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Surnrnary. A 15 day mouse fetus having spontaneous 
complete clefting of the primary and secondary palates was 
studied in comparison with its normal litter mates and with 
normal 14 day fetuses. 

Specimens were studied by scanning electron 
microscopy at various stages of microdissection, by light 
microscopy of thin serial sections and by serial section 
reconstruction of the anterior chondrocranium of the 
clefted specimen and one of its normal litter mates. 

Differentiation of tooth and bone tissue was slightly 
retarded in the clefted fetus but paranasal and oral 
landmarks, though distorted, were present. The clefted 
fetus had a smaller angle between cranial base and nasal 
capsule and a marked discontinuity between the primary 
and secondary palates. Cell surfaces on  the media1 edge of  
the secondary palate in the clefted fetus resembled cell 
surfaces of oral areas that d o  not normally fuse, ¡.e. they 
are polygonial, flat and bear few surface projections in 
constrast to the normal 14 day condition where these cells 
are spindle shaped, convex and have many microvilli. 

The observations support the concepts that clefting of 
the secondary palate is consequential to clefting of the 
primary palate, that maldevelopment of neural crest 
mesenchyme is not necessarily a contributing factor, that 
clefting of the primary and secondary palates is associated 
with a shorter anterior-posterior dimension of the head and 
that when fusion of palatal shelves fails t o  occur the cells 
of the media1 edges modulate in the direction of a 
generalized type of surface epithelium. 
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lntroduction 

The occurrence of a single fetus with cleft palate and 
double cleft lip in an  otherwise normal litter of eight 15-day 
post-coitum mice has provided a n  opportunity of 
comparing the anatomy of  a spontaneously clefted 
individual with its unaffected littermates. Other normal 
fetuses at  relevant stages of development were also 
examined. 

Materials and rnethods 

The specimens were obtained from random-bred Swiss- 
Webster mice. Fertilization time was detailed according to 
the protocol of Long et al. (1974). The dams were killed 
by cervical dislocation on the 14th or 15th day of gestation 
and the gravid uteri were placed in isothermal Ringer's 
solution. Besides the one 15-day clefted specimen, four 
unaffected fetuses from the same litter and two from 
another 15-day litter were taken, as well as four normals 
from two 14-day litters. The fetal heads were fixed in 
glutaraldehyde, following with osmium tetroxide by 
standard procedures (Tamarin and Boyde, 1977). Some 
heads (including the clefted specimen) were prepared for 
scanning electron microscopy (SEM) by critical-point drying 
with Freon. Others were embedded in araldite for serial 
sectioning at 2 pm and staining with azure 11 and methylene 
blue (Richardson et al., 1960). For SEM, heads were 
mounted on  aluminum stubs and sputter-coated with gold- 
pladium in an Argon atmosphere. Micrographs were taken 
with an ETEC at 20 k v  using apertures of 100 or  200 pm. 

The clefted fetus was dissected, recoated and 
sequentially examined by SEM a number of times. 
Subsequently the remaining part of this specimen was 
immersed in fluid araldite for 48 hours then polymerized 
at  60" for 24 hours. It was serially sectioned at  2 pm for 
light microscopy. The chondrocranium of the clefted 












