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CASE REPORTS

Subglossopalatal Synechia in Association With Cardiac and
Digital Anomalies

Albert K. Oh, M.D., Joseph Thakuria, M.D., Virginia Kimonis, M.D., John B. Mulliken, M.D.

A 1-day-old boy in respiratory distress had a midline soft tissue band between
the floor of the mouth and the posterior edge of the hard palate. There was also
a soft palatal cleft, cardiac anomalies, and a hypoplastic right fifth finger and
toe. Although his airway initially improved following urgent excision of the
subglossopalatal band, he continued to have episodic desaturations. A
tongue–lip adhesion opened his airway, and he subsequently underwent
resection of juxtaductal aortic coarctation and ligation of patent ductus
arteriosus and left superior vena cava. Congenital oral synechiae are
uncommon. Affected infants often require prompt intervention secondary to
respiratory distress and feeding difficulty. Review of the literature indicates
that midline subglossopalatal synechia with cardiac and digital anomalies may
be in the oromandibular–limb hypogenesis spectrum.

KEY WORDS: intraoral band, subglossopalatal synechiae, cardiac and digital
anomalies, oromandibular–limb hypogenesis spectrum

Congenital oral synechiae are rare, typically occurring

between the upper and lower alveolar ridges or between the

tongue and margins of the palate or maxilla (Valnicek and

Clark, 1993; Tanrikulu et al., 2005). Neonatal respiratory

distress and feeding difficulty are the most common

presenting signs of an oral synechia, often requiring prompt

intervention (Zalzal et al., 1986; Bagatin and Boric, 1990;

Gartlan et al., 1993). There may be residual limitation of

mandibular excursion following division of the band

(Gartlan et al., 1993; Dalal and Davison, 2002; Denion et

al., 2002; Kalu and Moss, 2004; Murphy et al., 2004;

Tanrikulu et al., 2005).

Disorders associated with intraoral bands include congen-

ital alveolar synechiae syndrome, van der Woude syndrome,

popliteal pterygium syndrome, and oromandibular–limb

hypogenesis spectrum (Chandra et al., 1974; Pillai et al.,

1990; Grippaudo and Kennedy, 1998; Dalal and Davison,

2002; Denion et al., 2002; Puvabanditsin et al., 2003; Sahin et

al., 2005). Other recognized associations include hydroceph-

alus, cleft of the secondary palate, bifid tongue, patent ductus

arteriosus, hypospadius, and bifid scrotum (Nakajima et al.,

1979; Zalzal et al., 1986; Gartlan et al., 1993).

The authors report the case of a child with a subglosso-

palatal band in association with cardiac and digital

anomalies and a sibling with similar digital abnormalities.

Histological findings and embryologic considerations are

discussed, and candidate genes are reviewed.

CASE REPORT

A male infant, the product of in vitro fertilization, was

scheduled for delivery by elective caesarian section at 37 6/

7 weeks gestation to a 44-year-old G1P0 mother. There was

no prenatal history of maternal infection, gestational

diabetes, or exposure to alcohol, tobacco, drugs, medica-

tions, or toxins. Amniocentesis documented a normal

46XY karyotype. Prenatal ultrasonographic study demon-

strated a two-vessel cord and left ventricular wall hyper-

trophy; however, a subsequent study did not confirm the

latter finding. The 2560-g newborn was at the 50th

percentile for weight and 3rd percentile for both length

and head circumference. Although his Apgar scores were 8

and 9, the child was soon transferred to the neonatal

intensive care unit due to respiratory distress.

Physical examination demonstrated a midline subglosso-

palatal band of soft tissue extending from the anterior floor
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of the mouth to the posterior edge of the hard palate

(Fig. 1). There was also a cleft of the soft palate. Additional

anomalies included microstomia, microglossia, an 8-mm

lower alveolar cyst, minor hypoplasia of the auricular

helices, a 2-mm left areolar tag, hypoplastic nails of all

digits, and hypoplastic right fifth finger and toe (Figs. 2

and 3). Postnatal echocardiogram revealed bicommissural

aortic valve, aortic coarctation, patent ductus arteriosus,

patent foramen ovale, and left superior vena cava.

Abdominal ultrasonography demonstrated bilateral hydro-

nephrosis associated with vesicoureteric reflux.
The family history was significant for a paternal half

brother with a hypoplastic right fifth toe. Two maternal

first cousins had Down syndrome, although their mother

was of advanced age.

On the first day of life, the patient underwent urgent

resection of the intraoral band under local anesthesia; the

tissue was sent for pathologic examination. The patient’s

respiratory status improved, but over the next few days, he
continued to have episodic desaturations associated with

obstructive apnea. On day 5 of life, he was taken to the

operating room where rigid bronchoscopy and direct

laryngoscopy revealed prolapse of the epiglottis over the

larynx, obstructing the airway. Release of the genioglossus

and a tongue–lip adhesion opened the airway and improved

the epiglottic position. Soon thereafter, he had resection of

a juxtaductal aortic coarctation, ligation of patent ductus
arteriosus, and ligation of left superior vena cava.

The patient recovered uneventfully and was discharged

at 2 weeks of age. Histological examination of the excised

synechia revealed central fibrous and skeletal muscular

tissue surrounded by squamous mucosal lining. Uneventful

takedown of the tongue–lip adhesion and repair of cleft of

the soft palate was performed at 9 months of age. At

14 months of age, the patient was doing well with no
obvious signs of developmental delay and head circumfer-

ence had improved to the 25th percentile. After discussion,

the family declined any genetic testing.

FIGURE 1 Soft tissue synechia extending from anterior floor of mouth to

posterior hard palate. Note how the tongue is held back by the abnormal

band of tissue.

FIGURE 2 Photograph of right hand, demonstrating decreased length of

small finger.

FIGURE 3 Photograph of right foot. Note marked hypoplasia of the

fifth digit.
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DISCUSSION

Intraoral synechiae in association with cardiac and/or

digital anomalies have been previously described. Naka-

jima et al. (1979) reported an infant born with a large

subglossopalatal membrane, velar cleft, ankylosis of the

distal interphalangeal joints of the fifth fingers, absence of

the distal phalanx of a fifth toe, and patent ductus

arteriosus. A male infant with a subglossopalatal mem-

brane, soft palatal cleft, bilateral hypoplastic small fingers,

third-degree hypospadias, and a bifid scrotum, has also

been described (Zalzal et al., 1986). These findings are

similar to those observed in our patient (Table 1). Two

patients with intraoral synechia and cardiac and digital

anomalies were reported by Gartlan et al. (1993). Unlike

our patient, these two infants did not have anterior

subglossopalatal synchiae. One infant had a posterior

intraoral band and another child had syngnathia.

Respiratory distress and feeding difficulties are the major

causes of morbidity in infants with intraoral synechia

(Chandra et al., 1974; Nakajima et al., 1979; Zalzal et al.,

1986; Bagatin and Boric, 1990; Pillai et al., 1990; Gartlan et

al., 1993; Denion et al., 2002; Kalu and Moss, 2004). Airway

obstruction secondary to intraoral synechiae has been

reported (Nakajima et al., 1979; Zalzal et al., 1986; Denion

et al., 2002) and death due to respiratory arrest, broncho-

pneumonia, and severe dehydration has been documented

(Chandra et al., 1974; Nakajima et al., 1979; Purohit et al.,

1989; Gartlan et al., 1993). The subglossopalatal synechia in

our patient was between the floor of the mouth (at the base

of the lingual frenulum) and the posterior border of the hard

palate. We believe this caused a disruption-type cleft of the

soft palate because of failure of lingual descent, interfering

with soft palatal closure. Although our patient’s respiratory

distress improved after excision of the intraoral band, he

continued to have intermittent airway obstruction that

required tongue–lip adhesion.

Intraoral synechiae can involve various sites, including

the alveolar ridges (Dalal and Davison, 2002; Tanrikulu et

al., 2005), tongue (Kalu and Moss, 2004), the lingual base

(Chandra et al., 1974), floor of the mouth (Nakajima et al.,

1979; Zalzal et al., 1986), and along the midline of the

secondary palate (Chandra et al., 1974; Dalal and Davison,

2002; Kalu and Moss, 2004). Gartlan et al. (1993) suggested

dividing oral synechiae into two categories: (1) posterior

intraoral bands originating near the base of the tongue,

representing remnants of the buccopharyngeal membrane

and (2) anterior intraoral bands, which are ectopic

membranes that are subclassified as subglossopalatal

bands, glossopalatal ankylosis, or syngnathia. They believe

that a synechia in the anterior oral cavity does not derive

from the buccopharyngeal membrane. Per contra, Gorlin et

al. (1990) underscore that intraoral vestiges of the

buccopharyngeal membrane would result in an anterior

synechia because the tongue develops behind the bucco-

pharyngeal membrane. Nevertheless, skeletal muscle in the

subglossopalatal band of our patient supports the position

of Gartlan et al. (1993) that midline anterior intraoral

synechiae are not part of the buccopharyngeal membrane

which, due to lack of mesodermal penetration, would not

contain muscle fibers (Moore and Persaud, 2003).

Although the etiology of congenital oral synechiae is

unknown, review of normal embryonic development

provides pathophysiologic clues. The stomodeum or

primitive mouth develops during the third week of

intrauterine life as a transverse gap between the forebrain

and the pericardium (Gartlan et al., 1993; Moore and

Persaud, 2003). During the third to fourth weeks, the

stomodeum and foregut are separated by the oropharyn-

geal or buccopharyngeal membrane, which is derived from

the prechordal plate, a fusion of ectoderm and endoderm

without mesodermal penetration (Moore and Persaud,

2003). This thin membrane disappears by the end of the

fourth week (Gartlan et al., 1993; Moore and Persaud,

2003). The tongue, floor of the mouth, and palatal shelves

develop in close contact with one another during the fifth

and sixth weeks of prenatal life. By the eighth week, the

tongue descends caudally and the palatal shelves become

horizontal and fuse by the 12th week of development

(Moore and Persaud, 2003). Remnants of embryologic

tissue such as the buccopharyngeal membrane or abnormal

adhesions between structures in close proximity (Gartlan et

al., 1993) could give rise to intraoral bands during these

phases of embryologic development (Kalu and Moss,

2004).

Although most cases of congenital intraoral bands have

been sporadic, syngnathia associated with van der Woude

syndrome has been reported (Denion et al., 2002;

Puvabanditsin et al., 2003). Van der Woude syndrome is

caused by mutations in interferon regulatory factor 6

TABLE 1 Comparison of Disorders and Cases With Congenital Intraoral Synechia

Disorder or Case Intraoral Band Cleft Palate Cardiac Anomaly Limb Anomaly Other Features

Congenital alveolar synechiae syndrome + 2 2 none

van der Woude syndrome + 2 2 lower lip pitting

Popliteal pterygium syndrome + 2 + hypoplastic genitalia

Oromandibular-limb hypogenesis spectrum + + + microstomia

Nakajima et al. (1979) + + + hydrocephalus

Zalzal et al. (1986) + 2 + hypospadius, bifid scrotum

Oh et al. (present) + + + microcephaly
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(IRF6) (Kwang et al., 2002). Popliteal pterygium syn-

drome, which includes intraoral synechiae (Nauman and

Schulman, 1961; Gartlan et al., 1993; Knoll et al., 2000), is

also caused by mutations in IRF6 (Kwang et al., 2002).

Testing for IRF6 was not done for the child in this case

report, as the parents expressly refused all genetic

investigations. In addition, congenital intraoral synechiae

associated with IRF6 mutations represent sygnathism,

although Denion and colleagues (2002) reported an infant

with van der Woude syndrome and bilateral sygnathism

with a subglossopalatal membrane.

Teratogenic medications have also been implicated, as

several case reports have linked development of intraoral

synechiae with maternal use of trimethobenzamide hydro-

chloride, meclizine hydrochloride, promethazine, imipra-

mine, diazepam, chlorpromazine, and misoprostol during

critical periods of facial and limb development (Nevin et

al., 1980; Pauli and Greenlaw, 1982; Bokesoy et al., 1983;

Pastuszak et al., 1998). Our patient’s mother had no known

exposure to teratogens. Others believe that mechanical

factors, such as injury to the tip of the tongue or early

rupture of amnion during intrauterine life, could cause

intraoral adhesions (Spivack and Bennett, 1968; Torpin

and Knoblich, 1969). No signs of intrauterine trauma were

observed in our patient despite amniocentesis and preg-

nancy was uncomplicated. Finally, some have proposed

a vascular etiology (David et al., 1992), with at least one

report of fetal stem vessels exhibiting organized thrombi

(Scott, 1991) and several cases of infants with oromandib-

ular–limb hypogenesis spectrum associated with chorionic

villus sampling (Firth et al., 1991, 1994; Scott, 1991; Hsieh

et al., 1995; Chen et al., 1996).

Oromandibular-limb hypogenesis spectrum is comprised

of sporadic disorders associated with intraoral synechiae,

varying degrees of extremity abnormalities, cardiac anom-

alies, and microstomia (Grippaudo and Kennedy, 1998).

Six entities that exhibit overlapping clinical features, fall

into this group of syndromes, and include Moebius

syndrome, hypoglossia–hypodactylia syndrome, Hanhart

syndrome, glossopalatine ankylosis syndrome, limb de-

ficiency–splenogonadal fusion syndrome, and Charlie M.

syndrome (Hall, 1971; Kaplan et al., 1976). We believe that

the close proximity of the face and heart in the early

embryo (Jones, 2005), coupled with shared neural crest

contributions to both developing regions (Kirby et al.,

1983; Hutson and Kirby, 2003; Jones, 2005), may

contribute to synchronous cardiac and facial malforma-

tions associated with oromandibuilar–limb hypogenesis

spectrum, as well as other syndromes such as deletion

22q11 syndrome (velocardiofacial syndrome/DiGeorge

syndrome), Noonan syndrome, fetal alcohol syndrome,

and retinoid embryopathy syndrome. Patients with oro-

mandibular–limb hypogenesis spectrum and intraoral soft-

tissue bands (Purohit et al., 1989; Grippaudo and Kennedy,

1998) or cardiac anomalies have been reported (Caravella

and Rogers, 1978; Bosch et al., 1984; Rarogue et al., 1988;

Deda et al., 2001; Suvarna et al., 2006). It is interesting to

note that intraoral synechiae associated with oromandib-

ular–limb hypogenesis spectrum are often subglossopalatal

(Purohit et al., 1989; Grippaudo and Kennedy, 1998), as

was the case in the child reported in this study.

As most cases of oromandibular–limb hypogenesis

syndrome are sporadic, the paternal half-brother with

a hypoplastic right fifth toe in this case report is likely

aleatory. Nevertheless, it is plausible the half-sibling has

decreased phenotypic expression of the same mutation

possibly present in the proband. Several candidate genes,

associated with oromandibular, limb, and cardiac de-

velopment exist, including Msx2 (Davidson et al., 1991;

Jabs et al., 1993; Abdelwahid et al., 2001; Kwang et al.,

2002; Brunelli et al., 2004), Tbx22 (Braybrook et al., 2001,

2002; Marcano et al., 2004), sonic hedgehog (Imokawa and

Yoshizato, 1998; Nanni et al., 1999; Bale, 2002), and PVRL

1 (Suzuki et al., 2000). Nonetheless, these mutations, to

date, have not been documented in patients with congenital

intraoral synechiae.

REFERENCES

Abdelwahid E, Rice D, Pelliniemi LJ, Jokinen E. Overlapping and

differential localization of Bmp-2, Bmp-4, Msx-2 and apoptosis in the

endocardial cushion and adjacent tissues of the developing mouse

heart. Cell Tissue Res. 2001;305:67–78.

Bagatin M, Boric V. Congenital intraoral epithelial bands: report of two

cases. J Oral Maxillofac Surg. 1990;48:309–310.

Bale AE. Hedgehog signaling and human disease. Annu Rev Genomics

Hum Genet. 2002;3:47–65.

Bokesoy I, Aksuyek C, Deniz E. Oromandibular limb hypogenesis/

Hanhart’s syndrome: possible drug influence on the malformation.

Clin Genet. 1983;24:47–49.

Bosch Banyeras JM, Zuasnabar A, Puig A, Catalia M, Cuatercasas SM.

Poland Mobius syndrome associated with dextrocardia. J Med Genet.

1984;21:70–71.

Braybrook C, Doudney K, Marcano AC, Amason A, Bjornsson A,

Patton MA, Goodfellow PJ, Moore GE, Stanier P. The T-box

transcription factor gene TBX22 is mutated in X-linked cleft palate

and ankyloglossia. Nat Genet. 2001;29:179–183.

Braybrook C, Lisgo S, Doudney K, Henderson D, Marcano AC, Strachan

T, Patton MA, Villard L, Moore GE, Stanier P, Lindsay S.

Craniofacial expression of human and murine TBX22 correlates with

the cleft palate and ankyloglossia phenotype observed in CPX patients.

Hum Mol Genet. 2002;11:2793–2804.

Brunelli S, Tagliafico E, De Angelis FG, Tonlorenzi R, Baesso S, Ferrari

S, Niinobe M, Yoshikawa K, Schwartz RJ, Bozzoni I, Ferrari S, Cossu

G. Msx2 and necdin combined activities are required for smooth

muscle differentiation in mesoangioblast stem cells. Circ Res.

2004;94:1571–1578.

Caravella L, Rogers GL. Dextrocardia and ventricular septal defect in

Moebius syndrome. Ann Ophthalmol. 1978;10:572–575.

Chandra R, Yadava VNSY, Sharma RN. Persistent buccopharyngeal

membrane. Plast Reconstr Surg. 1974;54:678–679.

Chen CP, Liu FF, Jan SW, Lin SP, Lan CC. CVS-exposed limb deficiency

defects with or without other birth defects: presentation of six cases

born during a period of nine years. Am J Med Genet. 1996;63:447–453.

Dalal M, Davison PM. Cleft palate congenital alveolar synechiae

syndrome: case reports and review. Br J Plast Surg. 2002;55:256–

257.

220 Cleft Palate–Craniofacial Journal, March 2008, Vol. 45 No. 2



David A, Roze JC, Remond S, Branger B, Heloury Y. Hypoglossia-

hypodactylia syndrome with jejunal atresia in an infant of a diabetic

mother. Am J Med Genet. 1992;43:882–884.

Davidson DR, Crawley A, Hill RE, Tickle C. Position-dependent

expression of two related homeobox genes in developing vertebrate

limbs. Nature. 1991;352:429–431.

Deda G, Caksen H, Atalay S. Moebius syndrome with ventricular septal

defect. Indian J Pediatr. 2001;68:455–456.

Denion E, Capon N, Martinot V, Pellerin P. Neonatal permanent jaw

constriction because of oral synechiae and Pierre Robin sequence in

a child with van der Woude syndrome. Cleft Palate Craniofac J.

2002;39:115–119.

Firth HV, Boyd PA, Chamberlain P, MacKenzie IZ, Lindenbaum RH,

Huson SM. Severe limb abnormalities after chorion villus sampling at

56–66 days’ gestation. Lancet. 1991;337:762–763.

Firth HV, Boyd PA, Chamberlain PF, Mackenzie IZ, Morriss-Kay BM,

Huson SM. Analysis of limb reduction defects in babies exposed to

chorionic villus sampling. Lancet. 1994;343:1069–1071.

Gartlan MG, Davies J, Smith RJ. Congenital oral synechiae. Ann Otol

Rhinol Laryngol. 1993;102:186–197.

Gorlin RJ, Cohen MM Jr, Levin LS. Syndromes of the Head and Neck.

New York: Oxford University Press; 1990.

Grippaudo FR, Kennedy DC. Oromandibular-limb hypogenesis syn-

dromes: a case of aglossia with an intraoral band. Br J Plast Surg.

1998;51:480–483.

Hall BD. Aglossia-adactylia. Birth Defects Orig Artic Ser. 1971;7:233–236.

Hsieh FJ, Shyu MK, Sheu BC, Lin SP, Chen CP, Huang FY. Limb defects

after chorionic villus sampling. Obstet Gynecol. 1995;85:84–88.

Hutson MR, Kirby ML. Neural crest and cardiovascular development:

a 20-year perspective. Birth Defects Res (PartC). 2003;69:2–13.

Imokawa Y, Yoshizato K. Expression of sonic hedgehog gene in

regenerating newt limbs. Wound Repair Regen. 1998;6:366–370.

Jabs EW, Muller U, Li X, Ma L, Luo W, Haworth IS, Klisak I, Sparkes

R, Warman ML, Mulliken JB, et al. A mutation in the homeodomain

of the human msx2 gene in a family affected with autosomal dominant

craniosynostosis. Cell. 1993;75:443–450.

Jones KL. Smith’s Recognizable Patterns of Human Malformation. 6th ed.

Philadelphia: WB Saunders; 2005.

Kalu PU, Moss ALH. An unusual case of ankyloglossia superior.

Br J Plast Surg. 2004;57:579–581.

Kaplan P, Cummings C, Fraser FC. A ‘‘community’’ of face-limb

malformation syndromes. J Pediatr. 1976;89:241–247.

Kirby ML, Gale TF, Stewart DE. Neural crest cells contribute to

aorticopulmonary septation. Science. 1983;220:1059–1061.

Knoll B, Karas D, Persing JA, Shin J. Complete congenital bony

syngnathia in a case of oromandibular limb hypogenesis syndrome.

J Craniofac Surg. 2000;11:398–404.

Kwang SJ, Brugger SM, Lazik A, Merrill AE, Wu L, Liu Y, Ishii M,

Sangiorgil FO, Rauchman M, Sicov HM, et al. Msx2 is an immediate

downstream effector of Pax3 in the development of the murine cardiac

neural crest. Development. 2002;129:527–538.

Marcano AC, Doudney K, Braybrook C, Squires R, Patton MA, Lees

MM, Richieri-Costa A, Lidral AC, Murray JC, Moore GD, Stanier P.

TBX22 mutations are a frequent case of cleft palate. J Med Genet.

2004;41:68–74.

Moore KL, Persaud TVN. The Developing Human: Clinically Oriented

Embryology. 7th ed. Philadelphia: Saunders; 2003.

Murphy SM, Rea S, Fleming P, Orr D. Cleft palate and congenital

synechiae syndrome: a case report. Cleft Palate Craniofac J. 2004;41:

206–207.

Nakajima T, Takahashi M, Tateno S. Subglossopalatal membrane. Plast

Reconstr Surg. 1979;63:574–576.

Nanni L, Ming JE, Bocian M, Steinhaus K, Bianchi DW, Die-Smulders C,

Giannotti A, Imaizumi K, Jones KL, Campo MD, et al. The

mutational spectrum of the sonic hedgehog gene in holoprosencephaly:

SHH mutations cause a significant proportion of autosomal dominant

holoprosencephaly. Hum Mol Genet. 1999;8:2479–2488.

Nauman Z, Schulman J. Congenital sinuses of the lower lip. Oral Surg

Oral Med Oral Pathol. 1961;14:1415–1420.

Nevin NC, Kernohan DC, Ross AM. Ankyloglossum superius syndrome.

Oral Surg Oral Med Oral Pathol. 1980;50:254–256.

Pastuszak AL, Schuler L, Speck-Martins CE, Coelho KE, Cordello SM,

Vargas F, Brunoni D, Schwarz IFV, Larrandaburu M, Safattle H, et

al. Use of misoprostol during pregnancy and mobius’ syndrome in

infants. N Engl J Med. 1998;338:1881–1885.

Pauli RM, Greenlaw A. Limb deficiency and splenogonadal fusion.

Am J Med Genet. 1982;13:81–90.

Pillai KG, Kamath VV, Kumar GS, Nagamani N. Persistent buccophar-

yngeal membrane with cleft palate. Oral Surg Oral Med Oral Pathol.

1990;69:164–166.

Purohit SK, Kumta SM, Thatte RL. An interesting case of aglossia-

adactyly syndrome. Br J Plast Surg. 1989;42:228–229.

Puvabanditsin S, Garrow E, Sitburana O, Avila FM, Nabong MY, Biswas

A. Syngnathia and van der Woude syndrome: a case report and

literature review. Cleft Palate Craniofac J. 2003;40:104–106.

Rarogue HG Jr, Hershewe GL, Synder RD. Moebius syndrome and

transposition of great vessels. Neurology. 1988;38:1894–1895.

Sahin U, Ozdil K, Uscetin I, Saylkan S, Oktem F, Yuce S, Velidedeoglu

H, Celebioglu S. Cleft palate and congenital alveolar synechiae

syndrome. Plast Reconstr Surg. 2005;115:1212–1213.

Scott R. Limb abnormalities after chorionic villus sampling. Lancet.

1991;337:1038–1039.

Spivack J, Bennett JE. Glossopalatine ankylosis. Plast Reconstr Surg.

1968;42:129–136.

Suvarna J, Bagnawar M, Deshmukh CT. Moebius syndrome with total

anomalous pulmonary venous connection. Ind J Ped. 2006;73:427–

429.

Suzuki K, Hu D, Bustos T, Zlotogora J, Richieri-Costa A, Helms JA,

Spritz RA. Mutations of PVRL1, encoding a cell-cell adhesion

molecule/herpesvirus receptor, in cleft lip/palate-ectodermal dysplasia.

Nat Genet. 2000;25:427–430.

Tanrikulu R, Erol B, Gorgun B, Ilhan O. Congenital alveolar synechiae—

a case report. Br Dent J. 2005;198:81–82.

Torpin R, Knoblich RR. Fetal malformations of amniogenic origin. J Med

Assoc Ga. 1969;58:126–127.

Valnicek SM, Clark HM. Syngnathia: a report of two cases. Cleft Palate

Craniofac J. 1993;30:582–585.

Zalzal GH, Bratcher GO, Cotton RT. Subglossopalatal membrane. Arch

Otolaryngol Head Neck Surg. 1986;112:1101–1103.

Oh et al., SUBGLOSSOPALATAL SYNECHIA AND CARDIAC AND DIGITAL ANOMALIES 221




