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SUMMARY The telecanthus-hypospadias (BBB) syndrome is characterised by widely spaced
inner ocular canthi and hypospadias of variable degree. Heterozygous females have telecanthus.
We have summarised the historical and phenotypic findings of 21 patients in seven previous
publications. We have also had the opportunity to evaluate personally 12 families with a total of
18 affected males. The most frequent anomalies in patients previously reported are telecanthus
21/21, hypospadias 19/21, cleft lip/palate or uvula 7/21, high, broad nasal bridge 15/15, cranial
abnormality 6/21, congenital heart defect 5/21, cryptorchidism 9/21, and mental retardation
11/17. In our series, the most frequent anomalies include telecanthus 18/18, hypospadias 18/18,
cleft lip/palate or uvula 8/18, high, broad nasal bridge 10/11, cranial abnormality 12/18, congenital
heart defect 3/18, upper urinary tract anomaly 4/9, and mental retardation 10/12. There is also an
increased incidence of like-sex twinning, 11/18 in our families. This syndrome must be more
common than reflected in published reports. Based upon the observation that males are much
more severely affected than females and the lack of male to male transmission, it appears that this
condition is most likely to be inherited in an X linked fashion. Further elucidation of the
phenotype and documentation of the inheritance is needed. The distinction between the
telecanthus-hypospadias syndrome and the G syndrome also needs further clarification.

The telecanthus-hypospadias (BBB) syndrome was
first described in 1969 independently by Opitz et all
in three families (two of the families were from
Memphis) and Christian et a12 in one family. It has
been referred to in various reports as the BBB
syndrome, the Opitz syndrome, and the
hypertelorism-hypospadias syndrome.
The telecanthus-hypospadias syndrome is a dis-

order characterised by widely spaced inner ocular
canthi and hypospadias of variable degree. Addi-
tional anomalies are common. Heterozygous
females have telecanthus. Inheritance of this condi-
tion is most likely to be X linked, but autosomal
dominant inheritance with male sex limitation can-
not be ruled out.
We summarise the historical and phenotypic

findings of 21 patients in seven previous
publications. 1-7 We have also had the opportunity to
evaluate 12 families with a total of 18 affected males
and have followed some of them for several years.
The purpose of this paper is to elucidate the

syndrome further, to analyse data regarding inheri-
tance, and to suggest that twinning and midline
structural defects are involved in this condition.
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Methods
Telecanthus is a term that refers to an apparently
increased distance between the inner ocular canthi.
Standards for inner canthal distance by Feingold and
Bossert8 were used in the evaluation of all patients.
These standards are limited by the fact that they
only include measurements from birth to 14 years of
age. Since a number of factors may affect inner
canthal distance, including age, prematurity, epican-
thic folds, and cranial contour, we do not feel that
inner canthal measurements below the 97th centile
completely exclude the diagnosis of the telecanthus-
hypospadias syndrome in males nor the heterozy-
gous carrier state in females.

Several previous reports used skull x rays for
determination of increased interorbital distance
(hypertelorism), but we did not use skull films to
evaluate our patients. In addition, some investiga-
tors have measured interpupillary distance. How-
ever, since 10/39 patients had strabismus, we con-
sidered this measurement unreliable in many
patients.

All of our 18 patients were examined personally
by one of the authors. The diagnosis of the
telecanthus-hypospadias syndrome was made in
males who had hypospadias, a high, broad nasal
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TABLE 1 Historical data.

21 published cases 18 Memphis patients Total patients
(10 families) (12 families) reported

Race: White 19/21 10/18 29/39
Black 2/21 7/18 9/39

Pregnancy duration <38 weeks 2/12 8/16 10/28
Birth weight <5th centile 1/12 4/15 5/27
Subnormal intellect 11/17 10/12 21/29
Normal chromosomes 5/5 10/10 15/15
Mother with telecanthus 15/15 13/13 28128
Father with telecanthus 0/11 1/18 1/29
Fetal loss 3/21 5/17 8/38
Like-sex twinning 2/21 11/18 13/39

bridge, a mother with telecanthus, and some degree
of displaced canthi. The majority of patients had
inner canthal distances greater than the 97th centile
for age; for those who had inner canthal distance
between the 70th and 90th centiles, other supporting
but less specific manifestations helped in confirming
the diagnosis.

Results

Table 1 summarises the historical features of 21
previously reported cases and our 18 patients. Of
the 39 patients (all male), 29 were white, nine were
black, and in one the race was not recorded. Ten of
28 patients were born prematurely. Average mater-
nal and paternal ages were 25 and 30 years
respectively. Prenatal growth parameters indicated
that 5/27 patients were below the 5th centile for
weight at birth and one patient was below the 5th
centile for height. None of the patients was noted to
have a head circumference below the 5th centile at
birth. Subnormal intellect was determined by IQ
<70, delayed psychomotor development, or very
poor school performance. A total of 21/29 patients
about whom we had sufficient information had
substantial intellectual impairment. Psychological
testing of 11 patients showed an IQ range of 46 to
107.
Mothers of affected males were examined. All 28

mothers had increased inner canthal measurements

TABLE 2 Inner canthal distances ofmothers ofpatients.

15 mothers of 21 published cases:
8 at >97th centile
1 at 85th centile
1 at 80th centile
5 described as having telecanthus; no measurements given

15 mothers of 18 Memphis patients:
6 at >97th centile
2 at 75th centile
S described as having telecanthus; no measurements given
2 information unavailable

or were described as having telecanthus clinically
(table 2). Two of our patients were adopted and the
mothers were unavailable for examination. Fig 1 is a
photograph of the mother of three affected males.
Her inner canthal distance is 3-5 cm, which is on
approximately the 97th centile, and she appears
clinically telecanthic. Fathers of affected males were
also examined for telecanthus and hypospadias.
Only one father had an increased inner canthal
distance (4-0 cm), but this appeared to be a
separate, isolated dominant characteristic in his
family. Both his sister and her daughter also had
telecanthus. The mother of the proband in this
family appeared to be the carrier of the condition.
An interesting finding was the high incidence of

like-sex twinning in these families. Opitz et all
reported monozygotic twins affected with telecan-
thus and hypospadias. Gonzalez et at4 reported a
family with three sets of like-sex twins who were
related to the proband. Two of our patients are
monozygotic twins who are concordant for the
syndrome. A third patient has an affected male twin
of unknown zygosity (both have been lost to follow
up). A fourth patient has a normal male twin of
unknown zygosity. Of seven other patients with first
or second degree relatives who are like-sex twins,
the zygosity is uncertain.
Table 3 lists some of the clinical features of the 21

previously reported patients and our 18 patients.
Age at examination varied from birth to 34 years.
All 39 patients either had increased inner canthal
measurements for age or were described as being
clinically telecanthic (table 4). Thirty-seven of 39
patients had hypospadias of variable degree (table
5). Approximately one-third of patients showed
postnatal growth deficiency. Of the 18 patients who
had cranial abnormalities, seven were scaphocepha-
lic, two brachycephalic, two oxycephalic, and the
remainder had unspecified asymmetry. In addition,
seven patients had prominent metopic sutures. Of
the 14 patients with cleft lip/palate, 12 had bilateral
cleft lip and palate, and two had unilateral cleft lip
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FIG 1 Mother ofthree affected males. Note
telecanthus.

TABLE 3 Clinical data.

21 published cases 18 Memphis patients Total patients
(10 families) (12 families) reported

Telecanthus 21/21 18/18 39/39
Hypospadias 19/21 18/18 37/39
Weight <5th centile 4/1(0 5/17 9/27
Height <5th centile 4/10 5/17 9/27
Head circumference <5th centile 8/15 2/16 1(/31
Cranial abnormality 6/21 12/18 18/39
Cleft lip/palate 7/21 7/18 14/39
High, broad nasal bridge 15/15 1()/11 25/26
Congenital heart defect 5/21 3/18 8/39
Upper urinary tract anomaly 0/6 4/9 4/15
Cryptorchidism 9/21 2/18 11/39

and palate. Seven additional patients were noted to
have a bifid uvula. Cardiac defects of various types
were present in eight patients (table 6). Intravenous
pyelograms in six previously reported patients were
normal. However, 4/9 patients we examined had
abnormal IVPs. Two patients had bifid, medially
displaced ureters, one patient had duplication of the
calyceal system, and one patient had duplication of
the ureter with reflux.
Other phenotypic characteristics of the 39 patients

not listed in table 3 include epicanthic folds (7),
strabismus (10), posteriorly rotated or anomalous
ears (18), high arched palate (9), micrognathia (7),
diastasis recti (9), inguinal hernias (8), hypoplastic
scrQtum (3), cleft scrotum (4), and imperforate anus

(3).

FACIAL APPEARANCE

Males with the telecanthus-hypospadias syndrome
have an oval face with a narrow forehead and

TABLE 4 Inner canthal distances of patients.

21 published cases:
20 at >97th centile
I described as having telecanthus; no measurements given

18 Memphis patients:
10 at >97th centile

I at 90th centile
2 at 8X(th centile
2 at 75th ccntile
2 at 7()th centile
I with telecanthus by photograph

TABLE 5 Hypospadias.

21 published 18 Memphis Total
cases patients

First degree 7 5 12
Second degree 4 6 1()
Third degree 6 4 10
Degree not specified 2 3 5
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TABLE 6 Cardiac defects.

21 published 18 Memphis Total
cases patients

Coarctation of aorta 1 1 2
Ventricular septal defect 1 1
Atrial septal defect I I
Patent ductus arteriosus 2 2
Pulmonary valvular insufficiency 1 1
Heart murmur, 'aberrant artery 1 1

occasionally a prominent metopic suture. Telecan-
thus with a high, broad nasal bridge is typical, while
epicanthic folds and cleft lip/palate may also be
present. Fig 2 is a photograph of family 1 showing
the mother and her three sons and fig 3 is the family
pedigree. The mother (11. 10) has telecanthus
(ICD=3-5 cm) and normal intelligence. The oldest
son (III.4) has telecanthus (ICD=3-8 cm), bilateral
cleft lip and palate, hypospadias, cranial asymmetry;
and subnormal intellect. The younger boys (111.7
and III.8) are identical twins with felecanthus
(ICD=3-5 cm and 4 0 cm), bilateral cleft lip and
palate, scaphocephaly, hypospadias, and subnormal
intellect. Fig 4 shows the twins at 10 years of age
with their mother.
The pedigree of family 2 is illustrated in fig 5. Fig

6a is a photograph of an eight year old black male
(111.7) with telecanthus (ICD=4.75 cm), hypospa-
dias, and learning disabilities. His mother's (11.5)
inner canthal distance is 4 0 cm and she is of normal
intelligence (fig 6b). The boy's grandmother (1.6)

Ill
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V 5| Telecanthus

Hypospad
Cleft lip with or
without cleft palate

FIG3 Pedigree offamilyl. Notehighincidenceoflike-sex
twinning.

also has telecanthus. An uncle (II.12) has the
telecanthus-hypospadias syndrome, four aunts (II.6,
11.7, 11.8, II.9) have telecanthus, and two of these
aunts have cleft lip and palate. Two of the telecan-
thic aunts each has a son with the telecanthus-
hypospadias syndrome (111.5 and III.10).

Discussion

INHERITANCE
In our series there were three kindreds which
contained multiple affected members. The nine

FIG 2 Mother and her three
affected sons. Note telecanthus,
cleft lip and palate, and similar
facial appearance in each son.
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FIG 4 III. 7and III.8 at years
with their mother.

remaining patients were singleton cases, all of whom
had mothers with some degree of telecanthus. After
analysing the pedigrees of all 39 patients it appears
that the telecanthus-hypospadias syndrome is most
likely to be inherited in an X linked fashion. There
has been no well documented male to male trans-
mission either in patients previously reported or in
our families. This may be because of decreased
reproduction secondary to genital anomalies and the

high incidence of mental retardation. Only one of
our patients has reproduced and he has three normal
sons. A possible incidence of male to male transmis-
sion was, noted by Opitz et al, l but there was
insufficient clinical information since they had not
been examined. Stoll et a19 reported a father and son
who had telecanthus and hypospadias. However,
their facial characteristics were not similar to others
with the BBB syndrome. The five month old son

IlQO

11 I

IIl

F Telecanthus nTr Stillborn at 8 months' gestation,
JHpi cause unknown

Fz Hypospaclias
- Stillborn at 6 months" gestation,

[! Cleft lip with or without ,Z1 cause unknown
cleft palate

FIG 5 Pedigree offamily 2.
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FIG6 (a) Affectedeightyearold (111.7).
Notetelecanthusand high, broad nasal
bridge. (b) Mother (11.5) ofboypictured in
fig6a. Note telecanthus.

(a, /f I

had a flat, broad nasal bridge, anteverted nares, and
a facial appearance which more closely resembles
that of the G syndrome.
Heterozygous females exhibit telecanthus, occas-

ional mild facial dysmorphism, and normal intelli-
gence. One of our families contains two sisters who
have cleft lip and palate in addition to telecanthus
(fig 5). This observation that females are much less
severely affected than males also supports X linked
inheritance. However, autosomal dominant inheri-
tance with male sex limitation is still a possibility.

INCIDENCE AND DIFFERENTIAL DIAGNOSIS
Only 21 cases of the telecanthus-hypospadias syn-
drome have been published. We have personally
evaluated 18 additional patients. This syndrome
seems to be more common than reflected by
published reports.

Differential diagnosis includes the G syndrome,
which is characterised by telecanthus, hypospadias,
cleft lip and palate, mental retardation, flattened
nasal bridge, anteverted nares, laryngo-oesophageal
abnormalities, and respiratory or swallowing diffi-
culties. Inheritance of this disorder is thought to be
autosomal dominant. Male to male transmission has
been documented in the G syndrome.5 1( The
phenotypic similarities and differences of these two
syndromes are discussed in papers by Funderburk
and Stewart5 and Cordero and Holmes.6 The G
syndrome has many characteristics in common with
the BBB syndrome. Distinguishing features include
the laryngo-oesophageal abnormalities and respira-
tory or swallowing difficulties in the G syndrome.
None of our patients had these findings. Addition-
ally, the facial appearance in these two syndromes is

different. Patients with the BBB syndrome have a
high, broad nasal bridge while those with the G
syndrome have a flat nasal bridge and anteverted
nares. An increased incidence of like-sex twinning
seen in our patients has not been noted in the G
syndrome families.

Telecanthus is a prominent feature in several
other conditions including Aarskog, Waardenburg,
Robinow, and Noonan syndromes. These, however,
are readily distinguished clinically from the
telecanthus-hypospadias syndrome.
Reed et allt reported eight patients who were said

to have the hypertelorism-hypospadias syndrome
but were not included in our review. Three of the
patients were brothers who probably had the auto-
somal recessively inherited Elsahy-Waters syn-
drome (branchioskeletogenital syndrome).
Another of the patients (EG, family II) had facial
features more consistent with the G syndrome than
the BBB syndrome. The four remaining cases
lacked sufficient clinical data and photographs to be
certain of the diagnosis.

In a letter to the editor, Miller et all2 reported a
newborn with the hypertelorism-hypospadias syn-
drome who had a laryngotracheo-oesophageal cleft.
Minimal clinical data were given and there was no
photograph. This infant probably had the G syn-
drome although without further information the
diagnosis remains uncertain.

Conclusion

In summary, 21 subjects with the telecanthus-
hypospadias syndrome have been described in seven
publications. We have evaluated 18 patients in 12
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families with this syndrome. The most common
features are telecanthus, hypospadias, cranial
abnormality, cleft lip/palate, congenital heart de-
fect, and mental retardation. The most likely form
of inheritance appears to be X linked; however,
autosomal dominant inheritance with sex limitation
cannot be ruled out. Future studies should include
pyschological testing and careful evaluation for
renal and cardiac anomalies. Evaluation of addi-
tional families and DNA studies will help to establish
the inheritance and clarify the distinction between
the telecanthus-hypospadias and the G syndromes.

The authors gratefully acknowledge the editorial
assistance and support of Dr John C Carey. We
thank Melanie Black for typing the manuscript.

References

Opitz JM, Summitt RL, Smith DW. The BBB syndrome.
Familial telecanthus with associated congenital anomalies. In:
Bergsma D, ed. The clinical delineation of birth defects. 11.
Malformation syndromes. New York: The National Foundation-
March of Dimes. Birth Defects 1969;V(2):86-94.

2 Christian JC, Bixier D, Blythe SC, Merritt AD. Familial
telecanthus with associated congenital anomalies. in: Bergsma
D, ed. The clinical delineation of birth defects. 11. Malformation
syndromes. New York: The National Foundation-March of
Dimes. Birth Defects 1969;V(2):82-5.

3 Michaelis E, Mortier W. Association of hypertelorism and
hypospadias-the BBB syndrome. Helv Paediatr Acta 1972;27:
575-81.

4 Gonzalez CH, Herrmann J, Opitz JM. Studies of malformation
syndromes of man. VB. The hypertelorism-hypospadias (BBB)
syndrome. Eur J Pediatr 1977;125:1-13.
Funderburk SJ, Stewart R. The G and BBB syndromes: case
presentations, genetics, and nosology. Am J Med Genet 1978;2:
131-44.

6 Cordero JF, Holmes LB. Phenotypic overlap of the BBB and G
syndromes. Am J Med Genet 1978;2:145-52.

7 Da Silva EO. The hypertelorism-hypospadias syndrome. Clin
Genet 1983;23:30-4.
Feingold M, Bossert WH. In: Bergsma D, ed. Normal values for
selected physical parameters: an aid to syndrome delineation.
New York: The National Foundation-March of Dimes. Birth
Defects 1974;X(13):8.
Stoll C, Geraudel A, Berland H, Roth MP, Dott B. Male-to-
male transmission of the hypertelorism-hypospadias (BBB)
syndrome. Am J Med Genet 1985;20:221-5.

"' Farndon PA, Donnai D. Male to male transmission of the G
syndrome. Clin Genet 1983;24:446-8.
Reed MH, Shokeir MHK, Macpherson RI. The hypertelorism-
hypospadias syndrome. J Can Assoc Radiol 1975;26:240-8.

12 Miller PR, Bernstein RM, Pathak A, Decancq HG. Hyper-
telorism-hypospadias syndrome with a laryngotracheoesophageal
cleft [letter to editorl. J Pediatr 1977;90:157-8.

Correspondence and requests for reprints to Dr
Cathy A Stevens, 413 Cancer Research Wing,
University of Utah Medical Center, Salt Lake City,
Utah 84132, USA.

542


