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SUMMARY. Oromandibular and limb syndromes feature primarily in sporadic case reports because of their 
low incidence. They include Moebius syndrome, aglossia-adactylia syndrome, Hanhar t  syndrome, glossopalatine 
ankylosis syndrome, limb deficiency-splenogonadal fusion syndrome and Charlie M. syndrome. There is confusion 
in the classification of these patients because of  the associated anomalies and the frequency of  overlapping features. 

This paper  presents a patient with oromandibular  malformations associated with major  defects in the upper 
and lower limbs. Aglossia in the presence of  an intraoral band is a peculiar association demanding classification. 

This case confirms that aglossia - adactylia syndrome and the glossopalatine ankylosis syndrome are variants 
along a spectrum. 

Congenital malformations involving the limbs and the 
tongue (Oromandibular-l imb Hypogenesis Syndromes 
- OLHS) are extremely rare, with a few sporadic cases 
reported in the literature? 

The aetiology of these dysplasias is not known. 
Some authors suggest the influence of intrauterine 
environmental factors such as amniotic bands 2 or vas- 
cular accidents, 3,4 while others ascribe them to terato- 
genic drugs? 7 The persistence of embryonic membrane 
has also been postulated 8,9 as a genetic defect? ~ 

Several syndromes are conventionally included 
under the umbrella of  OLHS: Moebius syndrome, 
aglossia-adactylia syndrome (AA), Hanhar t  syn- 
drome, glossopalatine ankylosis syndrome (GA), 
limb deficiency-splenogonadal fusion syndrome and 
Charlie M. syndrome? Some patients are difficult 
to classify because their stigmata bridge two or more 
syndromes, w,H,~2 

The limits between the G A  and the AA Syndrome 
are particularly confusing, with the central difference 
represented by the presence of an intraoral band in 
GA, 7 while AA features a more severe tongue defor- 
mity even to the extent of  aglossia. 6''3 

To contribute to the understanding of  the aetiology 
and classification of these complex malformations we 
report a patient, who shows a peculiar combination of  
deformities: aglossia with an intraoral band from the 
floor of  the mouth to the soft palate causing him to 
straddle the classifications of GA and AA. 

Case report 

During a Medical Mission in the rural Philippines a 
9-year-old boy, only child of unrelated parents, presented 
with abnormalities of the face, oral cavity, and all four limbs. 
He had been born by a spontaneous vaginal delivery at 
term after an uneventful pregnancy. There were no reported 

malformations in the family history. The lower third of the 
face showed a massive deficit in growth of both the hard 
and soft tissues. (Figs. 1 and 2) The mandible was extremely 
hypoplastic, retrusive and edentulous. The body of the 
mandible was virtually absent. The TM joint was abnormal 
and opening was restricted. The lower lip was tight and 
severely hypoplastic. The palate was high arched, there was 
no tongue visible in the oral cavity, and a band of fan- 
shaped fibromucous tissue connected the palate with the 
anterior floor of the mouth. (Fig. 3) 

The right hand showed hypoplastic digits functional 
enough to attend to personal care. The left arm was gener- 
ally hypoplastic but the forearm was more severely affected 
and showed also transverse arrest. (Fig. 4) 

The right foot was missing the second toe. The left lower 
limb was absent below the upper third of the tibia. (Fig. 5). 
The patient was wearing a prosthesis fitted 5 years before, 
which was obviously too short, but provided him the means 
to walk. 

He was affected by severe scoliosis, which is thought to be 
secondary to the leg length discrepancy. 

The patient, of average mental capacity, attended a normal 
school and had intelligible speech, even in the presence of a 
major anatomical abnormality. Surprisingly good speech in 
a child with aglossia has been documented previously by 
Eskew. ~4 

Discussion 

The presence of  an intraoral band is an uncommon 
entity, ~5 more frequently observed between the upper 
and lower gums (syngnathia) ~6,~7 or between the margin 
of  a palatal cleft and the tongue (glossopalatine 
ankylosis). ~ The adhesion of  a hypoplastic tongue to 
the lower lip midline has been described in Hanhar t  
syndrome? Few cases with AA and a fusion of the 
gums have been reported in the literature, m9 Puroit 
et al 2~ presented a case that shows some similarity with 
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Figure 1 ~  9-year-old boy with severe hypoplasia of  the lower 
third of  the face: all tissues are involved. 

Figure 2--Profile view of the patient. 

the one reported here: but a difference seems to be in 
the more anterior place of insertion of the intraoral 
band that Puroit described, situated between the floor 
of the mouth and the hard palate. 

Two theories have been proposed to explain the 
intraoral band as a remnant of embryological process? ,~ 
The first theory relates the intraoral band to the 
buccopharyngeal membrane formed by the stomodeum 
entoderm and the foregut ectoderm, that normally 
disappears at the end of the 4th week of intrauterine 
life. Chandra et al, ~~' reported on three subjects born 
without communication between oral cavity and 
pharynx, where this membrane presumably did not 
disappear. Hall 6 proposed that in GA this membrane 
remains, while in AA it caused the damage earlier and 
then disappeared. 

The second theory links the intraoral band with the 
subglosso-palatal membrane, normally present between 
the sixth and the eighth embryonic week, and dis- 
appearing when the tongue begins to drop. Nakajima 
et al, 9 reported a patient presenting a thick fan-shaped 
membrane from the subglossal region to the soft 
palate holding the tongue in a backward position. 
Hydrocephalus, a patent ductus arteriosus and digital 
dysplasias were present. The illustration in their article 
shows that the jaw is normal. They related this band to 
a remnant of the subglosso-palatal membrane. 

The band present in the mouth of our patient fits 
well with the subglossopalatal membrane theory with 
respect to shape and location. 

Several hypotheses have been proposed on the 
aetiology of the OLHS. Genetic causes have been 
postulated 22 but almost all the reported cases occurred 
sporadically. Recent advances have been made in the 
basic research on the molecular bases of embryonic 
development, leading to the identification of a group 
of genes, called homeobox genes, which play a role in 

Figure ~ C l o s e  up view in maximal mouth  opening, showing the 
presence of a fibrous band from the floor of  the mouth  to the palate. 

craniofacial, limb and body axes development. 2~24 In 
the mouse, transcripts of the Msx2 gene, a homeobox 
gene, are localised in neural crest derived mesenchyme 
of the first to the fourth branchial arches, osteogenic 
tissue of the mandible and maxilla, developing 
teeth, apical ectodermal ridge and underlying mesen- 
chyme of the limb bud. 25 27 A report of a dominantly 
inherited mutation in Msx2 akin to Boston-type 
craniosynostosis, in which some affected individuals 
also exhibit limb anomalies and cleft of the soft 
palate 2~ might suggest an Msx2 involvement in limb 
development. 

Due to the lack of technology and manpower, the 
case reported here was not submitted to sophisticated 
analysis, to establish the presence of a mutation of the 
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Figure 4--The upper limbs of the patient showing a global 
hypoplasia on the left limb with a transverse arrest of the forearm, 
and hypoplasia of the digits on the right hand. 

Figure 5--The lower limbs of the patient. The right foot is missing 
a toe, the left leg is absent below the knee joint. 

human homeobox genes that might be suggested by 
the phenotype observed. 

Uterine environmental factors have been blamed. 
Torpin 2 suggested that rupture of the amnion during 

early pregnancy may produce membranous strands. 
These, if swallowed, could produce the intraoral adhe- 
sions. This seems a simplistic explanation of rather 
complex intraoral deformities. 

Table Classification o f  syndromes of  o romand ibu la r  and  l imb hypogenesis 

Hall (1971) Chicarilli (1985) 

Type I: 
A. Hypoglossia 
B. Aglossia 

Type II: 
A. Hypoglossia - hypodactilia 
B. Hypoglossia - hypomelia (peromelia) 
C. Hypoglossia - hypodactylomelia 

Type III: 
A. Glossopalatine ankylosis 
B. With hypoglossia 
C. With hypoglossia - hypodactilia 
D. With hypoglossia hypomelia 
E. With hypoglossia - hypodactylomelia 

Type IV: 
A. Intraoral bands and fusion 
B. With hypoglossia 
C. With hypoglossia - hypodactilia 
D. With hypoglossia - hypomelia 
E. With hypoglossia - hypodactylomelia 

Type V: 
A. The Hanhart syndrome 
B. Charlie M. syndrome 
C. Pierre Robin syndrome 
D. Moebius syndrome 
E. Amniotic band syndrome 

Type I: Micrognatia (mandibular) 
Pierre Robin syndrome 
Hanhart syndrome 

Type II: Microglossia 
Hypoglossia 
Hypoglossia - hypodactyly 

Type III: Dysgnathia (maxillo-mandibular) 

Glossopalatine ankylosis 
Glossopalatine ankylosis - hypodactyly 

Type IV: Other 
Moebius syndrome 
Charlie M syndrome 
(Amniotic band syndrome) 
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David et aP hypothesised that a vascular accident 
followed by tissue necrosis could play an important 
role in the pathogenesis. The case reported by Scott 4 
presenting oromandibular limb hypogenesis with 
organised thrombi in the fetal stem vessels on micro- 
scopic examination of the placenta seems to support 
this theory. 

Firth et al, 27 after a survey of children exposed to 
chorionic villus sampling, reported that this procedure 
could play an aetiologic role in producing isolated 
limb defects or a phenotypic overlap with oro- 
mandibular limb syndromes; suggesting but not con- 
firming yet the traumatic factor theory. 

Apart from this problem of aetiology, the literature 
contains ambiguity in classification of the different 
cases, presenting with a variable range of anomalies 
affecting the tongue, mandible, maxilla and limbs, 
included under the name of OLHS (Table). Hall in 
19716 recognised five main categories, with the only 
criteria necessary for inclusion is the occurrence of 
hypoglossia, with the exception of category Type V, 
which contains a miscellany of syndromes. Aglossia 
is classified under the I type and the presence of 
intraoral bands is in the IV type. Chicarilli in 1985 '0 
proposed a new classification which took into con- 
sideration the embryologic origin and the clinical 
presentation. He recognised four major classes: type 1 
showing micrognathia, type 2 based on microglossia 
as the primary disorder from subtle microglossia to 
total absence of the tongue, type 3 presenting with 
glossopalatine ankylosis, including all intraoral bands 
that span the intermaxillary space, type 4 including 
Moebius and Charlie M. syndrome. 

The case we reported cannot be included in any of 
the cited classifications. 

In conclusion we believe that this case, with the 
stigmata of either the glossopalatine ankylosis or the 
aglossia-adactylia syndrome, confirms the descriptions 
of a phenotypic overlap among the different OLHS 
syndromes, r.7.'' supporting the thesis of a common root 
with different expressions. 

References 
1. Gorlin R J, Cohen NM, Levin LS. Oromandibular-limb hypoge- 

nesis syndromes Syndromes of the Head and Neck, 3rd edi- 
tion, New York: Oxford University Press, 1990, pp. 666-75. 

2. Torpin R. Fetal malformations: caused by amnion rupture dur- 
ing gestation Springfield, Illinois: Charles C. Thomas 
Publisher, 1968. 

3. David A, Roz~ JC, R~mond S, Branger B, H~loury Y. 
Hypog[ossia-hypodactylia syndrome with jejunal atresia in 
an infant of a diabetic mother. Am. J Med Genet 1992; 43: 
882~,. 

4. Scott R. Limb abnormalities after chorionic villus sampling. 
Lancet 1991; 337: 1038-9. 

5. Bokesoy I, Aksuyek C, Deniz E. Oromandibular limb hypogen- 
esis Hanhart's syndrome: possible drug influence on the mal- 
formation. Clin Genet 1983; 24: 47-9. 

6. Hall BD. Aglossia-adactylia. Birth Defects Original Article 
Series 1971; 7:233 6. 

7. Spivack J, Bennett JE. Glossopalatine ankylosis. Plast Reconstr 
Surg 1968; 42:129 36. 

8. Chandra R, Yadava VNS, Sharma RN. Persistent buccopha- 
ryngeal membrane. Case report. Plast Reconstr Surg 1974; 
54:678 9. 

9. Nakajima T, Takahashi M, Tateno S. Subglosso-palatal mem- 
brane. Plast Reconstr Surg 1979; 63:574 6. 

10. Chicarilli ZN, Polayes IM. Oromandibular limb hypogenesis 
syndromes. Plast Reconstr Surg 1985; 76:13 24. 

11. Cohen MM Jr, Pantke H, Siris E. Nosologic and genetic consid- 
erations in the aglossy-adactyly syndrome. Birth Defects 
Original Article Series 1971; 7: 23740. 

12. Kaplan P, Cummings C, Fraser FC. A 'community' of face-limb 
malformation syndromes. J Pediatrics 1976; 89: 241-7. 

13. Nevin NC, Dodge JA, Kernohan DC. Aglossia-adactylia syn- 
drome. Oral Surg Oral Med Oral Pathol 1970; 29: 443-6. 

14. Eskew HA, Shepard EE. Congenital aglossia. A case report. 
Am J Orthod Oral Surg 1949; 35:116-9. 

15. Haramis HT, Apesos J. Cleft palate and congenital lateral alve- 
olar synechia syndrome: case presentation and literature 
review. Ann Plast Surg 1995; 34:424 30. 

16. Itoh M, Takato T, Park S, Kitano Y, Kitano I. Congenital alve- 
olar adhesions. Ann Plast Surg 1992; 29:89 91. 

17. Akpata O, Ojo MA, Obuekwe O. Congenital oral adhesion 
(Sygnathia) with total cleft palate in Nigerian child. Cleft 
Palate Craniofac J 1995; 32:529 30 

18. Alvarez GE. The aglossia-adactylia syndrome. Br J Plast Surg 
1976; 29: 175-8. 

19. Arshad AR, Goh CS. Hypoglossia congenita with anterior 
maxillo-mandibular fusion. Br J Plast Surg 1994; 47:139~41. 

20. Purohit SK, Kumta SM, Rao PP, Thatte RL. An interesting 
case of aglossia-adactyly syndrome. Br J Plast Surg 1989; 42: 
228-9. 

21. Agarwal R, Kumar R Kalra GS, Bhushan S, Chandra R. 
Persistent buccopharyngeal membrane: a report of two 
cases. Plast Reconstr Surg 1996; 98: 866-8. 

22. Tuncbilek E, Yalcin C, Atasu M. Aglossia-adactylia syndrome 
(special emphasis on the inheritance pattern). Clinical 
Genetics 1977; 11:421 3. 

23. Stern CD. Common molecular pathways for patterning of the 
body axis, limbs, Central nervous system, and face during 
embryonic development. Cleft Palate Craniofac J 1995; 32: 
525 527 

24. Robertson KE, Tickle C. Recent molecular advances in under- 
standing vertebrate limb development. Br J Plast Surg 1997; 
50:109 15. 

25. MacKenzie A, Ferguson MWJ, Sharpe PT. Expression patterns 
of the homeobox gene, Hox-8, in the mouse embryo suggest 
a role in specifying tooth initiation and shape. Development 
1992; 115:403 20. 

26. Hill RE, Jones PF, Rees AR, et al. A new family of mouse 
homeo box-containing genes: molecular structure, chromo- 
somal location, and developmental expression of Hox-7.1. 
Genes Dev 1989; 3:26 37. 

27. Davidson DR, Crawley A, Hill RE, Tickle C. Position-depen- 
dent expression of two related homeobox genes in develop- 
ing vertebrate limbs. Nature 1991; 352: 429-31. 

28. Jabs EW, Miiller U, Li X, et al. A mutation in the homeodomain 
of the human MSX2 gene in a family affected with autoso- 
mal dominant craniosynostosis. Cell 1993; 75: 443-50. 

29. Firth HV, Boyd PA, Chamberlain PF, Mackenzie 1Z, Morris- 
Kay GM, Huson SM. Analysis of limb reduction defects in 
babies exposed to chorionic villus sampling. Lancet 1994; 
343: 1069--71. 

The Authors 

Francesca Romana Grippaudo MD, Assistant at the Plastic Surgery 
Department, Policlinico Umberto I, University of Rome 
'La Sapienza', Viale del Policlinico 155, 00161, Rome, Italy 

Daniel Christopher Kennedy MB, BS, FRCS (Plast.), 
Consultant Plastic Surgeon, Mater Hospital, 293 Vulture Street, 
South Brisbane, 4101 Queensland, Australia 

Correspondence to Dr Francesca Romana Grippaudo, 
Via Ciro Menotti n.5, 00195 Rome, Italy. 

Presented at the 8th Congress of the European Section of I.PR.A.S., 
Lisbon, June 1997. 

Paper received 14 August 1997. 
Accepted 24 April 1998, after revision. 


