moreno, L.1, Arcos-B, M.2, Maher, B.S.3, Goldstein McHenry, T.3, Cooper, M.E.3, Valencia-R, C.4, Krahn, K.1,  
Hing, A.5, Moreno, M.1, Mishima, H.1, Lammer, E.M.6, Jones, M.7, Robin, N.H.8, Marazita, M.L.3, Lidral, A.C.1. 1) 
University of Iowa, Iowa City, IA; 2) NIH, Bethesda, MD; 3) University of Pittsburgh, Pittsburgh, PA; 4) University 
of Antioquia, Medellín, Colombia; 5) University of Washington, Seattle, WA; 6) Children's Hospital Oakland 
Research Institute, Oakland, CA; 7) Children's Hospital, San Diego, CA; 8) University of Alabama, Birmingham, 
AL. 
 
Nonsyndromic cleft lip and palate (NSCL/P) is a common birth defect with complex etiology. The purpose of this 
study is to identify regions containing susceptibility genes for (NSCL/P). A 10 cM genome scan was performed on 
48 multiplex families from Colombia-SA and 9 multiplex families from Ohio, USA using genotypes generated by 
the Center for Inherited Disease Research (CIDR). Parametric, nonparametric and association analyses were 
performed. Also, conditional and covariate-based linkage methods were used to screen the Colombian families 
for genetic interactions and heterogeneity using both candidate gene and genome scan data. The Colombian 
families showed suggestive linkage at 3q26-q28, 9q22-q33, 14q24-q31, 15q11-q13.3 and 19q13 with the most 
significant findings at 9q22-q33 (Maximum LOD score (MLS)=2.94) and 3q27 (MLS=2.99). The addition of SNPs 
within 9q22-q33 candidate genes on 72 families revealed the most significant multi-point linkage at TGFBR1 
(HLOD= 2.24). Suggestive linkage for the Ohio families was observed at loci in 3p14-p23, 9q22-q33, 12q24, 
14q11-q22, 17q11-q21, 18q12 and significant linkage was observed at 1p22-p33 (MLS=3.52). Interactions were 
observed in the Colombian families between candidate gene markers in 9q22-q33 and 1p36.3 (p = 0.00011), 
8q24.1 (p= 0.000076), and 11q22 (p = 0.00011). Furthermore, genetic heterogeneity was suggested since a 
subset of families showed linkage to 2q24.1-q32.1 and not 9q22-q33. In conclusion we have identified a major 
locus for NSCL/P at 9q22-q33 that may be modified by genes at other loci and another locus for CL/P maps to 
2q24.1-q32.1. Supported by NIH P50-DE016215, NIH/NIDCR RO1DE14677, KO2DEO15291 and MOD Grant 
#6FY01-616. 
 
 
 
 
Moreno, L.             Oral, ACPA 
 
Fine Mapping the 9q22-33 Region in Nonsyndromic CL/P Populations from Southeast Asia and South 
America 
 
Moreno L.M., Mansilla M.A., Johnson M., Riley B., Arcos-Burgos M., Valencia-Ramirez C., Busch T., Cooper M., 
McHenry T.G., Marazita M.L., Murray J.C., Lidral A.C. 
 
Introduction: Recently, a linkage meta-analysis of genome scan data from 7 different nonsyndromic CL/P 
populations identified a major locus within the 9q22-33 region (HLOD= 6.6), with families from Southeast Asia 
(SeA) and South America (SA) contributing significantly to this linkage signal. Purpose: The purpose of this 
project is to fine map and identify this major locus. Methods: 300 case-parent triads from SeA and  multiplex 
families and 163 case-parent triads from SA (a total of 479 SA nuclear triads) were genotyped for SNPs within 9 
candidate genes, to perform linkage and association analyses. Also, 92 probands from families with positive LOD 
scores for this region were sequenced for highly conserved non-coding regions in 9 candidate genes. Results: 
The SeA families revealed evidence of linkage disequilibrium (LD) for SNPs and haplotypes within the PTCH 
gene (p= 0.0048). The SA families revealed two distinct linkage peaks, one located at 104.5cM (FOXE1 
rs874004; DomHLOD = 1.92cM) and the second at 124cM (D9S930; DomHLOD = 2.53). The strongest evidence 
of LD in the SA families occurred for SNPs within the ROR2 gene (p = 0.009) and the FOXE1 gene (p=0.008). 
Additional evidence of LD was identified for haplotypes in the ROR2 (p=0.03), GABABR2 (0.04) and ZNF189 
(p=0.01) genes. Sequencing data identified 7 novel variants in the conserved noncoding regions of the ZNF189 
(1), PTCH (2), FOXE1 (2) and TGFBR1 (2) genes. Two variants found in PTCH and ZNF189 are highly 
conserved among multiple species. Conclusions: While significant LD was observed, the significance values are 
relatively modest and LD was observed at multiple sites indicating the presence of multiple mutations in different 
genes or that the etiologic gene has not been identified.  The variants at highly conserved nucleotides may be 
etiologic, however, these need to be confirmed by evaluating segregation and performing additional genetic 
analyses. 
 
 
 
 
 



26 

Naderi, Reza                   SRG President 
 
Information Needs of Dental Researchers: A Research Methodology Description  
 
Information needs research is a growing field in biomedical research. To date published information needs studies 
have focused mainly on the needs of clinicians at the point of care and the needs of consumers in learning about 
the health and the disease. For our Dental Informatics Online Community project, we need to measure the 
information needs of dental researchers. For instance, we need to find out how these researchers locate research 
partners, learn from disciplines other than their own and recruit research assistants such as interns or graduate 
students. 
Previous studies reveal no research conducted to evaluate the information needs of researchers. Therefore we 
developed a survey to assess the information needs of our target audiences: dental researchers, clinicians and 
educators, and biomedical informatics and computer science researchers working in the dental field. 
The presentation will describe the research methodology used for this project. It will begin with the research 
question and the conception of the idea for an instrument, its early design iterations, the process of using an 
expert group to refine the instrument, the retrospective thinkaloud protocol to validate the instrument and its pilot 
testing under real-world conditions. Furthermore, we will describe how subjects are recruited and what measures 
used to ensure a good response rate. Attendees will benefit from this session by following our research approach 
which can be applied to many different survey research areas. 
 
 
 
 
 
 
 
 
Naidoo, S.            Oral, ACPA 
 
Anthropometric Precision and Accuracy of Digital Three-Dimensional Photogrammetry: Comparing 
Across Imaging Systems 
 
Naidoo S., Weinberg S., Govier D., Martin R., Kane A., Marazita M.L. 
 
A variety of commercially available three-dimensional surface imaging systems are currently in use by craniofacial 
specialists. Little is known, however, about how measurement data generated from alternative 3D systems 
compare, specifically in terms of accuracy and precision. The purpose of this study was to compare 
anthropometric measurements obtained via two different digital 3D photogrammetry systems (Genex and 3dMD) 
as well as direct anthropometry and to evaluate intraobserver precision across these three methods. 
On a sample of 18 mannequin heads, 12 linear distances were measured twice by each method. A two factor 
repeated measures ANOVA was used to test for mean differences across methods and differences in precision 
across methods. Additional descriptive statistics (e.g., TEM) were used to quantify measurement error magnitude. 
Statistically significant (p<0.05) mean differences were observed across methods for nine anthropometric 
variables; however, the magnitude of these differences was consistently at the sub-millimeter level. No significant 
differences were noted for precision. Moreover, the magnitude of imprecision was determined to be very small, 
with TEM scores well under 1mm and intraclass correlation coefficients ranging from 0.98 to 1. 
Results indicate that overall mean differences across these three methods were small enough to be of little 
practical importance. In terms of intraobserver precision, all methods faired equally well. This study is the first 
attempt to simultaneously compare 3D surface imaging systems directly to one another and to traditional 
anthropometry. Results suggest that craniofacial surface data obtained via alternative 3D photogrammetric 
systems can be combined or compared statistically.  
NIH/NIDCR grants P60-DE13067, P50-DE016215, R01-DE016148 and R01-DE09886. 
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Noorchashm, N             Oral, ACPA 
 
A Study of Candidate Markers for Oral-Facial Clefts in Guatemalan Families 
 
Noorchashm, N.4, Deleyiannis, F.1,4, Weinberg, S.M.2, MA, Neiswanger, K.2,PhD, Brandon, C.2,MS, Scott, 
N.M.2,MS, Bardi, K.M.2, BS, Cooper, M.E.2, MSIS, Vieira, A.R.3,DDS, PhD, J, Murray, J.C.3, MD, Marazita, M.L.2, 
PhD. 1 Pittsburgh Children’s Hospital, 2 Center for Craniofacial and Dental Genetics, University of Pittsburgh; 3 

University of Iowa; 4University of Pittsburgh, Division of Plastic Surgery. 
 
Introduction:  Nonsyndromic oral-facial clefts, particularly cleft lip (CL) and cleft palate (CP), are complex traits. 
Progress has been slow in identifying genes involved in CL and CP, and will require large sample sizes and the 
implementation of a variety of approaches to maximize gene-finding efforts. Most genetic studies of CL and CP 
have defined affection status narrowly, resulting in a potential loss of statistical power. The purpose of this study 
was to investigate nonsyndromic CL and CP in a series of families from Guatemala, using an expanded definition 
of the phenotype to include subclinical orbicularis oris (OO) muscle defects.  
Method:  155 typed individuals in 25 families were recruited during a recent cleft surgery mission to Guatemala. 
Of the 155 individuals, 28 had CL, CP or both. High-resolution ultrasound images of the OO muscle were 
obtained for all individuals, and evaluated by three trained raters. Ultimately, ten family members without a visible 
cleft were determined to have OO muscle defects.  Three genetic markers that have previously been implicated in 
clefting were assessed in all family members: JAG2, PVRL1, and SATB2. Linkage analyses (LOD scores) and 
association studies (TDT) were performed for both narrow (cleft only) and broad (cleft plus OO defects in non-cleft 
family members) affection statuses.  
Results:  Association with JAG2 improved from p=0.09 under the narrow affection status to p=0.04 under the 
broad affection status definition. Further, association with SATB2 achieved some significance when affection 
status was defined to include OO muscle defects (p=0.07). Additional candidate genes are currently under 
investigation.  
Conclusion: These results suggest that JAG2 and possibly SATB2 are associated with clefting, and highlight the 
potential importance of expanding the oral-facial cleft phenotype to include subclinical variants in gene mapping 
studies. Supported by NIH grants DE13076, DE016148, DE016215. 
 
 
 
 
 
 
Polk, Deborah                                                                                                                                        Poster, APS 
 
Socioeconomic Disparity in Periodontal Disease Progression 
 
Polk, D.E., Behavioral Sciences, Weyant, R.J., Dental Public Health, University of Pittsburgh, Pittsburgh PA,  
McNeil, D.W., Psychology, Crout, R.J., Periodontics, West Virginia University, Morgantown, WV, Marazita, M.L.,  
Oral Biology, University of Pittsburgh, Pittsburgh, PA 
 
Persons higher in socioeconomic status are less likely to develop periodontal disease than persons lower in 
socioeconomic status. This disparity may partially result from differential infection by periodontal pathogens and 
partially from differential disease progression after infection. We hypothesize that socioeconomic status, smoking, 
and oral health behaviors will distinguish disease developers from disease non-developers. Participants were 240 
adults from 161 families in Western Pennsylvania and West Virginia. Standardized oral exams were performed 
and self-report of demographic and behavioral information was obtained. Measures of periodontal disease were 
obtained from primarily the 4 first molars. Teeth were included only if they showed evidence infection with 
Bacteriodes forsythus, Porphyromonas gingivalis, or Treponema denticola. Disease was defined as the presence 
of infection plus either probing depth greater than 3mm or bleeding on probing. Absence of disease was defined 
as infection, probing depth less than 3mm, and no bleeding or probing. 56% of the teeth met criteria for having 
disease. Multilevel modeling was used, nesting teeth within person, and person within family. A higher probability 
of having disease was associated with having fewer years of education, OR = 1.81, 95% CI = 1.15 to 2.85. Once 
smoking and oral health behaviors were accounted for, the association between probability of disease and 
number of years of education was reduced, OR = 1.61, 95% CI = 1.01 to 2.56. This suggests that interventions 
targeting both smoking and oral health behaviors may help reduce the disparity due to socioeconomic status. 
Feature research should examine the effectiveness of such interventions. Supported by NIH/NIDCR R01-
DE014899. 
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Premaraj, Sundaralinga                                                                                                                                    IADR 
 
Inhibition of Rat Cranial Suture Fusion with Plasmid Encoding Tgf-beta3 
 
Premaraj, S., Ohio State University, College of Dentistry, Columbus, USA, Mundy, B., Ohio State University, 
Columbus, USA, Mooney, M., University of Pittsburgh, PA, USA, Moursi, A.M., New York University, College of 
Dentistry, USA  
 
Purpose: To determine the ability of an increase in non-viral, plasmid-encoded Tgf-beta3 production to inhibit the 
fusion of rat posterior frontal sutures in vivo. Methods: Fifteen days after birth rat pups received sub-dermal 
injections superficial to the posterior frontal suture. Rats were randomly assigned to one of three groups and 
injected with: 1) PBS (Sham Control), 2) collagen gel vehicle with Tgf-beta3 plasmid, 3) collagen gel vehicle with 
carrier plasmid, pCMV6-xl5. Ten days after injection, rats were euthanized by CO2 narcosis and the posterior 
frontal sutures were harvested for histological examination. Briefly, tissues were fixed, decalcified and paraffin-
embedded, then sectioned at 6 µm using the coronal suture as a landmark. The extent of bony bridging at the 
sutures was measured at progressive distances anterior to the coronal suture. Percent bridging was calculated as 
bridging height divided by suture height x 100. Percent bridging were measured from sections every 6 µm 
beginning at 600 µm from the coronal suture and extending 900 µm anteriorly. Statistical analysis was performed 
using a one-way analysis of variance (ANOVA) comparing percent suture fusion in each group. Post hoc tests 
were performed using the Tukey-Kramer multiple comparison test with p< 0.05 considered significant. Results: In 
all animals bridging began on the endocranial side and extended ectocranially. In animals implanted with collagen 
gel containing Tgf-beta 3 plasmid, a statistically significant reduction in mean percent bridging of the posterior 
frontal suture was seen (p<0.05) as compared to animals implanted with either PBS or the carier plasmid. 
Conclusions: The above results indicate that an increase in plasmid-encoded Tgf-beta3 was effective in 
maintaining the patency of rat posterior frontal sutures in vivo. This study supports the important role of Tgf-beta3 
in cranial suture fusion and its possible clinical applications in the prevention of re-ossification following surgical 
treatment of craniosynostosis. 
 
 
 
Rand, Casey                       Poster, AAPD 
 
Nicotine Metabolizing Genes in Sudden Infant Death Syndrome 
 
Rand, C.M., Weese-Mayer, D.E., Maher, B.S., Zhou, L., Marazita, M.L., Berry-Kravis, E.M. Dept. of Pediatrics, 
Rush University Medical Center, Chicago, IL; Dept. of Neurology & Biochemistry, Rush University Medical Center, 
Chicago, IL; Center for Craniofacial & Dental Genetics, Division of Oral Biology, School of Dental Medicine, 
University of Pittsburgh, Pittsburgh, PA; Dept. of Human Genetics, Graduate School of Public Health, Dept. of 
Oral & Maxillofacial Surgery, School of Dental Medicine, University of Pittsburgh, Pittsburgh PA 
 
Background: Exposure to tobacco, primary as well as secondary, has been identified as a risk factor in the 
etiology of Sudden Infant Death Syndrome (SIDS). Polymorphisms in both the CYP1A1 and GSTT1 genes have 
been reported to impact the metabolic detoxification process for cigarette smoke and have been associated with 
low birth weight. Thus, polymorphisms in these genes may account for the varying susceptibility to adverse health 
consequences of tobacco exposure, including SIDS. We hypothesized that functional polymorphisms in CYP1A1 
(m1, m2, and m3) and GSTT1 (gene deletion) might be associated with SIDS risk. 
Objective: To examine the relationship between SIDS and polymorphisms in CYP1A1 and a polymorphic gene 
deletion in GSTT1. 
Design/Methods: DNA was prepared from 106 SIDS cases (Univ. of Maryland Brain and Tissue Bank) and 106 
ethnicity – and gender-matched controls using standard methods. Regions of interest were amplified using PCR, 
subjected to enzyme digestion, and analyzed on agarose gel. 
Results: No association was observed between the CYP1A1 –m1, -m2, and –m3 polymorphisms or the GSTT1 
gene deletion and SIDS risk when considered independently or in combination. 
Conclusions: Polymorphisms of CYP1A1 and the GSTT1 gene deletion are not responsible for increased SIDS 
risk in our dataset. However, because history of nicotine exposure was unavailable for SIDS cases in this study, a 
relationship that might be apparent if we could distinguish cases with and without nicotine exposure cannot be 
ruled out. A prospective study of SIDS cases with and without known nicotine exposure is necessary to resolve 
the relationship between nicotine metabolizing genes and SIDS. Support provided by CJ Foundation for SIDS, 
Justin Carl Suth SIDS Research Fund, Joseph Tyler Gertler SIDS Research Fund (D.E.W.-M). Spastic Paralysis 
and Allied Diseases of the CNS Research Foundation of the IL-Eastern IA District Kiwanis International (E.M.B.-
K). 
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Rand, Casey                       Poster, AAPD 
 
Sudden Infant Death Syndrome: Case-Control Frequency Differences in the PHOX2B Gene 
  
Rand, C.M., Weese-Mayer, D.E., Zhou, L., Maher, B.S., Cooper, M.E., Marazita, M.L., Berry-Kravis, E.M. Dept. of 
Pediatrics, Rush University Medical Center, Chicago, IL; Dept. of Neurology & Biochemistry, Rush University 
Medical Center, Chicago, IL; Center for Craniofacial & Dental Genetics, Division of Oral Biology, School of Dental 
Medicine, University of Pittsburgh, Pittsburgh, PA; Dept. of Human Genetics, Graduate School of Public Health, 
Dept. of Oral & Maxillofacial Surgery, School of Dental Medicine, University of Pittsburgh, Pittsburgh PA 
 
Background: Polymorphisms associated with Sudden Infant Death Syndrome (SIDS) have previously been 
identified in the serotonin transporter gene and in genes involved in the early embryologic origin of the autonomic 
nervous system (ANS), though none of the reported SIDS cases carried the PHOX2B gene polyalanine 
expansion mutation characteristic of Congenital Central Hypoventilation Syndrome (CCHS). However, because 
PHOX2B is thought to have a key role in determining serotonergic neuronal fate and because SIDS and CCHS 
share the phenomenon of ANS dysregulation, we hypothesized that infants who succumbed to SIDS would have 
an increased frequency of non-polyalanine expansion polymorphisms in the PHOX2B gene. 
Objective: To elucidate the relationship between PHOX2B and SIDS, the entire coding region of the PHOX2B  
gene was sequenced.    
Design/Methods: DNA was prepared from 91 SIDS cases and 91 gender- and ethnicity-matched controls using 
standard methods. All coding regions and intron-exon boundaries of PHOX2B were amplified using PCR and 
analyzed by standard sequencing methods.  
Results: We identified one common single nucleotide polymorphism in intron 2, located 100 bp downstream of 
the exon 2 splice site in 72/91 SIDS cases and 51/91 matched controls (p=0.0009). We also identified 8 novel 
single nucleotide polymorphisms in exon 3 in 27/91 SIDS cases and 16/91 controls that occurred more frequently 
in the SIDS cases than controls (34 vs. 19 occurrences, respectively; p=0.01).  
Conclusions: These data represent a further step in the characterization of the genetic profile(s) that might place 
an infant at risk for SIDS. Support provided by CJ Foundation for SIDS, Justin Carl Suth SIDS Research Fund, 
Joseph Tyler Gertler SIDS Research Fund (D.E.W.-M). Spastic Paralysis and Allied Diseases of the CNS 
Research Foundation of the IL-Eastern IA District Kiwanis International (E.M.B.-K). 
 
 
 
 
 
Riley, B.                                                                                                                                               Poster, ASHG 
 
Mutations in the FGF/FGFR Pathway Play a Role in Nonsyndromic Cleft Lip and Palate 
 
Riley, B.1, Mansilla, M.1, Maher, B.2, Trump, B.1, Russo, E.1, Vieira, A.1, Marazita, M.2, Murray, J1. 1) University of 
Iowa; 2) University of Pittsburgh 
 
Isolated or nonsyndromic cleft lip and palate (NS CLP) is a complex multifactorial birth defect resulting from a 
combination of genetic and environmental factors. We are investigating the contribution of the fibroblast growth 
factors (FGF) and their receptors (FGFR) to craniofacial development in humans based on their known role in 
other vertebrate species and hypothesize that mutations in members of this pathway contribute to NS CLP. The 
following genes have been investigated: FGFR1, FGFR2, FGFR3, FGFRL-1, FGF2, FGF3, FGF4, FGF7, FGF8, 
FGF9, FGF10, and FGF18. We have used both direct sequencing of the coding regions of these genes in 180 NS 
CLP patients and linkage/association analysis using 230 multiplex Filipino families. Several likely disease-causing 
mutations were identified by sequencing, including a nonsense mutation, R609X, identified in a two-generation 
family from Iowa originally diagnosed with NS CLP. Further contact with this family revealed that the proband 
developed features of Kallmann syndrome but her father, who also has the R609X genotype, has NS CLP as his 
only phenotype. Two missense mutations in FGFR1, M369I and E467K, and one missense mutation in FGFR2, 
R84S, were found in five independent families but were absent in 1400 controls. A missense mutation, D62H, was 
identified in FGF8, which arose de novo in a child with NS CLP. Finally, in two families with confirmed parentage 
an obligate loss of an allele was observed for FGF4 suggesting the presence of microdeletions. Association 
methods have also been used to assess FGF involvement. Genotyping of single nucleotide polymorphisms 
(SNPs) in the FGF and FGFR candidate genes found significant P-value associations for FGF3, FGF10 and 
FGF18 with NS CLP. Statistical evidence also supports a gene x gene interaction between FGF10 and FGF18. In 
the aggregate these complementary methods, direct sequencing and statistical association, support the 
contribution of the FGF signaling pathway to NS CLP and support additional investigations looking at conserved 
regulatory regions and evidence for gene x gene interactions to fully establish their role in disease gene etiology. 
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Schleyer, Titus                                                                                                                                     Poster, IADR 
 
Clinical Computing in General Dentistry 
 
Schleyer, T.1, Thyvalikakath, T.P.1, Spallek, H.1, Torres-Urquidy, M.H.1, Hernandez, P.2, Yuhaniak, J.1, 1University 
of Pittsburgh, PA, USA, 2University of Puerto Rico, San Juan, USA  
 
Computer use for practice management purposes is widespread in dentistry. However, no formal studies have 
explored chairside computing in general dental offices. Objectives: The goals of this study were to determine 
demographic and practice characteristics of dentists who use computers at chairside; the practice information 
technology infrastructure; the method of storage (paper and/or computer) for clinical information; data entry 
responsibilities and modalities; opinions regarding advantages and disadvantages of, and barriers, enablers and 
potential improvements; and clinical use of the Internet. Methods: We conducted a two-stage telephone survey of 
a national random sample of 1,159 general dentists in active practice in the U.S. using a 39-item telephone 
interview. Results: The combined response rate for the screening and interview phases was 35.7 percent. The 
screening sample included 256 respondents (24.6 percent) with computers at chairside, 647 (62.3 percent) with 
computers elsewhere in the office, 136 (13.1 percent) without a computer and 120 (10.4 percent) non-
respondents. Clinical information associated with administration and billing, such as appointments and treatment 
plans, was stored predominantly on the computer; other information, such as the medical history and progress 
notes, primarily resided on paper. Nineteen respondents, or 1.8 percent of all general dentists, were completely 
paperless. Auxiliary personnel, such as dental assistants and hygienists, predominated in entering data. 
Respondents adopted clinical computing to improve office efficiency and operations, support diagnosis and 
treatment, and enhance patient communication and perception. Barriers included insufficient operational 
reliability, program limitations, a steep learning curve, cost and infection control issues. Among the suggested 
improvements for clinical computing were better input methods, smaller and faster computers, better user 
interface design, and improved digital radiology. Conclusion: Clinical computer applications are being 
increasingly adopted in general dentistry. However, future research must address usefulness and ease-of-use, 
workflow support, infection control and implementation issues. 
Grant support: NIH 5T15LM07059-17. 
 
 
 
 
 
Schleyer, Titus                                                                                                             Published Paper 
 
Integrated Office Technology: Why Integration is Key for Dental Office Technology 
 
Schleyer, T. University Pittsburgh, School of Dental Medicine, Pittsburgh, Pennsylvania. 
 
Are you overwhelmed by the rapid proliferation of technology tools and resources for dental practices? 
Have you invested in technology only to struggle with the difficult-to-integrate components? Do you 
want to hear about the paperless office without a front desk? This program will help you understand 
the importance of integration and interoperability when implementing technology in your office; gain a 
better understanding how modern technology can improve patient care and boost office efficiency; and 
implement technologies in a patient-centered practice. Intraoral cameras, digital imaging systems, 
laser technology, computerized treatment planning and records transfer, voice-activated clinical 
charting, using the Internet to help diagnose and treat, Web-based patient communications, online CE 
– you’ll learn about the full spectrum of new technology and how to efficiently integrate it into your 
practice. 
 
This presentation provides a brief overview of how technology has evolved in dental practice, and why 
its integration is a logical next step, as well as a key to supporting dental care more efficiently and 
effectively. Different levels and aspects of integration and how each affect workflow and usability for 
dentists, auxiliary personnel and patients are explained. A discussion of how standards can support 
integration and interoperability is highlighted as well. 
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Selby, Emily               Oral, Tri-State Psych Conf. 
 
Oro-Facial Clefts and Psychological Implications: Gender Differences in Fears of Negative Social 
Evaluations 
 
Selby, E.M.1, McNeil, D.W.1, McCoy, M.E.2, & Marazita, M.L.2  1West Virginia University, 2University of Pittsburgh 
 
Oral-facial clefts are a common form of visible birth defect that, even when repaired, have psychological 
consequences which may be life-long. The literature suggests that social inhibition and withdrawal may be 
manifested more frequently by individuals with oral-facial clefts. While data supporting this conclusion exist across 
the lifespan and in international samples, less is known about the genesis, nature, and course of these social 
concerns, and therefore how they might be prevented. A cross-sectional design with matched case-controls 
involved 53 individuals from across the life-span, ages 12-67, including participants with repaired cleft lip and/or 
palate, their unaffected siblings, and a control group. Self-report measures of general social anxiety, self-esteem, 
and fears of negative evaluation by others were completed along with other assessments of psychosocial 
functioning. Although general social anxieties and self-esteem were similar, fears of negative evaluation were 
uniquely found to differ between genders among the individuals affected with oral-facial clefts; this finding was not 
observed in their unaffected siblings or matched controls. In this North American sample, affected females 
reported higher levels, and affected males reported lower levels, of fears of negative evaluation. Differing 
emphasis on physical attractiveness, particularly facial attractiveness, between women and men in this culture, 
may contribute to this gender-based greater psychosocial variability. Notably, fear of negative evaluation is the 
most predominant determinant of social anxieties, and their severe manifestation in Social Anxiety Disorder. 
Findings help direct future research toward prevention strategies, particularly for females early in life, to 
counteract fears of negative social evaluation.  
 
 
Skaff, K.                      Poster, NRHA 
 
Pediatric Oral Health Knowledge and Practices: An Assessment of Physician Assistants in Kentucky 
 
Skaff, K., Crout, R., University of Kentucky; WVU SoD 
 
Dental disease and the lack of oral health are serious problems facing the nation and especially, children in 
Appalachia.   A 1998 study of West Virginia and Kentucky school children revealed that 59% had greater numbers 
of decayed, missing and filled teeth than the national average.  In 2003 the Kentucky Youth Advocates reported 
that approximately two-thirds of children eligible for dental care under Medicaid and Kentucky Children’s Health 
Insurance Program (KCHIP) did not seek dental treatment.  It has been suggested that Physicians Assistants 
(PA-Cs) are positioned to integrate oral health with primary medical care.  
The research objective was to identify the knowledge, level of oral evaluation and CE interest for new dental 
information by (PA-Cs).  The hypothesis was that because physician assistants routinely see patients of all ages, 
an assessment of their knowledge of pediatric oral health needs would target training needs in disease prevention 
and health promotion.  A survey addressing the knowledge, training and practices related to oral health needs of 
children  was mailed to physician assistants registered in Kentucky, with a 42% response rate (N= 224/576). 
Maximum likelihood estimates were computed and Margins of error reported. An identical survey, completed for 
PA-Cs in West Virginia, will be evaluated separately. 
Responses reveal a median year of graduation of 1996, with 50 % practicing seven years or less and 56.55% 
(with a margin of sampling error of ±4.98%) seeing 300 patients per month. Of these respondents, 49.71% 
(±5.06%) report that they perform an oral exam on one fourth or fewer patients.  Of those reporting to perform an 
oral exam, 67.44% (±5.33%) report examination of posterior pharynx of all patients and 58.14% (±5.62%) 
examine the tongue on three quarters or more patients, whereas the teeth 33% (±5.0%) and gums 48.26% 
(±5.69%) are less commonly checked.  Over 53.28% (±4.9%) attributed “financial reasons” as the common 
problem with referral of children to dentists, with “distance” the second 11% (±3.1%) but lesser problem.  23 % did 
not agree with the correct statement that a child should be weaned by 12-14 months of age to prevent tooth 
decay. For the correct statements that a child should be examined by a dentist at one year and that many oral 
health problems are caused by preventable infections, 37% (± 4.8%) and 48% (±4.8%) did not agree respectively. 
A shocking 56% (p<.05) did not agree with the correct statement that systemic fluoride should begin at birth if 
indicated. Less than half of the respondents felt knowledgeable about community fluoridation. However, 72% 
were interested in continuing education in oral health.  
It is concluded that there is considerable need for and interest by (PA–Cs) in KY in acquiring pediatric oral health 
information.  The KY study provides useful information about physician assistants in identifying interdisciplinary 
strategies for improving health. Kentucky’s health care problems are similar to those of other rural areas like West 
Virginia, where dental needs of at-risk children are concerned.  Further research is needed to better inform 
practitioners, insurers, policy-makers, educators and researchers. 
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Spallek, Heiko                        Poster, IADR 
Dental Informatics Online Community - a Virtual, Global Community for Dental Informaticians 
Spallek, H. Univeristy of Pittsburgh, School of Dental Medicine, Pittsburgh, PA 

 

The purpose of this presentation is to familiarize and involve the audience with the Dental Informatics Online 
Community (DIOC) project which will develop a virtual, global community for dental informaticians. 

As an emerging discipline, Dental Informatics (DI) is crucial for enabling advances in dental research, practice 
and education. While DI provides significant opportunities for improving processes and outcomes, current 
evidence indicates that those opportunities are not fully exploited. We want to improve this situation by providing a 
networking platform for people interested in DI promoting the development of dental information resources, 
disseminate research results and encourage the formation of research and education partnerships. 
To achieve these goals, we requested funding from the National Library of Medicine’s Extramural Programs. We 
received a priority score of 129 (Scientific Review for 1-G08-LM-8667-1A1) and are awaiting a funding decision.    
Our proposed development stages include (1) the compilation of detailed requirements based on an assessment 
of information needs of dental informaticians, researchers, educators and clinicians; (2) the implementation of the 
DIOC targeting the following five audiences: (a) researchers focused on DI who need to coordinate efforts and 
exchange best practices; (b) researchers from related disciplines who need to find research partners and want to 
share information; (c) non-informaticians, mainly dental and craniofacial researchers, educators and clinicians, 
who need informatics support for their research; (d) dental industry partners with interest in DI who develop 
clinical and research tools and technology; and (e) the library and information sciences community; and (3) the 
evaluation of the DIOC and its impact on DI researchers using archival and survey data.  The DIOC can only be 
successful if we promote an early and active participation for all people interested in DI. Thus, we want to 
encourage a broad discussion about the information needs of dental educators attending the ADEA TechnoFair. 
 
 
 
 
Steffen, Katherine                      Poster, AAPD 
 
Genetic Variation in Genes of Cholesterol Metabolism Influence Gestational Age at Delivery and Birth 
Weight 
 
Steffen, K.M., Simhan, H.N., Caprau, D., Cooper, M., Marazita, M.L., Murray, J.C. Department of Pediatrics, 
University of Iowa, Iowa City, IA; Magee-Womens Hospital, University of Pittsburgh, Pittsburgh, PA; Center for 
Craniofacial and Dental Genetics, University of Pittsburgh, Pittsburgh, PA. 
 
Background: Genetic and environmental factors are risks for preterm delivery (PTD). Genetic variation in the 
mother, the fetus, or both may affect outcomes such as gestational age (GA) and birth weight (BW). Factors 
hypothesized to influence GA and BW include race, bacterial vaginosis (BV), and genes involved in inflammatory 
pathways or nutrition (e.g. cholesterol status). 
Objective: Examine the contribution of both inflammation-related and cholesterol metabolism genes on BW and 
GA at delivery. 
Design/Methods: 57 single nucleotide polymorphisms (SNPs) in 33 genes were examined for 125 mother-child 
pairs. Genes were specific for cytokines, inflammatory pathways, and cholesterol metabolism. Subjects were 
randomly selected from a population cohort of singleton gestations (n = 125; 48% African Americans (AA), 45% 
Caucasians). Subjects were enrolled prospectively at less then ten weeks gestation and followed through 
delivery. BV in the first trimester was defined as a Nugent score of 6 or more on a Gram stained vaginal smear. 
Subjects were monitored for pregnancy outcomes. Analysis was stratified by race. Chi-square tests were used to 
examine allele frequencies for each SNP in BV cases. Regression was used to examine the gene effects related 
to BW and GA. 
Results: AA in the cohort had increased rates of BV (p = 0.002) and low birth weight (p = .03). Significant results 
(p less than 0.01) were identified for TRAF2, DCC, APOA5, APOC2, and LDLR gene/SNP combinations when 
mothers with and without BV were compared. In Caucasians, the LDLR gene in the child was associated with 
both lower BW and decreased GA (p = 0.007). Caucasian infant BW was also associated with the mothers 
HMGCoAR genotype (p = 0.00008); and GA was associated with the childs HMGCoAR genotype (p = 0.008). 
Conclusions: As previously observed, BV is more common in AA, who also have higher rates of PTD. We also 
show that alleles in genes contributing to cholesterol levels are associated with lower BW and GA. Genetic 
markers in these genes might serve as one mechanism to identify women for targeted nutritional treatment and/or 
prevention of low birth weight or prematurity. First author is a medical student. 
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Thomas, John (WVU)                                                                                                                           Poster, IADR 
 
3 Species Oral Microbial Signature from Two Rural Populations 
 
Thomas, J.G. 1, Gray, D.M.1, Nakaishi, L.A.1, Crout, R.1, McNeil, D.W.1, Weyant, R.2, Marazita, M.3, 1West Virginia 
University, Morgantown, USA, 2University of Pittsburgh, Wexford, PA, USA, 3University of Pittsburgh, PA, USA   
 
Objectives: We previously reported a unique Oral Microbial Signature (OMS) based on combinations of cultures 
and enzymatic assays from throat, saliva, tongue, and tooth samples. The OMS concept was predicated upon the 
Ecological Hypothesis: oral flora reflect environmental pressures. We expanded analysis to 1152 subjects, 
focusing on 3 oral pathogens from throat cultures as liability indicators and linear transmissibility within closed 
families from two disparate rural communities in low-income populations: WV Appalachia and Western 
Pennsylvania.  
Methods: Grandparents, parents and children from 325 families were recruited on site as part of a 500 family set 
focus, followed over 5 years. Samples were collected as part of dental evaluation, which included 1) viable culture 
techniques on selective/differential media (S. aureus (SA), Group A Beta Strep (BS), C. albicans (CA)) from the 
throat, 2) broth screening method (S. mutans) (Dentocult) from saliva and 3) enzymatic method (BANA) for 3 
perio-pathogens.  
Results: From the 836 WV subjects, ranking of % positives showed SA first, 197 positives (23.6%); CA second, 
129 positives (15.4%) and BS third, 89 positives (10.6%). Data from Pennsylvania indicated a similar ranking and 
magnitude of positives. SA 81 positives (25.7%), CA 47 (14.9%) and BS 25 positives (7.8%). Combinations also 
showed similar ranking comparing WV and PA, respectively: SA/CA (6.6% vs. 5.4%); BS/CA (6.3% vs. 3.8%); 
SA/BS (5.4% vs. 3.8%) and all three isolets (3.2% vs. 1.6%). All isolates and combinations were more frequent 
than those routinely recovered by WVU-Hospital Laboratory.  
Conclusions: We recovered a higher than expected number of oral-pathogens in distinct combinations defining 
an OMS similar for two geographically distinct, low-income populations. With a unique SA antibiotic dentogram 
and the addition of Methicillin Resistant SA screening, we hope to assess transmissibility within a closed 
community/family and correlate/predict oral disease/outcome. (Liability Index) R01-DE014899 
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Suturectomy Site Healing Following Noggin Protein Therapy in Craniosynostotic Rabbits 
 
Thompson, B.C., Cooper, G.M., Barbano, T., Vecchione, L., Norbutt, C., Papadopoulos, H., Costello, B.J., Losee, 
J.E., Siegel, M.I., Moursi, A.M., Huard, J., Mooney, M.P. University of Pittsburgh, PA, USA  
 
Purpose: Postoperative resynostosis is a common clinical correlate following surgical release of the synostosed 
suture. The bone morphogenetic proteins (BMPs) are well-described inducers of ossification and are involved in 
bone healing. Noggin is an extracellular inhibitor of BMPs. This study was designed to test the hypothesis that a 
postoperative treatment with Noggin can inhibit resynostosis in a rabbit model of human familial non-syndromic 
craniosynostosis. Methods: Thirty-one New Zealand white rabbits with coronal suture synostosis were divided 
into 3 groups: 1) Suturectomy controls (n=9); 2) Suturectomy with non specific, control bovine serum albumin 
(BSA) in a slow release collagen vehicle, (n=12); and 3) Suturectomy with Noggin protein in a slow release 
collagen vehicle (n=10). At 10 days of age, a 3mm x 10mm coronal suturectomy was performed in all rabbits. The 
sites in Groups 2 and 3 were immediately filled with 0.1cc of a slow resorbing, collagen gel mixed with either BSA 
(10µg/suture) or Noggin protein (10µg/suture). The suturectomy sites were harvested for histological analysis at 
84 days of age. Results: Analysis of the serial sections revealed that the suturectomy control group had 
extensive bony wound healing with total reossification of the suturectomy site. The BSA control group showed 
incomplete bony wound healing with some bony bridges. In contrast, slides from the Noggin treatment group 
showed extensive fibrous nonunions, incomplete bony wound healing, and immature bone formation in the 
suturectomy site. Comparatively, the Noggin group had less bone and more fibrous tissue in the suturectomy site 
than the control groups. Conclusions: These data support our initial hypothesis that inhibition of BMP activity 
using Noggin therapy may prevent postoperative resynostosis in this rabbit model. These findings also suggest 
that this cytokine therapy may have potential clinical use to prevent postoperative resynostosis in infants with 
craniosynostosis. NIH DE13078 and DE13420-01 
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Usability of the Charting Interface of Three Dental Software Applications 
 
Thyvalikakath, T.P., University of Pittsburgh, PA, USA, Schleyer, T., University of Pittsburgh, PA, USA 
 
Dental software applications must be designed with a focus on the ergonomic and cognitive requirements of the 
clinicians who provide patient care. Usability testing is a method to formally quantify ease-of-use and task-
appropriateness of software, and can identify design problems which hinder adoption and use.  
Objectives: Evaluate the ease-of-use of the charting interface of three dental software applications through 
usability testing measuring task success, feature success, task completion time and usability problems.  
Methods: Five participants each (1 full-time faculty member, 2 practicing dentists and 2 senior dental students) 
were asked to complete 9 clinical documentation tasks using EagleSoft (Patterson Dental, St. Paul, MN), Practice 
Works and SoftDent (both Kodak Corp., Rochester, NY), respectively. Participants had prior experience in using 
computers, but not charting programs. They verbalized their thoughts during the experiment; a researcher 
recorded user actions, utterances and non-verbal clues. Each session was recorded using audio and screen 
capture software.   
Results: Participants successfully completed 64% of the tasks in EagleSoft, 88% in PracticeWorks and 36% in 
SoftDent. Most commonly failed tasks included charting a three-unit bridge, switching from the restorative to the 
periodontal chart, and charting pocket depths in on quadrant. Feature success, which describes the completion of 
steps needed to accomplish a task, was impeded by design problems, such as insufficient feedback from the 
program and lack of error prevention. Mean task completion times ranged from 1:45 min [SD = 58 sec.] for simple 
tasks to 2:13 min. [SD = 53 SEC.] for complex tasks. Usability problems were caused by complex screen and 
interaction design, lack of guidance for data entry, and interface inconsistencies.  
Conclusion: Clinical charting interfaces suffer from a varying degree of usability problems. User-centered design 
methodologies should be applied to improve dental software applications to facilitate adoption in the clinical 
environment.  
Grant support: NLM 5T15LM07059-17, K12 HD049109. 
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Usability of Three Practice Management Systems in Clinical Dentistry 
 
Thyvalikakath, T.P., University of Pittsburgh, PA, USA, Schleyer, T., University of Pittsburgh, PA, USA 
 
Evaluate the ease-of-use of the charting interface of three dental software applications through usability testing 
measuring task success, feature success, task completion time and usability problems. Dental software 
applications must be designed with a focus on the ergonomic and cognitive requirements of the clinicians who 
provide patient care. Usability testing is a method to formally quantify ease-of-use and task-appropriateness of 
software, and can identify design problems which hinder adoption and use.  
Methods: Five participants each (1 full-time faculty member, 2 practicing dentists and 2 senior dental students) 
were asked to complete 9 clinical documentation tasks using EagleSoft (Patterson Dental, St. Paul, MN), Practice 
Works and SoftDent (both Kodak Corp., Rochester, NY), respectively. Participants had prior experience in using 
computers, but not charting programs. They verbalized their thoughts during the experiment; a researcher 
recorded user actions, utterances and non-verbal clues. Each session was recorded using audio and screen 
capture software.  
Results: Participants successfully completed 64% of the tasks in EagleSoft, 88% in PracticeWorks and 36% in 
SoftDent. Most commonly failed tasks included charting a three-unit bridge, switching from the restorative to the 
periodontal chart, and charting pocket depths in on quadrant. Feature success, which describes the completion of 
steps needed to accomplish a task, was impeded by design problems, such as insufficient feedback from the 
program and lack of error prevention. Mean task completion times ranged from 1:45 min [SD = 58 sec.] for simple 
tasks to 2:13 min. [SD = 53 SEC.] for complex tasks. Usability problems were caused by complex screen and 
interaction design, lack of guidance for data entry, and interface inconsistencies. Clinical charting interfaces suffer 
from a varying degree of usability problems. User-centered design methodologies should be applied to improve 
dental software applications to facilitate adoption in the clinical environment. Grant support: NLM 5T15LM07059-
17, K12 HD049109. 
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Characterization of Dermatoglyphics in PHOX2B-Confirmed Congenital Central Hypoventilation Syndrome (CCHS)  
 
Todd, E.S., Scott, N.M., Weese-Mayer, D.E., Weinberg, S.M., Berry-Kravis, E.M., Silvestri, J.M., Kenny, A.S., Hauptman, S.A., 
Zhou, L., Marazita, M.L. Department of Pediatrics, Rush University Medical Center, Chicago, IL; Center for Craniofacial and 
Dental Genetics, University of Pittsburgh, Pittsburgh, PA; Department of Human Genetics, University of Michigan, Ann Arbor, 
MI; Departments of Neurology and Biochemistry, Rush University Medical Center, Chicago, IL; Department of Human Genetics, 
University of Pittsburgh, Pittsburgh, PA. 
 
Background: PHOX2B is the disease-defining gene in CCHS. PHOX2B is a transcriptional activator that promotes pan-
neuronal differentiation in the embryologic autonomic nervous system, with a primary role in the sympathetic noradrenergic 
phenotype. 
Objective: Because sympathetic innervation may determine dermatoglyphic pattern types, we hypothesized that individuals 
with PHOX2B-confirmed CCHS would have characteristic dermatoglyphic patterning. 
Design/Methods: Dermatoglyphic pattern type frequency was assessed for 33 individuals with PHOX2B-confirmed CCHS and 
compared to control data.  
Results: ALL CCHS Cases. Female cases had a higher arch frequency vs. controls (10.8 vs. 5.4, p=0.003), and vs. male cases 
(10.8 vs. 3.6, p=0.01). Left hand arch frequency was increased for cases vs. controls (8.7 vs. 4.4, p=0.01); female cases had a 
higher left hand arch frequency vs. controls (14.1 vs. 4.6, p=0.0002) and vs. male cases (14.1 vs. 3.6, p=0.02). Male cases had 
a higher left hand ulnar loop frequency vs. controls (69.9 vs.64.7, p<0.0001). Isolated CCHS. Male cases had a higher ulnar 
loop frequency vs. controls (69.9 vs. 64.7, p=0.0002). CCHS+Hirschsprung disease. Cases had a higher arch frequency vs. 
control (20 vs. 4.7, p<0.0001). Female cases had a higher arch frequency vs. controls (40 vs. 2.7, p<0.0001) and vs. male 
cases (40 vs. 0, p=0.002). Ulnar loop frequency was increased for both female and male cases vs. respective controls (females: 
60 vs. 32.2, p=0.008; males: 75 vs. 31, p=0.00002).  Radial loop frequency was increased for male cases vs. controls (15 vs. 
2.6, p=0.0005). Whorl frequency was decreased among all cases vs. controls (5 vs. 27.6, p=0.001). 
Conclusions: These results represent the first report describing specific dermatoglyphic patterning in CCHS, and suggest a 
relationship between PHOX2B and the expression of dermatoglyphic pattern types. First author is a medical student. 
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Facial Phenotype in Children with Congenital Central Hypoventilation Syndrome (CCHS): Pattern of Dysmorphology 
and PHOX2b-Genotype/Phenotype Correlation 
 
Todd, E.S.,  Weinberg, S.M.,  Silvestri, J.M., Kenny, A.S., Berry-Kravis, E.M.,  Zhou, L., Maher, B.S., Marazita, M.L., Weese-
Mayer, D.E. Pediatrics, Rush University Medical Center, Chicago, IL; Center for Craniofacial and Dental Genetics, Division of 
Oral Biology, School of Dental Medicine, University of Pittsburgh, Pittsburgh, PA 
 
Background: A characteristic facies has been anecdotally observed among children with CCHS and the CCHS-related 
genotype of a polyalanine expansion mutation in the PHOX2b gene.  Objective: Because the PHOX2b is expressed in the 
embryologic rhombencephalon, a region that develops into facial structures, we hypothesized that the PHOXSb mutation may 
contribute to the facial dysmorphology observed in CCHS.  Design/Methods: 30 Caucasian children with clinically and 
PHOX2b-confirmed CCHS and their sex and age-matched controls were recruited. Standard craniofacial measures derived from 
frontal and lateral photographs were used to quantify facial dysmorphology. Results: Mean average was 12.6 years for CCHS 
and 12.3 years for controls. A characteristic upper lip with the lateral edges of the vermillion border turned inferiorly was 
observed in 47% of CCHS subjects and 13% of controls (χ² =7.937; p=0.005). 
 

 CCHS Control  
 Mean sd Mean sd p 
Upper face height 63.5 5.8 67.4 7.0 .004 
Upper face inclination 0.9 6.9 3.9 4.4 .027 
Lower face inclination -5.2 8.1 -9.3 5.3 .045 
Nasal tip protrusion 20.5 3.8 18.3 3.1 .004 
Nasolabial angle 101.4 14.1 111.4 11.7 .006 
Upper lip height 16.5 2.8 19.6 3.3 .000 
Lower lip height 14.2 2.8 16.2 2.6 .000 
Lateral lip height 13.5 2.0 15.5 2.5 .001 
Facial index 84.3 7.3 87.5 5.9 .023 
Upper facial index 51.1 3.4 53.9 3.5 .001 

 
Stepwise logistic regression identified four variables in the subnasal/upper lip region that could correctly predict 86.7% of CCHS 
cases and 76.7% of controls. Genotype/phenotype correlation was evaluated as Pearson correlation coefficients between the 
PHOX2b repeat number and quantitative measures. Significant correlations (r = .33-.55; p<0.05) were achieved for six 
measures. Conclusions: CCHS cases are characterized by numerous craniofacial differences. These results support our 
hypothesis that the PHOX2b mutation may underlie facial dysmorphology in children with CCHS, and that polyalanine repeat 
size correlates with the severity of the dysmorphology.  First author is a Medical Student. 
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Evaluating NLP Tools for Classifying Head and Neck Radiology Reports  
 
Torres-Urquidy, M.1, Thyvalikakath, T.P.2, Hernandez, P.2, Liu, K.2, Chapman, W.2, 1University of Pittsburgh, 
School of Dental Medicine, PA, USA, 2University of Pittsburgh, PA, USA  
 
Natural language processing (NLP) systems combined with data mining allow us to extract clinical or 
epidemiological information from pathology or radiology reports or from large data repositories such as the 
Practice-based Research Networks. NLP as a subfield of artificial intelligence can be defined as “the ability of a 
computer to process the same language that humans use in normal discourse.” However, NLP tools are usually 
domain specific and their effectiveness depends on the area of interest. NLP tools developed for the medical 
domain, although effective, may require adjustments if used specifically for dentistry. Objective: Evaluate the 
effectiveness of the Identity Patient Sets (IPS) system and a custom-made string-matching software for retrieving 
Head and Neck Radiology Reports positive for oral surgery-related findings. Methods: six questions related to 
oral surgery and a Gold Standard (GS) of records that addressed those questions were created (by two domain 
experts). An example of the question is “show all radiology reports where there are possible mandible fractures.” 
We compared the IPS system and a string-matching application against the GS and calculated sensitivity, 
specificity and Positive Predictive Value (PPV) in identifying relevant reports. The systems were “trained” using a 
subset of the GS (training set, n=206) and later tested using the remainder of the reports (n=338). Results: the 
average observed agreement between the two experts was 0.944. The highest PPV for the IPS Automatic Model 
Constructor (AMC) was 0.68 for the question “show the reports presenting a fracture involving floor of the orbit.” 
IPS’ AMC models showed a better performance in retrieving relevant head and neck radiology reports than the 
string-matching application. Conclusion: The IPS system showed promise at retrieving patient records relevant 
to the dental investigator. Support for Dr. Torres-Urquidy was provided by CONACYT grant #167967. 
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Government’s Public Policy in Regards to the National Health Information Infrastructure: Two 
Approaches 
 
Torres-Urquidy, M.H., DDS, MSc, PhD Fellow, Center for Biomedical Informatics, University of Pittsburgh, 
Pittsburgh, PA, USA 
 
Introduction: Public policy, as an instrument for achieving the government’s objectives, has different 
expressions: (1) federal agencies conduct different activities, per example defining standards and vocabularies 
and (2) by enacting legislation which leads to interagency collaborations within the government, increases 
financing for relevant projects or changes the government structure. Here we depict examples of these 
approaches: as a federal agency, the National Library of Medicine (NLM) participates in the public policy making 
process using different mechanisms. On the legislative part, a summary of past and current legislation relevant to 
the NHII and NLM is presented. The proposed legislation from the 108th and 109th sessions of Congress was 
reviewed and bills pertinent to the NHII or NLM were identified and are presented. Methodology: Informal 
interviews were conducted with personnel at the NLM, and asked for descriptions on how they perceive public 
policy. For the second part of the project, the author utilized the THOMAS database system of the Library of 
Congress and searched for legislative bills using the terms health, healthcare, infrastructure, internet, national 
library of medicine, NHII, NLM, technology. The resulting bills were analyzed for relevance towards the NHII and 
NLM, and for common topics. Results: From the interviews the author obtained a description of how NLM’s public 
policy is made. By providing expert advice, defining standards and taking steps to foster their adoption, NLM 
conducts its public policy. On the legislative side during the 108th session, 5 bills prominently discussed the issue 
of the NHII: S. 2003 (Clinton), S. 2421 (Kennedy), S. 2710 (Gregg), HR. 2915 (Johnson), HR. 4880 (Kennedy). As 
of July of 2005 bills S. 16 (Kennedy), S. 1223 (Dodd), S. 1227 (Stabenow), S. 1262 (Frist), HR. 747 (Gonzalez), 
and HR. 2234 (Murphy) make direct reference to the NHII. During the analysis commonalities among the 
legislative bills appeared such as the establishment of the “office of health information technology” or “fostering 
the adoption of common standards and vocabularies.” Other commonalities were also identified. Conclusion: 
Government organizations have a direct impact in the areas of health care and technology. NLM’s efforts are 
directed to enhance the establishment of the NHII. On the legislative side of this project, several different bills 
were introduced in the last Congress. While legislation introduced in one Congress does not carry over to the 
next, these bills reflect issues of interest to Congress and provide a useful basis for future legislative proposals. 
Funded by CONACYT, grant #167967. 
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Severity of Substance Use Disorder and Interaction of Dopamine System Genes 
 
Vanyukov, M.M.1,2,3,5, Maher, B.S.1,2,4,5, Devlin, B.1,2,3,5, Kirillova, G.P.1,5, Tarter, R.E.1,3,5, Ferrell, R.E.1,2,5. 1) 
Center for Education and Drug Abuse Research (CEDAR), Dept. of Pharmaceutical Sciences; 2) Dept. of 
Human Genetics; 3) Dept. of Psychiatry; 4) School of Dental Medicine; 5) University of Pittsburgh, 
Pittsburgh, PA. 
 
The risk for substance use disorders (SUD) is significantly heritable. The dopaminergic system (DS) has 
been implicated in the etiology of SUD. The genes encoding components of the DS, including the five 
dopamine receptor genes (DRD1-DRD5), may contribute to the heritability of SUD liability. The dopamine 
receptors, comprising the D1- and D2-like families (respectively, D1 and D5; and D2, D3 and D4 receptors) 
are known to act through the opposite effects on adenylate cyclase. It is thus possible that interaction 
between the two receptor families (D1xD2) is important as a mechanism of SUD risk variation. To test this 
hypothesis, we conducted 2-way ANOVAs involving the D1- and D2-family genes in adolescent (12-18 
years of age) European-American males, using a validated index of the severity of drug involvement (a 
scale of the Drug Use Screening Inventory-Revised [Tarter & Kirisci, 2001]) as a quantitative trait. All 
subjects had a DSM-IV diagnosis of substance dependence. The D1xD2 interactions were detected 
between DRD1 and DRD2, and DRD1 and DRD3 polymorphisms. These interactions may point at potential 
mechanisms involved in the development of drug dependence and warrant further investigation involving 
phenotypic mediators of SUD liability. 
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Clinical Registry and DNA Repository: A New Source of Clinical Research 
 
Vieira, A. University of Pittsburgh, School of Dental Medicine, Pittsburgh, PA 
 
The NIH/NIDCR has recently established new scientific priorities and research initiatives evoking multi- and 
interdisplinary research to solve the “puzzle” of complex diseases and conditions. There is a need for a better 
understanding of the genes, behavior, diet/nutrition, infectious agents, environment, and society. Not mentioning 
finding the best way to exploit research opportunities during these challenging budget times. With all of these in 
mind, we have established a plan to create a Clinical Registry and DNA Repository at the School of Dental 
Medicine and obtain clinical information and a biological sample from all individuals seeking treatment at the 
School of Dental Medicine. Our goals are: (1) eliminate the need for further IRB evaluations of projects seeking to 
use data from the Clinical Registry and/or DNA Repository and (2) engage the clinical faculty in research activities 
and increase the external funding for research at the School of Dental Medicine. Currently, the strategic plan 
involves the following aspects: (1) obtain IRB approval not only for the Clinical Registry and DNA Repository, but 
also for a system that includes an honest broker and access to de-identified information; (2) create a system 
where clinical data is electronically entered to a database, and (3) create a system where clinical faculty will be 
mentored to engage in research activities. Preliminary research initiatives will involve studies of genetic 
contributions to caries, periodontal diseases, malocclusion, dental abnormalities, temporomandibular joint 
dysfunction, and bone density. To our knowledge, the SDM Clinical Registry and DNA Repository will be the only 
project in the world to keep a comprehensive set of dental phenotypes linked to DNA samples. 
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IRF6 Contributes to Human Tooth Agenesis 
 
Vieira, A.R.1, Meira, R.3, Renata Schneider Barbosa, A.4, Modesto, A.2, Murray, J.C.5  1Department of Oral 
Medicine and Pathology, 2Department of Pediatric Dentistry, School of Dental Medicine, University of Pittsburgh, 
Pittsburgh, PA; 3Department of Pediatric Dentistry, Brazilian Lutheran University, Canoas, RS, Brazil; 
4Department of Pediatric Dentistry and Orthodontics, Federal University of Rio de Janeiro, Rio de Janeiro, RJ, 
Brazil; and, 5Department of Pediatrics, University of Iowa, Iowa City, IA 
 
Objectives. Phenotypic characteristics expressed in syndromes give clues to the factors involved in the cause of 
isolated forms of the same defects. We investigated IRF6 (interferon regulatory factor 6), mutations of which 
cause Van Der Woude syndrome and gene variants have been associated with isolated cleft lip and palate, in a 
collection of families with isolated tooth agenesis. 
Methods. Cheek swab samples were obtained for DNA analysis from 116 case/parent trios. Probands had at 
least one developmentally missing tooth, excluding third molars. Genotyping was performed by kinetic 
polymerase chain-reaction or TaqMan assays. Linkage disequilibrium analysis and transmission distortion of the 
marker alleles were performed.  
Results. Results showed that tooth agenesis is associated with IRF6 markers (p = 0.0006) and there is a 
preferential association of premolar agenesis and IRF6 gene variants (p = 0.002). Attributable fraction calculations 
suggest that IRF6 contributes to 16% of the cases of human tooth agenesis. There was statistically significant 
data suggesting that IRF6 interacts not only with MSX1, but also with TGFA. 
Conclusions. We are providing the first evidence of an association between IRF6, a gene associated with 
craniofacial syndromes and isolated cleft lip and palate, and tooth agenesis, which further suggests that oral clefts 
and tooth agenesis share some of the same genetic contributors.  
 
 
 
 
 
 
 
 
Vieira, Alexandre                Oral, 10th International Congress 
 
Single Gene Contributions to Isolated Forms of Cleft Lip and Palate 
 
Vieira, A.R.1, Murray, J.C.1, Riley, B.1, Suzuki, S.1, Marazita, M.2, Mansilla, M.1, Orr, K.1, Avila, J.1.  1University of 
Iowa, Department of Pediatrics, S Grand Avenue, 2182 ML, Iowa City, IA 52242 and 2School of Dental Medicine, 
Division of Oral Biology/Genetics Research, Suite 500, Cellomics Building, 100 Technology Drive, Pittsburgh, PA 
15219 
 
Introduction: Isolated or nonsyndromic forms of cleft lip and palate (CL/P) are complex traits thought to be 
caused by a combination of genetic and environmental factors. We have used a variety of genetic approaches to 
identify single gene contributions to clefting.  
Methods & Materials: We have carried out DNA sequencing on 180 unrelated individuals with CL/P on 35 
candidate genes to search for specific mutations. We have also used association and linkage methods to look for 
evidence of gene involvement through statistical analysis. Identified mutations were characterized on a large case 
(N=1600) and control (N=1200) population using specific assays. 
Results: Mutations have been identified in ten genes that include both nonsense and missense mutations that 
may be directly contributory to isolated forms of clefting. In addition, statistical evidence for association has been 
seen for five of these same genes as well as two additional genes. MSX1 and FGFR1 have multiple independent 
occurrences of the same mutation. 
Conclusion: Single gene contributions to cleft lip and palate, including the MSX1, IRF6, and FGFR1 genes, may 
explain as much as 15 to 20% of isolated forms of cleft lip and palate. This work has implications for functional 
studies and genetic counseling and provides a set of variables to incorporate into epidemiologic studies. 
 
 
 
 
 
 
 
 



39 

Wendell, Steven                                                                                                                                             Poster, ASGT 
 
Update on Genomic HSV Vector-Related Cytotoxicity: A Vector Preserving the Differentiation Potential of 
Embryonic and Adult Adipose Stem Cells 
 
Fradette, J., Wendell, S.K., Wechuck, J., Krisky, D.M., Wolfe, D., Goins, W.F., Glorioso, J.C. Molecular Genetics and 
Biochemistry, University of Pittsburgh, Pittsburgh, PA 
 
Replication-deficient genomic HSV vectors have been used for transfer of genes to a variety of cell types including 
neuronal cells, embryonic stem cells as well as adult precursors from human adipose tissue. Human adipocytes and 
their precursors (Zen-Bio Inc.) are both excellent targets for HSV-mediated transduction and transgene expression 
(Fradette et al. 2005). Similary, murine embryonic stem cells express HSV entry receptors, leading to more than 90% of 
transduced cells at low multiplicity. However, highly defective HSV vectors (e.g. QOZHG) deleted for the majority of 
immediate early genes including ICP4, ICP27, and ICP22 remain cytotoxic in non-neuronal cells, resulting in the majority 
of precursor cells dying within 4-5 days post-infection. Therefore, when induced towards differentiation, QOZHG-infected 
embryonic stem cells do not efficiently generate empryoid bodies (<35%), while preadipocytes are unable to differentiate 
into lipid-filled adipocytes. Vector cytotoxicity has been linked to expression of the remaining IE gene product encoded 
by ICP0. ICP0 is a ubiquitin ligase that prevents vector genome silencing and overcomes the cells anti-viral state in 
response to virus invansion. Here, we report that a derivative of the vector TOZHG.2 has been altered in its toxic effects 
on both embryonic and adult adipose stem cells while maintaining high levels of eGFP transgene expression following 
low multiplicity of infection. For example, at least 70% of human preadipocytes are transduced by TOZHG.2, displaying 
transgene expression for up to 30 days in culture. Upon infection with this vector, these cells preserved their ability to 
respond to differentiation signals and gave rise to mature adipocytes as effectively as uninfected cells (100 +/- 10%), as 
quantified by Oil Red O staining, a measure of lipid accumulation into cells. Many GFP positive adipocytes (40% of 
transduced cells) were observed as long as 31 days after infection whereas none were seen among QOZHG-infected 
cultures. In a similar fashion, TOZHG.2-transduced embryonic stem cells were efficiently transduced (99%) and formed 
embryoid bodies at greater than 70% of the levels seen for mock-infected cells. The precise reason for the lack of 
apparent cytoxicity of this peculiar recombinant virus is to be determined but may be related to ICPO expression, since 
10.0 +/- 1.5 lower ICPO protein levels are expressed by TOZHG.2-transduced cells compared to QOZHG-infected ones. 
In addition to this reduction in ICPO expression levels, we are currently investigating whether an alteration of ICPO’s 
structure or biological function may explain the lack of cytotoxic effects of this vector derivative.  
 
 
 
 
Weyant, Robert            Poster, Gordon Research Conference 
 
Familial Transmission of Gingival Bleeding Risk 
 
Weyant R.J., Polk D., McNeil D.N., Crout, R., Marazita, M.L. 
 
Introduction: Aggregation of periodontal disease within families implies either genetic transmissibility or risk from 
shared environmental hazard. 
Understanding the means of transmission and the family-level disease risk posed to children informs prevention efforts. 
This study examines the degree of familial aggregation of periodontal inflammation in a rural, high-risk population 
between spouses and between mother and child to determine if there is evidence for either genetic or shared 
environmental risk. Methods: This study presently consists of 1178 individuals, representing 380 families from an 
ongoing cohort study of oral disease risk in families.  The aim of the study was to identify family characteristics 
associated with increased disease risk for children. Children at least 11 years old and both parents were provided with 
an oral examination including an assessment of gingival inflammation (bleeding on probing).  Adults also received a PSR 
examination. Results: Correlation of bleeding scores among spouses was 0.54 (p<.01). Children of mothers with 
significant bleeding scores were at greatly elevated risk for gingival bleeding (odds ratio 5.4; 95% confidence interval 3.4 
 9.8). Transmissibility analysis found no evidence of genetic transmission of disease risk between parents and children.  
The only significant predictors of bleeding in families were economic factors (e.g., income).  Individual-level risks such as 
race, parental education, smoking and age were not predictive of gingival bleeding. Oral health behaviors showed a 
suggestive association.  Discussion:  This study provides evidence of aggregation of periodontal inflammation within 
families and implies the existence of ³high risk² families. Although there was strong evidence that risk was 
³transmissible² to children, the transmission did not appear to be genetic.  Rather, the increased risk for periodontal 
bleeding appeared to be the result of a shared (family-level) environmental risk related to socio-economic factors.  These 
results demonstrate the importance of understanding the role of contextual factors when quantifying periodontal disease 
risk and modeling disease etiology.  The ability to identify ³high risk² families provides the ability to target interventions to 
children most likely to develop periodontal disease, thus intervening before significant tissue destruction has occurred.  
The nature of the interventions will likely include an awareness of the increased risk faced by these children and the 
need for increased use of professional dental services and improved self-care. This study is continuing to accrue 
subjects and additional analysis is ongoing. 
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Wise, J                 Oral, ACC 
 
Frequency of Telomere Rearrangements in Individuals Who Are Phenotypically Normal and Those With 
Developmental Delay/Mental Retardation 
 
Wise,J.L.1, Crout, R.J.1, McNeil, D.W.1, Weyant, R.J.2, Marazita, M.L.2, Wenger, S.L.1.1West Virginia University 
School of Medicine and School of Dentistry, Morgantown, WV, and 2University of Pittsburgh School of Dental 
Medicine, Pittsburgh, PA.  
 
Mental retardation (MR) affects 2-3% of the general population.  Less than half of affected individuals have a 
known etiology for their disorder.  Studies have shown that 5-7% of individuals with an unknown etiology of MR 
and normal G-banded karyotypes have a microdeletion and/or duplication of subtelomeric regions.  Half of these 
individuals have inherited the deletion and/or duplication from a parent with a balanced cryptic translocation.  
While the incidence of visible cytogenetic reciprocal translocations is 1/600, the prevalence of balanced cryptic 
telomere rearrangements in the general population is unknown.  As part of a large genetic dental study involving 
500 families in Appalachia, unrelated individuals are being evaluated for the incidence of cryptic rearrangements 
using subtelomeric fluorescent in situ hybridization (FISH) DNA probes from Vysis. To date, blood samples from 
328 unrelated individuals have been evaluated with subtelomeric FISH probes.  We have not found any 
rearrangements within this population.  However, 2 individuals have been identified who are mosaic for the X 
chromosome. Additional unrelated individuals are currently being evaluated to better determine the incidence of 
cryptic rearrangements in the general population. Supported by NIH/NIDCR grant # R01-DE0114899.   
 
 
 
 
 
 
Yuhaniak, Jeannie                                                                                                                              Poster, IADR 
 
Workflow and Information Management During Charting and Treatment Planning 
 
Yuhaniak, J., Torres-Urquidy, M.H. Schleyer, T. University of Pittsburgh, PA, USA 
 
Understanding how dentists and auxiliaries work together, and how they enter and retrieve data, is essential to 
designing usable, effective and efficient clinical information systems. User-centered design methodologies 
generate formal representations of existing workflow and information management useful for designing new 
information technology (IT) applications.  
Objective: Formally describe the work process for charting and treatment planning in general dental practice to 
inform the design of a new clinical computing environment.  
Methods: Using a process called contextual inquiry, two researchers observed 23 comprehensive examination 
and treatment planning sessions during 14 visits to 12 general dental offices. For each visit, field notes were 
analyzed and reformulated as flow, sequence, physical, artifact, and cultural models. Subsequently each model 
type was consolidated across all offices and visits. Interruptions to the work flow, called breakdowns, were 
identified.  
Results: Charting and treatment planning do not occur in a clearly defined and sequenced manner; dentists and 
auxiliaries fluidly cooperate on these highly data-intensive tasks. Treatment planning was characterized by rapid, 
dynamic decision-making; five offices discarded treatment plan records after treatment completion. 
Communication and coordination were supported by a variety of verbal and non-verbal signals, physical artifacts 
and specialized technologies. Most of the breakdowns occurred because of lack of or poor integration of 
technology into the work environment. For instance, using voice recognition successfully required optimal 
environmental conditions and user effort. Offices used a variety of workarounds to compensate for technological 
and environmental constraints.  
Conclusion: Our results show that IT must be better integrated into the clinical environment to minimize 
technology-based interruptions in the workflow. Better role-and task-specific technology designs can potentially 
make teamwork in clinical care more effective and efficient. Software should make it easier to switch between 
clinical tasks, such as recording intraoral findings, treatment planning and review of ancillary data, such as the 
medical history.  
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Student Researchers and Mentors 
 
 
     Student                      Year              Mentor(s)                    Department 
 
Ackah, Walter 

 
1st 

 
Dr. Deborah Polk 

 
Public Health/Epidemiology 

 
Akhtar, Anna 
 

 
1st 

 
Dr. Deborah Polk 

 
Public Health/Epidemiology 

 
Bauer, Richard 

 
3rd 

 
Dr. Charles Sfeir 

 
Tissue Engineering 

 
Bowen, Amanda 

 
4th 

 
Dr. Pouran Famili 

 
Periodontics 

 
Curry, Chris 
 

 
4th 

 
Dr. Mark Mooney 

 
Tissue Engineering 

 
Dugan, Colleen 

 
3rd 

 
Dr. Titus Schleyer 

 
Dental Informatics 

 
Franklin, Brittney 

 
3rd 

 
Dr. Mary Marazita 

 
Genetics 
 

 
Hyre, Mae 

 
3rd 

 
Dr. Mark Mooney 

 
Tissue Engineering 

 
Karam, Joseph 

 
4th 

 
Dr. Charles Sfeir/Dr. 
Nick Piesco 

 
Tissue Engineering 

 
McKeta, Nathan 

 
3rd 

 
Dr. James Sciote 

 
Physiology/Oral Function 

 
Pham, Thomas 

 
4th 

 
Dr. Titus Schleyer 

 
Dental Informatics 

 
Servello, David 

 
4th 

 
Dr. Walter Bretz 

 
Public Health/Epidemiology 

 
Tardio, Heather 

 
4th 

 
Dr. Mary Marazita 

 
Genetics 

 
Taylor, Thomas 

 
1st 

 
Dr. James Sciote 

 
Physiology/Oral Function 

 
Thompson, Brian 

 
4th 

 
Dr. Mark Mooney 

 
Tissue Engineering 
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Student Awards 

Judging List – Monday, April 24, 2006 
 

 Name Poster  
1 Curry, Chris (4th)  Craniofacial Growth Following Postoperative Noggin Protein 

Therapy in Craniosynostotic Rabbits 
 
Poster 

2 Hyre, Mae (3rd) Fluctuating Dental Asymmetry in Craniosynostotic Rabbits as a 
Measure of Developmental Instability: A Follow-Up 

Poster  

3 McKeta, Nathan (3rd) Morphometric Analysis of Muscle Fiber Type in Levator Veli 
Palatini in Cleft Lip Patients 

Oral 

4 Naderi, Reza (3rd) Information Needs of Dental Researchers: A Research Methodology 
Description 

Oral 

5 Pham, Thomas (4th) Interacting with Information During Treatment Planning Poster 
 
 

6 Thompson, Brian (4th) Suturectomy Site Healing Following Noggin Protein Therapy in 
Craniosynostotic Rabbits 

Poster 
 

  
 

Mae Hyre  ADA Caulk/Dentsply Student Clinician Program 
    Trip to the ADA 147th Annual Session 10/16/06 to 10/19/06, in Las Vegas, NV 
    Bronze Plaque 
 
 Mae Hyre  W. Arthur George Award 
 
 
 Joseph Karam  Gerald Orner Award 
    
  

Dr. Alexandre Vieira   2006 William J Gies Award 
Dr. Adriana Modesto  2006 William J Gies Award  

 
 Presented by Dr. Mark Mooney: 
 
 Chris Curry  AADR Pittsburgh Chapter Student Research Award (bronze plaque) 
 Nathan McKeta  O. Jack Penhall Award 1st Place ($100) 
 Reza Naderi  O. Jack Penhall Award 2nd Place ($50) 
 Thomas Pham  O. Jack Penhall Award 3rd Place ($35) 
 
 Presented by Dr. Mark Mooney: 
 
 Chris Curry  ASDA Award 1st Place ($125) 
 Brian Thompson  ASDA Award 2nd Place ($50) 
 Nathan McKeta  ASDA Award 3rd Place ($25) 
 
     
 ************************************************************************************** 
 Judges:    Dr. Bruce Doll 

Dr. Mark Mooney 
Dr. Paul Moore 

     Dr. O. Jack Penhall 
     Dr. Deborah Polk 
     Dr. Charles Sfeir 
     Dr. Robert Weyant 
     




