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1NTIIOI)IJCTION 

Fusion of the incisor germs in the upper jaw is the iiiost coin- 
mon tooth iii:ilforiiiation in  exencephalic iiiouse embryos, whose 
brain deforiiiity is induced by vit:rinin A overdosage. Division 
into three iii:iin types: fusio partialis, subtotalis and totalis, :IC- 

cording to the degree of fusion, can be iiiade without difficulty, 
:is described in Par t  I of this work (Knz~dsen ,  1965). It is more 
difficult to give a complete description of the iiiorphology of the 
fused germs, because of the miny variations encountered. This 
difficulty is greatest with fusio totalis, which is the coiiiiiionest 
and most variable foriii. The purpose of this article is to  sunl- 
iiiai-ize the most iiiiport:int iiiorpho1ogic:il vnriwtions in fusio 
dentiuiii and further, on the basis of models, to descrihe one 
representative of each of the three iiiain types. 

This in\estigation was supported t ~ y  a grant  from The I)ani\h State  
Revxi ch Foundation. 
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O n  thc hasis o f  1iistologic:il scctioiis, the outline ~ c o ~ i t o u r ) ,  
4ytiiitietry :inti greatest di:iineter are described. As ,  for instance, 
the outline can differ in the w i n e  germ, depending on the lo- 
c.:ility ot the swtion,  thi4 ~ L I I I I I I ~ : I I ' ~  is h s e d  on fronlal wction4 
xvhich c'rig:ige the germ iititiiedi:ttely in front of t he  root optbning. 
The re1i:ihiIity of' the i i i e t h o t l  u i l l  be considered later ( s e e  I h -  
cus4ion i .  

0 I I  t lin (1. 'I'h c' o i i  t I in e ( ) 1 the  incisor ge r 111 s v;i r ie s con si d e r:i Id y . 
'I'hc inoc t  niiiiieroiis and t he  greatest variations :ire found i n  fusio 
totalis. There are fewer- with fusio sul)tot:ilis, and fiisio p:irti:ilis 
5hows l e a s t  v:iri:ition. Four types of outline :Ire distinguished. 
They C : I I ~  be described :I\ :ippr.oxiin:itely ( 1  j rectangular (F ig .  1 f ,  
( 2 )  trnprzi:rl ( Figs. 2 7 ) ,  ( 3  ) tr iungular or drop-sh:iped ( Fig. X ) ,  

or (41  H-sh:iped (F igs .  9, 1 0 ,  and 1 1  i .  
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The frequency of the various forms is shown in Table I. The 
trapezium dominates in fusio totalis, where the H-shape is rarest. 
The H-shape is, however, the coiiiiiioner of the two types oc- 
curring in fusio subtotalis and the only one in fusio partialis. 
In the total material, without reference to the degree of fusio 
dentiuni, the trapezia1 and H-shaped foriiis are the coininonest. 

Symmetry. Tooth germs, the right and left sides of which are 
roughly equal in frontal sections, are  termed ”symmetrical” 
(Figs. 1, 2, 3, and 6 ) .  When there is a clear difference between 
the two sides, ”light asymmetry” (Figs. 4, 5, 9, and 10)  or ”mean 
to heavy asymmetry” (Figs. 7, 8, and 11) are distinguished. 

The relative frequency of syniiiietrical and asyinnietrical geriiis 
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Rectangulai 

Trapezia1 

Table I 

Outlines of 130 incisor germs, frontally sectioned, in the case of fusio 
dentiurn. 

___ _. - I Fusio partialis  I Fusio subtotalis  I Fusio totalis  Total  

1 Number Per  cent 1 Number P e r  cent I Numhcr Per  cent Number Per cent 

-_ 11 8.5 

11.8 81 63.8 

- _  6 5.8 6 4.6 

_. 

-~ 

‘Symmetry” 
(right and left)  

Light asymmetry 

Mean t o  heavy 
asymmetry 

Table I1 

”Symmetry” of 130 incisor germs, frontally sectioned, in the case of fusio 
dentium. 

~ ~ _ _ _ - ~ ~  

5 50.0 

3 30.0 

2 20.0 

1 Fusio partiali5 1 Fuqio subtotalis  1 Fusio totalis  Total I 

63 61.2 

19 18.4 

21 20.4 

81 62.3 

23 19.2 

21 18.5 j 

Vumber Per  cent ’ Yumhcr Per  cent 1 Number Per cent 
I 

13 76.5 

3 17.6 

1 5.9 

a8 - dctu  odont. scund. V o l .  23. 
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27 32.5 
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od employed is rather crude, :in excellent inipre’ision of the  iiior- 
phological variations can be gained, a s  shown in Table IV. 

H-shaped geriiis ail  h:ive their greatest tliaiiieters transversally 
(Figs. 9, 10, and 11). The greatest nuniber of variations occur 
aniong the trapezia1 geriiis. Almost half of these have their 
greatest tli:meters vertically (Figs. 2 arid 4 ) ,  whilst the trans- 
versal a n d  vertical diameters are nearly equal for about a third 
(Fig. 3 ) .  I n  gerins with heavy asyiiimetry, :is for exaiiiple in  the 
triangular germs, the xerticul diameter is disregarded, :is the  
longest diameter is distinctly oblique (Fig. 8) .  

It w a s  first in  studying the inodels that  the considerable 
changes in  the relief of the oral epitheliuiu becaiiie a p p r e n t .  
This applies to lwth the free surface and that covered by con- 
nective tissue. The account is therefore opened with n descrip- 
tion of that  part of the epithelium in the roof of the oral cavity, 
which lies opposite the incisor geriiis. 

Normal mouse embryo (Figs. 12-lti and  41). 

The o r d  epitheliuni f o r m s  :I tr:ipeziai plate, which is widest 
posteriorly (Figs. 12  (E) ,  15, and 16). The epithelial plate has  
two surfaces, an inferior oral siirfiico which is free and C O ~ I T -  
sponds to  the roof of the or:il c:ivity, and :I superior hmrrl szir- 
face  corresponding to  the junction between epithelium and con- 
nective tissue in the cavity roof, hut  which is free on the model. 
The back :ind front niargins of the iiiodel :ire artificial. The same 
is t rue of the two n:irrovc- borders on the oral surface near the 
lateral edges of the plate. 

The anterior par t  of the orul srirfucc is  :iliiiost flat (Fig. 1 5 ) .  
Behind this region are three loiigitudinul rounded elevations ( C  ) .  

The middle one i u  the  widest and iiiost proniineiit, b u t  i t  does 
not reach the posterior edge of the epithelial plate, :is i t  is  re- 
placed by :I flat depression in the  filial portion. The lateral ele- 
r:itions, which reach the posterior edge of the plate, are  sepa- 
rated from the iiiiddlc one by two n a r r o w  grooyes (S) .  
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‘I’hc% h r r s t i l  surfrice ha9 three longitudiiial grooves, lying o p p -  
\ile the e1ev:itions o f  the oral surface, without there heing an? 

correspondence either in  shape or size (Fig.  16 ) . The groo\e\ 
are  1)ortlered by four longitudinal crests. 

ri’lie iiiiddle groove, which :irises :it the  anterior end of thc epi- 
1 h e I i ti 1 1) I a t e :IS :I broad r ou nded indent a t ion, hec ( ) 111 e s n :I r r o\\ c I’ 

and deeper t o  the centre o f  the basal surface. Further  hack,  t he  
depth is again less, and near the posterior border of the el)itheli 
a1 p1:ite t he  groove disappears entirely. Koth lateral groote\   it^ 

”bo~it-sli~ipetl” being narrow :md flat anteriorly :ind posteriorly, 
whilst  t h e  central p r t  is bro:itl and deep. 

‘I’hc grooves are sep;ir:ited 1)y two crests, which converge po\- 
teriorly to hecollie part  of the two epithelial laiiiin:ie, here c n l l t d  
”dent:tl 1aliiin:ie”. connecting the incisor germs with thr or:iI 

t~pithelial plate. The two crest\, which are  now hroud and l o \ \ .  
continue behind the dental laiiiinae and dis:ippe:ir entirely near 
tlic posterior edge of the epithelial plate. 

The 1)o:it-sh:iped lateral grooves :ire each limited 1uter:illy by 
: I  rounded crest hn\ing :in obliquely 1ater:rl direction i n  front 
: i n d  fortiiing quite ;I high side wall o f  the g r o o \ ~ .  Posteriorly, 
the crest changes tlireclion :inti t he  later:tl w i l l  of the g t ~ ) o v e  
t l  i sal )l)e:i rs. 

A noriii(iZ inrisor germ is elongated, with its long :ixis directed 
:i])ic:illy :ind dist:rlly (Figs. 12, 13, 14, and 41) .  Four  oval \ur-  
face\ :ire found, viz., labial (IJ), lingual ( L I ) ,  inesi;il ( M  ) ,  :ind 
distal (1) ) ,  sep:ir:ited by rounded edges. In :iddition, there i \  : i n  

apical ( A  ) (has;il or posterior) end characterized by the ;ij)ic:iI 

root opening ( A o ) ,  and : in incisal ( I ) ( anterior) end, which con- 
tinue\ :is the dental Iatnina I I ) ] , ) .  

The lrrhirrl s u r f w ( >  is e \e iyvhere  convex (Figs. 12 and 1 3  1 .  

Mo\t o f  t h e  surface is broad, but it includes :I narrow ;il)ic;il por- 
t ion near the root opening. I1 continues incisally in the lu1)i: i l  
c t i  ge of t lie dent a1 la iiii n :I . 

The Zingrirrl s i ~ r f r i c ~  is short and iiarrow, having grwtest  IT- 

seiiil)lmce to a rounded edge (Fig.  14) .  I t  extends apically ; I \  

r:ir : I \  the root opening and continues incisally in the 1ingu;il 
edge o f  the denttil 1:iininu. 

‘I‘he rnrs id  s i i r f i i w  is slightly convex and apically bears ;I 

notch corresponding to the  root opening (Figs.  12 and 1 3  1. 
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The distal surfacp is concave centrally and convex apically and 
incisally (Figs. 12  and 13) .  

The apical end bears the root opening, which is oval, with its 
longest axis vertically. It is everywhere bordered by a distinct 
rim, which forms a bud-like prominence against the lingual and 
labial surfaces (Figs. 1 3  and 14).  

The incisal end is laterally conipressed and, apart from a very 
small free portion labially, passes over its entire length into the 
dental lamina (Figs. 12 and 1 3 ) .  

The dental lamina is plate-like with a convex mesial surface 
and ;I concave distal surface (Figs. 12, 13, 14, and 16). The labial 
edge is free, whilst the broader lingual edge passes gradually into 
the crest which continues posteriorly, a s  described under the oral 
epithelium. The attachiiient of the two 1:iininae follows a mesi:il- 
ly convex arc. 

Fusio dentiuin 

Ortrl ep i fhe l i r im ( c o l l d i u e  drscr ip t ion)  

In  the three types of fusio dentiuni the epithelial plate is in 
the forin of a trapeziuiii with its base posteriorly (Figs. 20, 24, 
and 28).  In fusio totalis the anterior edge is considerably shorter 
than the posterior edge, whilst there is only a sinall difference 
in length in fusio partialis. The epithelial plate is locally very 
thin in  all types of fusio dentium. 

The oral surface is slightly concave, but differs from the oral 
surface of nornial eiiibryos in alinost entirely lacking relief. Only 
in fusio partialis is there a weak median groove, while in normal 
eiiibryos a strong crest is present. 

The basal surface is slightly convex, with a relief which is 
entirely different along the mid-line from that of a nornial em- 
bryo (Figs. 20, 24, and 28).  This is a consequence of the pres- 
ence in fusio dentiuiu of only one dental lamina. In fusio den- 
tiuni the deep median groove of the normal embryo is divided 
into two grooves by the dental lamina, and anteriorly, where the 
latter is absent, by a rounded crest, which extends from the laini- 
na to the anterior edge of the epithelial plate. The grooves are 
deepest in fusio totalis and shallowest in  fusio partialis. They 
end slightly behind the centre of the plate, where the dental 
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The incisnl end is only free nearest the labial surface (Fig. 18). 
It hears :I V-shaped groove in the middle. This groove is :I con- 
tinuation of the narrow vertical groove on the labial surface of 
the germ. Most of the incisnl end is hidden by the dental laininn. 

h a i o  si ihtof tc / is  (Fig\. 21-24 and 4s). 

The vertical groove in the incisal portion of the germ is iniss- 
ing, and the apical notch is shallower t h m  in fusio partialis, a s  
the fusion is inore complete. 

The labial stirface is in the shape o f  a trapezium with its base 
apically (Fig. 2 1 ) . The surface is conc;~ve about the inid-line 
near the apical notch, but otherwise convex. 

The outline of the t l is trr l  srirfmes is triangular with its base 
placed lingually (Fig. 221. The distal surfaces are flat in their 
labial, and slightly convex in their 1ingu:iI portions. The root 
opening forms R U-shaped notch on their :ipic:il pnrts. The char- 
acteristic curvatures of the distal surfaces of noriiial gerins are 
lacking. 

The ZingucxZ surface is in the form of a trapezium with its base 
located :rpically along the root opening (Fig. 23) .  The surface is 
concave and passes into the dental lwinina. 

The apiccrl end is the root opening, which is ov:il with a trans- 
verse long axis and :I slightly constricted portion in the middle 
of the germ (Fig. 23).  

The incisal end is broad, and the free portion in front of the 
tlent:rl lainina is slightly proininent (Figs. 21  and 2 2 ) .  

Pusio  toittlis (Figs. 23--28 and 47)  

In this type of  fusio dentiuin, there are no outwardly visible 
signs of cleavage. The outline of  the geriii is triangular seen from 
the labinl side and has  little reseiiihlance to a normal incisor 
ge rm 

The labial surface is triangular with an  apical base (Fig. 2 5 ) .  
It is convex except npicnlly, where there is :I slight concavity. 

The disfal  szirfnces are tri:ingular with lingual bases (Fig. 26) .  
They are  slightly convex and the apical thirds bear notches lin- 
gually, as  parts of the root openings. 
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The linyrrcrI s i i r f ~ p  i s  in the shape of :I trapeziuni with the 
hwsr :ipicnlly :dong the  root opening. The  surface is slightly coii- 
cave (Fig. 27).  

'I'he irpicwl cnd is  the root opening, which is oval with :I trans- 
w r s c  long axis (Fig.  27 ) .  

Tlie inc-isrrl ~ n d  is  only free in the labial portion, the  rest pass- 
ing into the dental laminu (Figs. 25 and 2 6 ) .  

The denti l l  l i r r r i r n i r  I rollectrrw d e s c r i p t i o n )  

I n  frrsio pzrtitrlis the dental Iaiiiina expands lingually and ends 
i n  the centre o f  the basal surface of the epithelial plate (Fig.  2 0 ) .  
On the Inbiul edge of the tleiitnl laiiiinii, :it a short distance f ro in  
the basal surface of the epithelial plate, a siiinll recess or niclic 
with :I triaIigti1:rr outline is  found (Figs. 17 and 20) .  The l ingu;~l 
cdge or end of  the dental laininn bears a large ov:rI niche, ex- 
ieiiding tip on to the incisor geriii. Its lower end is liiiiiled by 
the h:is:tl surface of  the epithelial p l a t e  (Figs. 19 snd 20 ) .  

111 / r r s i o  sirhtotrr1i.s the  dental 1:iiiiin:i has, :is i n  fusio partialis, 
:I wi:111er I:ibial and ;I larger lingual niche (Figs. 23 and 2 4 ) .  

I n  f i i s i o  foinlis the 1:tiiiin:i has  the  foriii of ;I plate, which i \  
n a r r o w  l:il)ially, hut liiigunlly is  a s  broad ;is the tooth germ. There 
a re  no niche.; (Figs.  25, 27, :ind 2 8 ) .  

i i i w  I O ~  o~ T H E  P U I , P  I N  O N E  N ~ I W A X ,  BNr) 'miim FUSEI)  INCISOR ( , E I ~ > \ I S  

The shape of the pulp corres1)onds closely to the exterior sh:ipe 
of the incisor gerni both in the nornial embryo and in eiiihryos 
with fusio dentiuni. A systematic description of the pulp SLIT- 

faces is therefore omitted. Only iiiarked differences in relief will 
he described. The root opening is niarlted on the pulp inodrls, 
hut will no t  be discussed. 

T h e  piill) of  a norinnl incisor germ in :I 19-day old mouse eiii- 

hryo is first described. There follows a description of the pull) 
in geriiis with fusio partialis and fusio subtotalis, the pulp.; o f  
these tww germs being so similar that  a single description will 
.;tiffice. Finally, :t short description is given of  the pulp in :I germ 
with f usio totalis. 

O N  TIIE KASlS OF \\'AX PLATE IIECONSI t{l'(.TIONS 



Normal mouse embryo (Fig% 29, 30, 37 ant i  42’. 

The incisal third of the lingirnl .szirf(lce bears :I longitudinal 
broad groove, separated froin the distal surface hy :I crest (Fig. 
30). 

The incisril end of the pulp differs innrkedly froin the external 
surface of the germ, an oval depression surrounded by u sharp 
edge on all sides being present in the pulp (Fig. 3 7 ,  F and C ) .  
The two ”pulp horns” seen in histological frontal sections are  
formed by the iiiesial and distal portions of this edge. Lingually 
there is a notch (IN) formed by the incisal end of the groove on 
the lingual surface. 

Fusio dentium 

Fus io  p w t i t r l i s  (Figs. 31, 82, 38 a n d  44) and  fusro sr lhfo t t r l l s  (Fig\.  33, 31, 39, 
and I.: 46) .  

The incisal portion of the lab id  szzrfrice consists of two parts 
separated by a central notch, which is deepest in fzisio p(irfitr1i.s 
(Figs. 31 and 3 3 ) .  Each part bears a longitudinal flat groove, 
bordered in the mesial, distal and incisal directions by a U-shaped 
crest. Apically the groove passes evenly into the rest of the sur- 
face and soon vanishes. 

The Iingunl szirface has two incisal portions its has the labial 
surface, but the notch separating thein is wider (Figs. 32 and 
34) .  Each portion bears a deep vertical groove, which, unlike the 
labial grooves, is open inciselly and passes into the apical part 
of the surface to end near the root opening. 

The incisal end is divided by a central notch into two parts, 
which are oval with a labio-lingual largest diameter (Figs. 38 
and 39) .  Each carries an  approximately circular depression sur- 
rounded by a sharp edge, which is lowest and narrowest niesially 
and distally. Lingually to each depression is :I notch foriiied by 
the open incisal end of the groove on the lingual surface. 

F u s i o  foftrl is  (Figs. 35 ,  36, 40 and 48) 

The pulp, in contrast to the external surface of the incisor 
germ, shoziis clear indications of a division into right and left 
halves. 



I)IS(:l~SSIOS 

’I’l i t~ iiioi.l~hological ou t l ine  given in this :irlicle on Ihe I):IsI\ o f  
hi\tologic:il sections, is o f  neees\ity broad. In sever:il in\t:iiiccs i t  
\ \ : I \  difficult to  decide which type :I germ should be r e f e r r ~ l  l o  
o i l  tl ic h i s i s  of its outline. I t  w:is  likewise difficult to cI;i\sify Ihc 
grrrns :iceording to syiiimetry, a s  :I strictly geoiiietrical :ippro:icli 
is ii:iturally precluded. l~eterinii i~tt ioii  o f  the greatest tli:iitieter in 
:I cros\ section WIS haseti on estiiii:ite or, in c:rse of c louht ,  rough 
ttie:istireitieiit, ;IS i t  W:IS not the intention t o  coiicliict :I qwii t i ta-  
t i  y e  iii\wtig:ition, only to suppleiiient the tlescril)tion. In sl’itc ot 
Ihcse shorlcoinings, the inethod eiiiployed does give an i tiipres- 
\ion of the tiiost iiiiportant ~ ~ i o ~ ~ ~ l ~ o l o g i c : ~ l  v:tri:iiioiis. 

Study of the Inodels inatle a s p t i a l  :rppreci;ition of 1ior111a1 
:ind tleforirred g r i n s  possible. Such : i n  :rppreci:itioii c:innot h e  
:icquiretl f i w i u  1iistologic:tl hections alone. The i~econstrt~ction 
iiiethod being w r y  dein:imling :IS to time n n t l  w o r k ,  i t  i \  only 
f’easible to iisc :I liinited nutiiber of recoiistructions. Although the 
iiietliotl is therefore unsuitable fo r  :I iiiore comprehensive study 
o f  iiiorl)liologicaI variations, even :I liiiiited nuil lher of iuodels 
pcrtiiits :I better and inore correct interpret:ttion o f  histo1ogic:rl 
4e c 1 i ( ni s . 1 it t 11 e 1) re se nt study t 11 e r ec on s t r uct ion s were 1) :i r I ic 11 - 
l:trly useful in : in apl)reci:ition of the contours o f  the indi\itluiil 
surfaces. 

hlodels have thus been of yre:rt iinport:ince in pulp studie\, 
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where :I good insight into the inorl)hologic:il conditions W:IS ac- 
quired. Of speci:il interest is the forin of the incisal end, where 
the iiorinnl p u l p  bears :I single rounded depression, whilst :111 
types of fusio bear two. In fusio totalis, where the extern:il sur- 
face of the germ gives the iinpression of  complete fusion, it is 
surprising th:it the pull) appears exeinpt. Another pecuIi:irity in 
the pulp is the grooi’es which innrli the 1:hi:iI and lingual sur- 
faces in fusio p r t i a l i s  :iiitl subtotalis. The  pulp surface thereby 
becomes quite different both froi i i  the external surface o f  the 
geriii and froin the pulp s u r f x e  in :I norinal germ. 

The change in relief which takes pl:rce in the has:il surface of 
the oral epithelium in fusio tlentiuiii can be explained by t he  
ntt:ichnient of the unpaired tlentnl 1ainin:i nloiig the Inid-line by 
which the norinally occurring itiedi:in groove is divided. It has, 
however, neither been possible to explnin the allnost coinpiete 
1:ick of relief in the oral surface, nor the presence o f  areas with 
very thin epitheliuiii. 

As the incisor germs with fusio totalis have :I lesser extent 
from side to side th:in the germs with the other types of fusio 
dentiuin, it is n:itur:il that  the front edge of the oral epitheli:il 
plate is shortest with fusio totalis, increases in length with fusio 
subtot:tlis and has alitiosl ”norin:il” length with fusio pr t i ; i l is ,  
where the transverse diaineter of the geriii is especially 1:irge. I t  
is not :It the inoinent 1)ossible to decide whether the reason for 
this pattern is that there is :I priru:iry forination of incisor geriiis 
dei~i:intling less rooin, or whether fusio totalis arises specifically 
because there is loo little rooin in the priiiiordial jaw for the 
developnient of sep:irute incisors. The latter 1)ossibility cannot 
be excluded, but newly coinpleted studies of young enibrgo\ with 
fused tooth geriiis :it the bud stage iiidic:ite that the form of the 
incisor germs with fusio tlentium is evolved at an  early stage 
constituting :i quite ”independent” process, which it is difficult 
to imagine being controlled or influe~iced to :iny extent by 1oc:iI 
space conditions. 

Another consideration which iiialies it difficult to attribute :I 
primary role to 1:icli of sixice in the priiiiordial jaw is the very 
considerable size variations which occur in fusio totalis, where 
in several cases a sni:ill germ is found occupying only a modest 
portion of the nvailable space. For further illustration of this 
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1)roI) Ic ti1 e u c t  i1iI'ortit;itioii 011 size rela tionships is, l i o n  evcbr, iiec- 
cs\:iry, ; i t id  :I qu;ititit;iti\e study of tooth germs wi th  f u s i o  dcnti- 
u t i i  h:is therefore been initiated. 

'I'he I)rescnctb of :I proper t1ent:il 1;iiiiiti:i in the cicveIoi)uirnt 
ot the incisors is tlenictl 1 ~ y  Porrrtois ( 19Ht ) :itiiong other\. The 
t e i . l i i  " t i r n t : i l  1:iiiiin:i" i \  iisetl in the present s tudy fo r  t h c  epi- 
the l i : i l  1:iiiiin;i which is in connection with the b:is:il surface o f  
thc  or:il cpitlieliittti. It consists n1:iiiily o f  the portion o f  t h e  4tel- 
I:itc rt~ticulittu ;ind outer tlcntul (er1:ilnel) ei)itheliuiii which C O I I I -  

I)ri\e\ the incisal portion o f  the enamel org:iti. TA:ihiallg, i t  con- 
\ i \ t \  of' cells with the  saiiie :ippe:ir:ince ;is that  o f  the cells of the 
ora l  epithcliiiiii, thus representing :ill ingrowth of these cells. 'I'he 
te r i i i  "clcnlal l:ttiiiti:t" i s  therefore not entirely u n j u s t i f i d .  Fur- 
~ h t ' ~ l l l ~ J l ' ( i ,  i t  i s  :I useful trrtit in the present ticscription o f  iiiodels, 

1)ec;tusr i t  ohviates cont uaion with the ornl epitlielial plate. A \  
thc I:ii.g:rst p r t  of  tlie 1:itiiiii:i coti4ists of p r t s  of t he  en:i t i i c l  

OI s:iti, thc  toriii:itioii o f  :I iiichc labially :inti liiig~ia11y for fii4io 
\iihtot:ilis :itid p;irtialis confirin\ that  the  fusion o f  t he  crt:ittiel 

org,;in\ in these two fortiis is only p r t i a l ,  whilst tlie 1:ick o f  
niches i n  tusio tot:tlis is in :igrceiiient with coinplete fit\ioti. 

'I'ht. tilost consl:int types with reference to outlines and grcatcst 
cliaiiirters art' lo  be foiind with the lighter degree\ o f  fusion, : i l l  

the gerrtrs with fusio 1):irti:iIis :inti iiiost of  those with fusio rub- 
to1:ilis kwitig H-di:il)cd ;ind 1i:iviiig their greatest dinineters t ran\-  
\er.\;tlly. \Vill i  tot:il fusion the outline is  iiiore \:iri:ible, :iiici : i l l  
t y p s  :ire, represented. It is :I reii1ark:ible feature in :I iii:tteri:iI 
cotiil)i~i\itig so tii:iiiy ~iialforined or : i n o i ~ i : ~ I o ~ s  org:tii geritis, th:it 
only 18.5 f/c sho\v iiieati to he:i\y :isyiiiiiietry :ind not le \s  t l w t  
fi2.:l :ire "sytntiietric:tI". 'I'his tendency to syiiiiiietry, e\wi  with 
tusio tot:ilis, c:iii possihlg he tahen :is evidence th:it the c: tus~  o f  
i ~ i : ~ L t ' o t ~ i i t : i t i o t i  i.; ot :I funtlatiteut:il n:iture, :ind that  the p r o w  
\\ Iiicli le:id to such :I "reg:ul:ir" organ tr:instortiintion begin \ ery 
c:trI>, ii:iiti(~ly :it t he  point where the develop~iient o f  the organ 
i \  initiated. A ch:iiige in tie~~elo~~trieiit:il processes at :I I:rter nt:igc 
\\oii lt l  1i:irtlly give such uniforl i i  heavy c1i:inges. One o f  the  i i t o s t  

interesting results o f  this in\estig:ition is, t ha t  tiiorl)liodiffer~ii- 
1i:itioii i i i  fusio deiitiu ti1 can be considered complete :IS ":inoiii:il- 

oilsly" fu\ed gerins :ire not l'oriiied. They differ in shape and 
\izc I'iwtii  nortti:tl incisor gerins, hu t  the speci:il form towards 
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which the development of the individual germ proceeds, will ap- 
parently be attained just as  :I nornial germ attains its character- 
istic form. The original morphological plan is followed, :ippnrent- 
ly without fortuitous processes causing changes on the way. 

Histodifferentiation and incipient hard tissue forination also 
seein to proceed normally, a s  far :IS can be :iscertnined on the 
basis of the available material, which has  only been subject to 
standard histological investigations. The various types of fusio 
dentiuiii reach R stage of de\~elopinent which by and large cor- 
responds to that of noriiial geriiis of the same age. The devclop- 
iiient of the surrounding tissues and of the incisor gernis at  the 
end of embryonic life both suggest that a further post-natal tooth 
development could proceed, if only it were possible to Iteel) ex- 
encephalic :rniin:ils alive after hirth. 

s ‘I‘ b l  h I A 11 1 

A description is given of fused upper incisor germs in 130 
mouse embryos with exencephaly induced by vit:rniin A over- 
dosage. Three degrees of fusion are distinguished : fusio p:irti:ilis, 
subtotalis and totalis. 0 1 1  the h s i s  of histological front:il sec- 
tions, the ontlinP of the incisor gernis is suinii1:irized for these 
three types of fusio dentiuni, four shapes being distinguished : 
rectangular, trapezinl, triangular, and H-shaped. Trapezia1 gernis 
are coninlonest with fusio totalis and H-shaped gernis with fusio 
sub tot a1 is and part ia lis. The ii uiii her of ”.s!yinnwtricnl” crnd nsym - 
rnetrictrl germs is given. Syiiinietrical germs doininate with a l l  
types of fusio dentiuin. The greritest dirrniPtrrs of the gernis i n  
frontal sections may be transvers:il, vertical or  oblique. Some- 
times the transversnl and vertical dianieters are equal.  

On the hasis of‘ wax plate reconstructions :I iiiorphologic:il de- 
scription of one nornial incisor germ and one representative of 
each of the three forms of fusio dentiuni is given. The models 
also include the epithelium in the roof of the or:il cavity opposite 
the incisors. An account is given of the considernble changes un- 
dergone by the epithelial relief in fusio dentium both on the free 
oral surface and on the connective tissue-covered h s a l  surface. 
The ”dental laniina” is an  epithelial plate. mainly consisting of 
the incisal part of the reticular layer and the outer enamel epi- 
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dentaire. Le ditrniOtrc nmxirnrrni des gernies dans les coupes f ron- 
tales peut &re transversal, vertical ou oblique. Parfois le di:i- 
niiltre t rans~ersn l  et le diaiiiktre vertical sont Egaux. 

En se basant stir tles reconstructions en plaque de cire, l’nuteur 
donne une description inorphologique d’un gernie noriiinl d’inci- 
sive et d’un exeniple de chacune des trois foriiies de fusion tlen- 
taire. Les inotlilles coniprennent aussi I’CpithClium du pl:tfond t3e 
la  cnvitk buccnle en fnce des incisives. L’auteur donne uii coinpte- 
rendu des changements consitl6r:tbles survenus dnns le relief de 
l’dpithirliuiii dans 1:1 fusion dentaire, tant sur  lit surf:ice huccnle 
lihre que sur la surface basale couverte de tissu conjonctif. La 
”1:iiiie tlentnire” est une plaque CpithCliale constituke principale- 
riient par I n  partie incisive de la pulpe de I’6inail et I’Cpithr‘.liuin 
:td:iiii:tntin externe. D a m  la fusion p r t i e l l e  el subtotale, on ob- 
serve du cOt6 vestibulaire e l  du cOt6 lingual stir l i t  luine des niches 
indiquant la fusion inconiplkte. 

En se basnnt sur  des reconstructions, I’nuteur tlCcrit les piilpes 
de ces n i h e s  gerines. Duns la fusion totale, I:r pulpe, en contraste 
avec le contour extkrieur du  geriiie, prCsente des signes tle divi- 
sion. Ce fait est I):irticulii.remerit net A I’extr61nitk incisive. Un 
geriiie dentaire norin:il prPseiite du cOtC incisif une d6pression 
:irrontlie unique, liniitke par un  rehord aigu, i1i:tis dans tous les 
C;IS de fusion dentwire, il y 21 deux dbpressions. Dans 1:i fusion 
totale, elles sont skparCes par une cr&te 1ukdi:ine. La face vesti- 
hul:iire et la  fnce linguale de la p~i lpe  prksentent des sillons qu’on 
ne retrouve pas A la surface extCrieure du  gernie. L’auteur pr6- 
sente une discussion sur In r:iison pour laquelle la fusion den- 
taire se produit : est-ce la consCquence du iiianque tle place dans 
I a iii $c h oi re 1x3 iiii t ive, ou e s t -c e LI n 1) r oces s u  s :iu t o n o i  11 e, es sent i- 
ellenient intf6pendnnt des facteurs locnux? Cette dern ihe  possi- 
hilit6 semble la plus vraisemhlable. Une des conclusions les plus 
interessantes de cette Ptude est que l a  tliffPrrnci~rtion niorpho- 
logiqzze dans l : ~  fusion dentaire peut &re consid6ri.e comme coin- 
plkte. Ceki ressort du grand nomhre de germes syin6triques et dU 
petit nonibre de fusions ”anoinnles”. Le processus conduisant h 
la fusion doit donc tlkbuter tr6s tiit et &re de nature fond:tinen- 
tale. 
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zelne ahgerundete Vertiefung von einer scharfen Kante uiiigeben; 
hei nllen Graclen von fusio dentium gibt es aber zwei Vertie- 
fungen. Sie sind bei fusio totalis durch einen niedianen Kaniin 
getrennt. Die 1:ibialen und  lingualen Flachen der P u l p  haben 
Furchen, die inan an tler ausseren Oberflache der Anlagen nicht 
findct. 
Es wird disltulierl, oh fusio dentiuni als Folge von Platz- 

ni:ingel in deiii priiiiitiven Kiefer entstelit, oder ob die Verschmelz- 
Ling ein selbstiindiger Prozess ist, der nicht wesentlicli von iirt- 
lichen Falitoren beeinflusst wird. Die zweite Miiglichkeit scheint 
die wahrsclieinlichere. Es ist eine der interessantesten Konlilu- 
sionen der Untersuchung, dass dip illorphocEifferenzirrzzng bei 
fusio dentiuin :ils ”vollstiindig” betrachtet werden liaiin. Es geht 
aus der grossen Anzahl symnietrischer Anlagen und den wenigen 

:inoriialen” Versclinielzungen hervor. M a n  iiiuss deshalb anneh- 
113e11, d:iss die Prozesse, die zuni Zusarn~iienschinelzen fiihren, 
friih :rnf:ingen und fundainentaler Natur sintl. 
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PLATES 



List of abbreviations 

11 = apical end. 
.4o = apical root opening. 
C = crest (elevation). 
1) ~ distal surfacc. 
DT, = “dental lamina”. 
E 
I’ = fossa. 
I = incisal end. 
IN = incisura. 
I.  = labial surface. 
L1 ~ lingual surfacc. 
hl = mesial surface. 
N = niche of “dental lamina”. 
S ~= sulcus (depression). 
SF’ ~ scptal cartilage of the nasal cavity. 
TI< = tooth germ removed. 

- cpilhclium of t h e  roof of tllc oral cavity. 
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Plate 12. 
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Plate 17. 
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Plate 18. 
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Plate 20. 





I,‘;;/ .  +:!. 1’11111 in 11ic right incisor gcrtii; lal,ial (anti distal) view. 


















