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Chromosome anomalies in cases of ectrodactyly, ectodermal dysplasia and cleft of the lip
and palate (EEC syndrome) have not been reported. We now report a child with the above
syndrome and mosaic monosomy of chromosome 21.

Introduction

The syndrome of ectrodactyly, ectodermal

dysplasia, and cleft of the lip and palate (EEC

syndrome) is a rare developmental abnormal-

ity. Patients showing two of the three defects

have been reported as specific syndromes or

as examples of partial EEC syndrome (Mar-

tens, 1804). Both complete and incomplete

forms of the syndrome have been reported in

pedigrees suggestive of autosomal dominant

and recessive modes of inheritance (Freire-

Maia, 1970; Cockayne, 1936; Rosselli and

Gulienetti, 1961; Walker and Clodius, 1963;

Ahrens, 1967; Rapp and Hodgkin, 1968; Ja-

worska and Popiolek, 1968; Temtamy and

McKusick, 1969; Brill et al., 1972; Kaiser-

Kupfer, 1973; Penchaszadeh and DeNegrotti,

1976). In other families, the defect appears to

occur sporadically. It is unclear if the syn-

drome is indeed one entity reflecting variable

expression of a single mutant gene or if it is

an example of multiple etiologic mechanisms

resulting in the production of one apparent
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clinical entity. We have had the opportunity

to study a child affected with the incomplete

form of the EEC syndrome. A chromosomal

abnormality was detected, suggesting that at

least the incomplete form of the EEC syn-

drome may result from a structural chromo-

somal anomaly rather than from a single gene

mutation.

Case Report (4276)

A 1910-gram white male infant was born

to a 26-year-old father and a 24-year-old grav-

ida 3 para 0 abortus 2 mother after eight

months gestation. There was no family history

of congenital malformations or parental con-

sanguinity. The mother had experienced ir-

regular menses since the age of 13 years; oral

contraceptives were prescribed at the age of

17 for regulation of the menstrual cycles. Two

previous pregnancies terminated sponta-

neously at 5 and 4-1/4 months, presumably

because of cervical incompetence. The mother

had used oral contraceptive medication for

two to three years prior to conception of the

proband. During the first trimester, the

mother received antibiotics for an upper res-

piratory tract infection and a vaginal dis-

charge. Cervical suturing was performed dur-

ing the second trimester for treatment of an

incompetent cervix, and the mother was con-

fined to bed for the third trimester.

The infant was delivered by spontaneous

vaginal delivery without complications. The
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placenta, cord, and fetal membranes were

normal. Multiple congenital anomalies were

immediately noted. Initial measurements

demonstrated the length to be below the third

percentile and the head circumference at the

third percentile for gestational age. The infant

did well initially, but developed fever at the

age of 10 days, for which antibiotics were

given. The child was discharged at the age of

10 days. At the age of one month his weight

was 2170 grams.

The child was first admitted to the Univer-

sity of Illinois Hospital at the age of 26 months

for evaluation of poor growth. Physical ex-

amination at that time revealed an alert,

tremulous infant with a head circumference

of 45 cm (less than third percentile), length

86 cm (tenth percentile) and weight 10.4 kil-

ograms (less than third percentile). The neu-

rocranium was normal in shape but microce-

phalic. The cranial sutures were closed. The

eyes were normally set, with very long lashes.

Lateral nystagmus was present bilaterally. No

abnormality of the nasal puncta or blepharitis

was noted. The ears were normally set, with

a preauricular tag on the right. There was

bilateral serous otitis media requiring myrin-

gotomy and insertion of polyethylene tubes.

The alae nasi were flat with a deviated nasal

septum. Bilateral cleft lip and cleft palate

were noted. A Simonart's band was present

on the left side. Constant drooling of saliva

was noted on several occasions. The premax-

illa protruded markedly and was shifted to

the left. The scalp hair was sparse and blond.

Examination of the chest, cardiovascular sys-

tem and abdomen revealed no abnormalities.

Undescended testes and a small penis were

noted. Examination of the right hand re-

vealed syndactyly of the first and second dig-

its; a rudimentary third digit was present.

The left hand demonstrated absence of the

third digit. Examination of the feet revealed

two digits on each foot, with a typical lobster

claw configuration. The skin was dry and

eczematous. Normal sweating was confirmed

by dermatologic consultation. On neurologi-

cal examination, the patient had increased

muscle tone and brisk deep tendon reflexes.

There was truncal ataxia. Figures 1, 2 and 3

show the findings discussed above.

A history of seizure-like activity at the age

of five months was obtained for which the

391Jamehdor et al., mosaic monosomy 21 anp Eec

patient had been treated with Phenobarbital

and Dilantin. Developmental assessment at

40 weeks, using the Gessel Development

Score, indicated that the patient was func-

tioning at a 16-24 week level in motor, lan-

guage, personal, social and adaptive behavior.

At 26 months the patient was able to pull

himself up but could not stand without sup-

port. He was able to say a few simple words.

Investigations

Hemoglobin, white blood cell count, eryth-

rocyte sedimentation rate, prothrombin time

and platelet count were within normal limits.

Urinalysis revealed a specific gravity of 1.014

and a pH of 5.5. A urine culture grew E. coli

for which the child was treated with antibiot-

ics. The serum sodium ranged from 150-180

mEq/L, while the chloride, potassium and

CO; were within the normal range. Further

 

FIGURE 1. Seven month old male with unoperated
bilateral cleft lip and palate.

CCFA 42768
AGE 2-9

 

FIGURE 2. At age 2 years and 9 months, the right
hand shows syndactyly of thumb and forefinger and
missing middle and distal phalanges of the third finger.
The third finger is absent on the left hand.
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FIGURE 3. The feet show typical ectrodactyly configuration with only two toes on each foot.

investigations of renal function will be re-

ported separately.

Radiographs of the skull and chest revealed

no abnormalities. Computerized tomography

of the skull demonstrated atrophy of the lower

brain stem. Symmetrical areas of density were

present periventricularly and were thought to

represent small arteriovenous malformations

or ectopic gray matter.

An electroencephalogram obtained during

spontaneous sleep showed low voltage

20-25/sec. activity and normal spindle activ-

ity, maximal in the frontal area. Brain scan

with technetium 99 perfusion revealed an ab-

normal concentration of medium in the pos-

terior temporal area close to the midline.

An intravenous pyelogram demonstrated

hydronephrosis of the left kidney with a mod-

erate degree of pelvic caliectasis. There was

normal filling of ureters and bladder, and the

right kidney appeared to be normal. Renal

perfusion scanning with "'I Hippuran re-

vealed slow perfusion bilaterally. Both kid-

neys were irregular in outline. Hippuran was

taken up promptly by the left kidney, but

urinary drainage was slow. The right kidney

was small but cleared the medium more rap-

idly. No reflux was noted.

Cytogenetic Analysis

Chromosome analysis of cultured periph-

eral lymphocytes with Giesma banding re-

vealed a 46XY/45,XY - 21 mosaicism (Figure

4). Of sixty cells analyzed, six (10%) were

missing a G group chromosome. Further anal-

ysis with Q-banding confirmed that the miss-

ing G-group chromosome was indeed a chro-

mosome 21. Analysis of chromosomes ob-

tained from cultivated skin fibroblasts re-

vealed a 46,XY normal pattern in all cells

examined.

Discussion

The association of the EEC syndrome with

mosaic monosomy of chromosome 21 is

unique and provocative. Interpretation of

such a finding is complicated, however, by

the confusion in the medical literature regard-

ing definition of the EEC syndrome. The

interesting anomaly of "lobster claw" or ec-
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FIGURE 4. Karyotype 46XY/45XY-21 mosaicism.

trodactyly has been known since at least 15735;

its relatively rare association with cleft lip and

palate was documented in 1804 by Martens.

The addition of ectodermal dysplasia of an

atypical form to the constellation of anomalies

occurred in 1970 (Freire-Maia, 1970). At the

outset, it was clear that pedigrees existed in

which some family members exhibited all

components of the syndrome, and other fam-

ily members exhibited only two components

(Freire-Maia, 1970). In some families, two

siblings were affected with both parents being

phenotypically normal. For other pedigrees,

direct parent to child transmission could be

documented (Cockayne, 1936; Rapp and

Hodgkin, 1968; Temtamy and McKusick,

1969; Robinson, 1973; Penchaszadeh and

DeNegrotti, 1976).

 

Attempts at a complete literature review on

the subject of EEC syndrome were frustrated

by the many incompletely reported cases. It

appeared, however, that at least 37 families

have been described with the EEC syndrome

(Table 1). In this context, the EEC syndrome

was assumed to be present in any patient

exhibiting two or more of the three compo-

nents of ectrodactyly, ectodermal dysplasia

and cleft lip and palate. Of these 37 families,

22 had a single affected member. Fifteen fam-

ilies demonstrated two or more affected indi-

viduals, with parent to child transmission ev-

ident in at least six such families. In six fam-

ilies, affected individuals within a single ped-

igree demonstrated different components of

the syndrome. While chromosomal abnor-

malities have not been reported in association
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TABLE 1. Review of reported cases of EEC syndrome
 

 author andyear family # syndrome components chromosome findings mode of inheritance

Kompe (1903) 1 E, C* Not reported Positive family history
Kellner (1934) 2 E, C Not reported Sporadic
Fuss (1935) 3 - E, C Not reported Sporadic
Cockayne (1936) 4 E, ED, C Not reported **AD
Birch-Jensen (1949) 5 E, C Not reported Sporadic

Schonenberg (1955) 6 E, C Not reported Sporadic
~ 7 E, C Not reported Sporadic

Roselli (1961) 8 E, ED, C Not reported Sporadic

Walker and Clodeius (1963) 9 E, C Not reported Possible AD
10 E, C Not reported Possible AR
11 E, C Normal Possible AD

Ahrens (1967) 12 E, ED,C Normal ***AR

Rapp (1968) 13 E, C Not reported AD
Jaworska and Popiolek 14 E, C Not reported Possible AD

(1968)
Temtamy and McKusick 15 E, ED Not reported AD

(1969)
Hillman and Fraser (1969) 16 E, C Not reported Sporadic

' 17 E, C Not reported Sporadic

Freire-Maia (1970) 18 E, ED,C Normal AR

Berndorfer (1970) 19 E, C Not reported Sporadic

20 E, C Not reported Sporadic

Berndorfer (1970) 21 E, C Not reported Sporadic

Berndorfer (1970) 22 E, C Not reported Sporadic

Rudiger (1970) 23 E, ED, C Normal Sporadic

Bixler (1971) 24 E, ED, C Normal Sporadic

25 E, ED, C Normal Sporadic

Fried (1972) 26 E, ED, C Normal Sporadic

Brill (1972) 27 E, ED, C (variable in family) Normal AD

Kaiser Keipfer (1973 28 E, ED, C Not reported Sporadic

29 E, ED, C Not reported Sporadic

Robinson (1973) 30 E, ED, C Normal Sporadic

31 E, ED,C (variable in family) Not reported AD

Pries (1974) 32 ED, C Not reported Sporadic

33 E, ED,C (variable in family) Not reported Possible AR

34 E, ED, C Not reported Sporadic

35 E, ED, C Not reported Sporadic

36 E, ED, C Not reported Sporadic

Penchaszedek (1976) 37 E, ED,C (variable in family) Not reported AD
 

* E-ectrodactyly.

ED-ectodermal dysplasia.

C-cleft.

** AD-autosomal dominant.

*** AR-autosomal recessive.

with the EECsyndrome, such studies were

not performed (or at least not described) in

14 patients reported since 1972.

The syndrome of monosomy 21 has been

described in 31 living patients. Of these, 23

individuals exhibited chromosomal mosai-

cism, and six individuals demonstrated the

chromosomal abnormality in all cells studied.

Ten patients had unusual physical findings of

the extremities, palate, or ectodermal struc-

tures (Table 2). While musculoskeletal abnor-

malities are not uncommon in the chromo-

some 21 deletion syndrome, ectrodactyly has

not been previously described in patients with

this chromosomal abnormality. Cleft palate

has rarely occurred in infants with the chro-
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mosome 21 deletion syndrome (Challacombe

-and Taylor, 1969; Dziuba et al., 1976).

The finding of a chromosomal abnormality

in a patient with a "known syndrome" which

has been presumed to occur as the result of a

single gene mutation raises several questions:

(1) What is the relation of the chromosomal

abnormality to the clinical findings? Cer-

tainly it is well-known that structural re-ar-

rangements and duplications of chromosomal

material may be present in phenotypically

normal individuals. The finding of a chro-

mosomal abnormality in a patient with phys-

ical anomalies does not prove an etiologic

relationship. Monosomy of chromosome 21,

however, has not been reported in normal

subjects. It seems likely, therefore, that the

chromosomal abnormality is etiologically re-

lated to the clinicalsyndrome in this patient.

(2) What diagnostic studies should be per-

formed in the evaluation of a patient who

appears to represent a well defined clinical

entity? Clearly, the clinician must maintain a

high index of suspicion in the evaluation of

patients who appear to represent "known"

syndromes. In the case of the EEC syndrome,

it appears that chromosome evaluation should

be part of the initial diagnostic work-up, at

least in incomplete and sporadic cases. (3)

What is the impact of a chromosomal abnor-

mality on genetic counseling? In cases of the

EEC syndrome with normal karyotypes, ge-

netic counseling has been complicated by the

apparent heterogeneity of the disorder. In the

absence of an affected parent or sibling, it has

been impossible to distinguish the sporadic

from the autosomal recessive case. Where a

chromosomal abnormality has been identi-

fied, autosomal recessive inheritance becomes

highly unlikely, and the risk of recurrence in

a given family, where the parents have normal

chromosome complements, becomes remote.
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