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INTRODUCTION 

The cervical enamel line is the term used by the author, among others, to 
designate the boundary line between the anatomical crown and root com- 
plex of a tooth. 

This boundary line is referred to in the odontological and dental-anthropo- 
logical literature in many connections. Often, however, the cervical enamel 
line is only mentioned sporadically in wider contexts. 

For comparative purposes Pedersen & Thyssen (1942) described the 
course of the cervical enamel line facially and lingually on the permanent 
and deciduous molars in man and in some anthropoid apes. This work is 
the first systematic and detailed account of the condition mentioned. Like- 
wise, Jergensen (1956) described the course of the enamel line facially and 
lingually on the deciduous molars. His investigation, which was undertaken 
on a very large material, did not, however, include the course of the enamel 
line mesially and distally on these teeth. Pedersen & Thyssen in an un- 
published study observed )>racial differences)) in the course of the enamel 
line approximally on the molars - though the latter differences were less 
than was the case facially and lingually. 

Investigations by Choquet (1899, quoted from Thorsen, 1917), Thorsen 
(1917), Fujita & Nakayana (1941), Birrer (1952) show that the ))enamel- 
cementum zone)) on human teeth exhibited certain variations. According 
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to these authors it should be possible to diagnose the following enamel- 
cementum relationships: 1) the enamel overlaps the cementum, 2) enamel 
and cementum are just in contact (juxtaposition), 3) enamel arid cementum 
are not in contact and 4) the cementum overlaps the enamel. 

In the present report an account will be given of some observations made 
by the author of the cervical enamel line mesially and distally on the human 
maxillary deciduous molars, ml sup. and m2 sup. The results of the investiga- 
tion, which had both qualitative and quantitative aims, may later serve a3 

a basis of comparison with similar observations made on teeth derived from 
individuals belonging to other racial groups. 

MATERIAL 

The material comprised iii all 1297 human maxillary deciduous molars : 
5 4  1st molars and 753 2nd molars. These teeth were extracted and collected 
in Denmark between 1963 and 1966. The teeth were sent to the Royal Den- 
tal College, Copenhagen, by school dental clinics and practising dentists. 
During the collecting period and transport the teeth were kept moist. On 
arrival they were cleaned in the following manner: 1) storage in 15 yo so- 
dium hypochlorite solution (technical) for 48 hours, 2) rinsing with water, 
3) storage in approx. 15 yo hydrogen peroxide for 2 hours and 4) rinsing 
with water. Thereafter, until the examination, the teeth were kept in water 
to which was added a disinfectant, viz. 10 % Rodalon 8. 

During the actual recording procedure the teeth were completely dry on 
the outer surface. 

All the teeth were identified by the author in accordance with a method 
described earlier (Curlsen, 1965), and on the basis of the morphological 
criteria that Jt~rgerzserz (1956) has shown to be valid for the two types of 
teeth in question. 

Only one condition was necessary in order for the specimens to be in- 
cluded in the material: the cervical eiiamel line had to be intact on at least 
one approximal surface. 

Table I shows the composition and size of the material. 

Table I 
Grouping of the specimens examined 

Type of tooth Number of specimens examined 

dext. sin. 

m, SUD. 277 267 - -  
m2 sup. 361 392 
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On m1 sup. the cervical enamel line was intact both mesially and distally 
on 279 specimens, intact only mesially on 247 specimens and intact only 
distally on 18 specimens. 

On m2 sup. the cervical enamel line was intact both mesially and distally 
on 540 specimens, intact only mesially on 137 specimens and intact only 
distally on 74 specimens. 

METHOD 

The observations of the cervical enamel line were made by means of a stereo- 
microscope (Reichert, Austria). Magnification : x 10. The author considered 
this degree of magnification appropriate for the purpose, in that the mesial 
or distal section of the enamel line could be contained in one visual field - 
the overall view was thus not lost and the recording procedure was not par- 
ticularly time-consuming. 

All the specimens were identically oriented when recorded. They were 
placed on wax on the object plate so that the occlusal surface faced away 
from the observer. The light (7V) fell on the specimen from an oblique 
occlusal direction. 

A pilot study gave sufficient insight into the total variation in the course 
of the cervical enamel line approximally on ml sup. and m2 sup. toenable 
main types of course to be established. As a result of this preliminary ex- 
amination some recording experience was acquired, and likewise it was 
possible to note the variation in the course of the enamel line within the 
main types. 

In order to avoid damage to the cervical part of the enamel, no attempt 
was made in the present investigation to remove overlapping cementum by 
mechanical means. What was recorded, therefore was the ))phenotype)) of 
the enamel line, whether this was identical with or different from the ))geno- 
type)). 

TYPO&Y 
To the author’s knowledge, no classification has hitherto been published 
of the course of the cervical enamel line mesially and distally on the human 
ml sup. and m2 sup. Such a classification will be proposed here. 

It should be noted that in this work the curvature of the enamel line will 
be constantly evaluated from a point on the tooth outside the enamel sur- 
face, i.e. on the root (Cwrlserz, 1967). 
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77L1 sup.: mc~slull? 
On both nil wp.  and inz q i .  the boundary between the mesial and facial 
section of the enamel line M a *  set to corrrspond to the junction between the 
mesial and facial surface. of the root +teni. 

On both m, sup. and i n 2  sup. the hounclary b e t ~ e t m  the mesial and lingual 
.ection of the enamel line \+as i e t  to corre+poiid to the junction between the 
mesial and lingual burfaces of tlie root item 01, in 50 far a s  mesiolingual, 
false enamel extension (see b c l o ~ ~ ,  .11-0 Fig.. 25) H'I+ pr+ent, to correspond 
to its most apical point. 

Neither Petlersrii uncl Th \ s s m  nor j t r r g ~ v ~ s f w  h ta t rd  Iiov they demarcated 
the facial or lingual -ectioii of tlie cer\ical < name1 line from the adjoining 
section>. 

curie. ' 1 ' 1 1 ~  facial part of thi+ 
was located further occtii-all! tlian the liiipuc 1 Ib,irt. The cur\.iture M J S  cleailv 
more rirc~notiii~~ed far ialh t l i m  lingu,ill~ (Fig. 1 ) 

7 j p e  I :  the eiiainrl line run in '1 ('on( 

Fig. 2. in1  sup. sin.: mesial aspect. Cervical rnarncl line: t y w  I1 a. 
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Type I1 b:  the enamel line run in a concavo-concave curve. The facial 
section of the curve was larger and was located further occlusally than the 
lingual section. The most occlusal part of the facial section of the curve was 
convex or straight (Fig. 3). 

Fig. 3. ml sup. sin.; mesial aspect. Cervical enamel line: type I1 b. 

Type III ~ 1 .  : the enamel line run in a ~ ~ n ~ a ~ o - ~ ~ n ~ e x o - c ~ n ~ a v e  curve. 
The facial, concave section of the curve was larger and was located further 
occlusally than the middle and the lingual sections of the curve (Fig. 4). 

Fig. 4. m, sup. sin.; mesial aspect. Cervical enamel line: type 111 a. 

Type III b : the enamel line run in a concavo-convexo-concave curve. 
The facial section of the curve was larger and was located further occlusally 
than the middle and the lingual sections. The most occlusal part of the facial 
section of the curve was convex or straight (Fig. 5). 

m2 sup. : mesially 
Type I a :  the enamel line run in a concave curve. The facial or middle part 
of the curve was located furthest occlusally (Fig. 6). 



Fig. 3 .  m, sup. sin.: mesial aspect. (hi-ical  enamel line: type 111 b. 
The arrow marks i i n  maniel extension. Explanation later in text. 

T3pe 1 6 :  the enamel  liiie run in ‘i cori\e\(~-(’oiiCdTre curve. The facial, 
co~ivcx hwtioii of the cur\ e nac  coiisidrrahly cinaller tliaii the liiigual section 
(Fig. 7 ) .  

Fig. 7. in2 sup. dext.: mesial aspect. Ctmiral enanrel line: t y i e  I b. 

r i p e  I1 a :  the riiainel line ruii iii ii wiicavo-conca\-e citrve. The facial 
wctioii of the curve i w s  larger aiid w s  located further occlusolly tliari the 
liiigual acction. The two sectioiis of the curve were usually inore slightly 
curved thaii ~\-ii.< fomntl in type I1 a mesiall!- on iiil sup. (Fig. 8). 
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Fig. 8. m2 sup. sin.; mesial aspect. Cervical enamel line: type I1 a. 

Type 11 b : the enamel line run in a concavo-concave curve. The facial 
section of the curve was larger and was located further occlusally than the 
lingual section. The most facial and/or the most occlusal (or occlusolingual) 
part of the facial section of the curve was convex or straight (Fig. 9). 

Fig. 9. m2 sup. dext.; mesial aspect. Cerviralenamelline: type I1 b. 

Type 111 a : the enamel line run in a concavo-convcxo-concave curve. 
The facial, concave section of the curve was larger and was located further 
occlusally than the middle and the lingual sections of the curve (Fig. 10). 

Fig. 10. mz sup. dext.; mesial aspect. Cervical enamelline: type I11 a. 
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T\p? I11 b : the enmie l  line run 111 '1 coIica~o-c'oxive~~)-conca~~e curve. 
1 1 1 ~  fa( ial set-tioii of the curhe nLi> larger ,uic\ !\as located further occlusally 
than the mitldle m t l  the lirigual sectinlib. The mo5t facial and/or the most 
c)ccl~~-~tl  (or occlusoliii~iial) part of the facial section of tlie curve \$as cnnvex 
or -tr<iiglit (Fis. 11). 

,, 

Fig. 12. nil s t i i i .  sin.:  d i d  aspect. Cervical rnaiiiel linr: type I a. 
1 hr. ar-roits iniliciitr the facial a n t 1  linptial Imrckr {milits of thp  

di.<tal section of thc cnniiiel line. 

, I  
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Type I u :  the enamel line run in a concave curve. The facial or middle 
part of the curve was located furthest occlusally. On m, sup. the curvature 
may be more pronounced facially than lingually (Fig. 12). See also Fig. 1 
and Fig. 6. 

Type I b :  the enamel line run in a convexo-concave curve. The two sec- 
tions of the curve were approximately equal in size, though the lingual, 
concave one was usually the larger (Fig. 13). 

Fig. 13. m2 sup. dext.; distal aspect. Cervical enamel line: type I h. 

Type U U :  the enamel line run in a concavo-concave curve. The facial 
ection of the curve was larger and was located further occlusally thaii the 
lingual -- especially on ml sup. (Fig. 14). 

Fig. 14. ni, sup. dext. ; distal aspect. Cervical enamel line: type 11 a. 

T y p ~  IZb:  the enamel line run in a concavo-concave curve. The facial 
section of the curve was larger and was located further occlusally than the 
lingual ~ particularly on m, sup. The facial and/or the most occlusalpart 
of the facial section of the curve was convex or straight (Fig. 15). 



Fir. 1.5. n i l  sup. dext.: d i d  aqwct .  Ceri ical enamelline: type I1 1). 

Fig. 16. rillsup. (lc'it..~li~tala.i)rr t .  Crr i ica lmmwl lint.: t\ pe 1LI 't. 
k i t e  t hr general d i m  tion of the  enamel line. 
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Type IV: the enamel line run in a convex curve (Fig. 18). 

Fig. 18. ml sup. sin.; distal aspect. Cervical enamel line: type IV. 

Type Y :  the course of the enamel line was a straight line (Fig. 19). 

Fig. 19. m, sup. sin.; distal aspect. Cervical enamel line: type V. 

Type VI: the enamel line run in a convexo-convex curve (Fig. 20). 

Fig. 20. m, sup. dext.; distal aspect. Cervical enamel line: type VI. 
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RESULTS 

The results obtained are shown in Tables 11, 111, IV and V. A total of211.t 
observations were made. 

Table I1 
The course of the cervical enamel line mesially on m, sup., 526 recordings 

TYP dext. sin. 

Number % Number % 
1 3 1.1 4 1.5 

I1 a 104 39.2 83 31.8 
11 b 15 5.7 20 7.7 

I11 a 109 41.1 122 467 
I11 b 34 12.8 32 12.3 

Table I11 
The course of the cervical enamel line mesially on m, sup., 677 recordings 

Type dext. sin. 

Number % Number % 
l a  7 2.1 5 1.5 
I b  8 2.4 5 1.5 

I1 a 7 2.1 10 2.9 
I1 b 24 7.2 26 7.6 

I11 a 37 11.0 32 9.4 
I11 b 252 75.2 264 77.2 

Table IV 
The course of the cervical enamel line distally on m, sup., 297 recordings 

Type dext. sin. 

Number % Number Yo 
~ 

I a  33 22.0 28 19.0 
I b  29 19.3 31 21.1 

11 a 11 7.3 12 8.2 
I1 b 15 10.0 19 12.9 

I11 a 11 7.3 13 8.8 

I11 b 19 12.7 12 8.2 
IV 12 8.0 16 10.9 
V 14 9.3 14 9.5 

VI 6 4.0 2 1.4 
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Table V 

The course o j t h e  cercical enamel line distally on m, sup., 614 recordings 

Type dext. sin. 

Number Yo Number Yo 

l a  24 8.2 31 9.7 
I b  57 19.4 49 15.3 

11 a 23 7.8 27 8.4 
I1 b 52 17.7 60 18.7 

111 a 25 8.5 43 13.4 
I11 b 77 26.3 80 24.9 
IV 4 1.4 1 0.3 
V 5 1.7 3 0.9 

VI 26 8.9 27 8.4 

DISCUSSION 

On the basis of the available study material it was not possible to determine 
whether there might be any sex difference as regards the approximal course 
of the enamel line on m1 sup. and m2 sup., since in no casewas there any 
information as to the sex derivation of the teeth. 

-4. The cervical enamel h e ;  description in textbooks 
In those textbooks of dental morphology in which the course of the cervical 
enamel line mesially and distally on the human, maxillary deciduous molars 
is referred to at all, this has been done in an extremely brief manner. 

Yheeler (1965), for example, said the following regarding ml sup. mesi- 
ally, ))The cervical line mesially shows some curvature in the direction of 
the occlusal surface.)) R e  m, sup. distally, f h e  cervical line may curve 
occIusally, or it may extend straight across from the buccal surface to the 
lingual surface.)) R e  m2 sup. mesially, ))There is very little curvature to the 
cervical line. Usually it is almost straight across from buccal surface to lingual 
surface.)) R e  m2 sup. distally, ))The cervical line is approximately straight, 
as was found mesia1ly.a On comparing these descriptions with the corre- 
sponding observations made by the present author a considerable difference 
is noticeable. However, as Vheeler gave no discription of the material nor 
specific reference to any original source, a discussion of the observed dis- 
crepancy would be of no interest. 
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In describing m, sup. Krogh-Poulsen (1945) stated, ))The gingival line 
runs at about the same level all the way round. Only mesiofacially, opposite 
the tuberculuni molare, does it turn sharply apically.)) In the present material 
the author noted that on both m, sup. and m2 sup. it was now and then pos- 
sible to demonstrate even a marked declinc in the general course of thv 
cervical enamel line from the facial towards the lingual surface. An example 
of this is shown in Fig. 16. 

The author also noted that the cnaniel line could well be located further 
apically on the lingual surface of ml sup. than opposite the tuherculuni 
molare. 

Although in the available material the cervical enamel line as a rule ex- 
tended further occlusally on the mesial than on the distal surface, the revers  
was nevertheless also observed - especially on nil sup. The same 
phenomenon has be-n observed on the human maxillary deciduous canine 
by Jmgcnsen (1956). 

B. Genuine enamel extensions 
In the author’s proposed classification of the course of the cwvical enamel 
line approximally on ml sup. and m2 sup. main type IJ corresponds to 
Pedersen &- Thyssen’s type 4 (and possibly type 5). Pedersen (1949) in 
his monograph defined the type 4 course of the enamel h e  facially and 
lingually on the human molars as follows, ))Type 4 is that in wFhich the enamel 
streams in the direction of the bifurcation, forming a small triangle which 
divides the enamel margin into mesial and distal halves which are more or 
less curved. The height of the enamel extension does not exceed about 
1 1/2 millimeters.)) What is involved here might therefore be termed pointed 
enamel extensions. Extensions of this shape approximally on the maxillary 
deciduous molars point up towards the bifurcation or the groove between 
the mesiofacial and lingual root components, as well a5 towards the bifurca- 
tion or the groove between the distofacial and lingual root components. 
Weski & Contreras (1924)’ Watson & Woods (1926), Marseillier (1937), 
Krogh-Poulsen (1945) and Tratrnan (1950) observed similar extensioiis 
approximally on the maxillary permanent molars. On Marseillier’s drawings 
of m, sup. and ni2 sup. such extensions are also shown, but they are not 
described in the text. In their reference to the enamel extensions ())some 
irregularities of the enamel margin))) on the human molars Watson &- 
Woods point out that ))A careful examination of a great number of deciduous 
molars revealed a total absence of this abnormality.)) As to these authors’ 
material, it is only stated that it was composed of extracted teeth. 
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Trutnian pointed out that he observed enamel extensions on ml sup. and 
m2 sup. derived from Mongoloids; he did not, however, specify the 
location of these extensions. 

Apparently Weski & Contreras (1924) were the first to refer in more 
detail to  the morphological features in question associated with the enamel 
line. 

Pedcrsen & Thysseih's definition (in Danish) of the type 4 enamel line 
stated, ))Type 4:  The enamel projects a usually triangular extension clearly 
visible to the unaided rye, in an apical direction, - - .H When they here 
expressly wrote ))usually)), this must be taken to express that enamel exten- 
sions of other shupes have also occurred in the material of the authors con- 
cerned. Tt is conceivable, therefore, that some enamel extensions were not 
pointed hut that, on the contrary, their most or more apical part appeared 
more or less rounded. There is, accordingly, correspondance with the pre- 
sent author's main type 111. In such cases one can speak o f  enamel extensions 
that appeared lees acute, i.e. rounded extensions. In the present main type 
I11 such enamel extensions, i.e. convex parts of the cervical enamel line, 
could be observed uith definite topographical relation to the bifurcation 
or the groove between the mesiofacial or the distofacial and lingual root 
components. 

The part of the enamel line marked with an arrow on Fig. S was located 
in direct topographical relation to the groove mesially on the mesiofacial 
root component. Such straight, or more or less convex, parts o f  the enamel 
line in direct topographical relation to grooves on the facial root components 
of maxillary molars are regarded by the author as being enamel extensions. 
As far as m, sup. was concerned, they justify the establishment of type TI b 
and type 111 b mesially. Similar extensions on rn, sup. distally and on m2 
sup. mesially and distally were included in the b-types. 

In addition to mcsially on m, sup., extensions of the type mentioned 
were also fouiid in the followiiig positions: 1) distally on ml sup. and m2 
sup. corresponding to the groove on the distofacial root component; 
2) mesially on m2 sup. corresponding to a single groove on tlie mesiofacial 
root component, and 3) mesially on m2 sup. corresponding to the two grooves 
described by Carlseiz & Aiedersen (1966) on the mesiofaeial root compo- 
nent (Figs. 21 A and B). 

The author terms errarriel extensions in definite and direct topographical 
relation to either bifurcations or root grooves genuine extensions. 

In connection with the above-mentioned enamel extensions it is empha- 
sized that macroscopically visible serrations or other irregularities of the 
cervical enamel line as noted by Fujita & Nukuyarna (1941) as well as 
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Fig. 21. A: m2 sup. sin.; mesial aspect. B: m2 sup. dext.; mesial aspect. On A the arrow marks 
an enamel extension related to the lingual groove on the mesial surface of the mesiofacial root 
component. On B the arrow marks an enamel extension related to the corresponding facial 

root groove. 

by Pedersen & Thyssen (1942) -- and of which an example from the pre- 
sent author’s material is shown in Fig. 22 -- must not be confused with 
faintly manifested enamel extensions. In this connection the author expressly 
draws attention to the fact that both pointed and rounded enamel exteiisions, 
larger as well as smaller than those shown in the illustiations, may occur 
within the types concerned. 

Fig. 22. m, sup. sin.; distal aspect. Irregular shape of the cervical enamel line. 
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n i  this point it should also be stressed that the degree of difficulty in 
recording the cervical enamel line may variate; the thickness of tlie enamel 
layer cervically, differences of colour etc. may play a part. The prtsent anihor 
cantiot, however, agree with Fajita &- jl‘ah-ayctnla when they stated .Wir 
halmi sogar den Eindruck hekommen, (lass die Schmelz-Zementgrenze dcr 
IlilchzZhne im allgenieinen noch komplizierter gebaut ist als die rler pcr- 
nianenten Ziihne.)) 

When, for example, Pedersen A? Thyssen. (1942) as well as Jorgensen 
(1956) take the ahsoliite height of the enamel extensions into account in 
their classifications of tlie erianiel line (type 4 and 5), the!- did not therehy - 
in the present author’s opinion - obtain a sufficiently concise expression 
for the ))ability)) to €crm an enamel extension in the individual case. The 
height of the enamel extension should, in order to he nieaningful, he ex- 
pressed relatively, e.g. as a percentage of the maximum height of the crown 
(Carlserz, 1967). An evaluation of this kind was not, however, undertaken 
in this investigation. 

No enamel exteiisions corresponding to Pedersen & Thyssen’s type 
6 were observed approximally in the available msterial. Jsrgensen (1956) 
and possibly Trutrnan (1950) have demonstrated such enamel extensions 
facially on m2 sup., as has the present anthor (Fig. 23) .  Note in Fig. 23 the 
enamel pearl located the most bif~ircal part of the extension. Enamel pearls 
in this area may, as pointed out by e.g. Jsrgensen (1956) and Kerr (1961), 

covered with a layer of cementum. In Jmgensen’s account of the occur- 
rence of enamel pearls 011 m2 inf. one finds the following comment, >iQ7hen 
observed through a magnifying glass, however, the teeth were often seen 
to have minute, flat enamel oreas in their bifurcations. These enamel forma- 
tions were usually covered with cementum and therefore only appeared 
vhen for some reason or other the cementum had flaked off.)) 

Fig. 23. in2 sup. dext.; facioapical aspect. Pronounced enamel extension running into the 
bifurcation between the facial root components. Note the enamel pearl located in the 

bifurcation. 
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On both m, sup. and m2 sup. the author observed a phenomenon which 
may present difficulties in differmtial diagnosis, especially as regards any 
cementum-covered enamel extensions. What is involved was a well-defined, 
rounded, crest-like structure, which extended approxiinally from the ))t ip 
of an enamel extension up to the bifurcation. The cervico-bifurcal extent 
of the crest corresponded to that of the root stem and varied with the latter. 
The crest in question is peculiar in that it was located, so to speak, in th.? 
middle of an interradicular projection. 

The author’s type VI was presumably identical with Kleinschmidt’s (1931) 
so-called A p e  line)), encountered, for example, on Chimpanzee molars. 

I’edersen & Thyssen (1942) stated, ))Where there are supernumerary 
roots, - -- -- , the enamel projects an extension on each side of these.)) 
In  the present material two specimens of m2 sup. were found to have a super- 
numerary mesiolingual root each. Enamel extensions were observable on 
both sides of these roots - but the lingual extensions were considerably 
higher than the mesial ones (Fig. 24). The two specimens of m2 sup. referred 
to were from the right and left sides respectively. These two teeth are in- 
cluded in Table I but not in Table 111. 

Fig. 24. mB sup. sin.; mesiolingual aspect. Four- 
rooted specimen. Original magnification: x 2 
(approx.). 

C. False enamel extensions 
The stippled arrow on Fig. 25 marks an well-defined, apically directed pro- 
jection in the course of the cervical enamel line. Facially to this ))convexity)), 
yet another could be seen. It was indicated by a solid arrow and was located 
in direct topographical relation to the groove between the distofacial and 
lingual root components. This was, accordingly, a genuine enamel exten- 
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Fig. 25. m2 sup. dext.; distolingual aspect. Solid arrow: genuine enamel extension; stippled 
arrow: false enamel extension. 

slon. Th: convexity indicated by the stippled arrow definitely had no direct 
rclation to a root groove or bifurcation. It rcpreserited the junction of thc 
lingual and distal sections of the enamel line. 

The author calls a configuration of the enamel line of this kind, with no 
direct topographical relation to  root grooves or bifurcations, a j u h e  enamel 
extension. 

False enamel extensions seem to have been mentioned only once before 
in the odontological literature (Alexandersen, 1962) in connection with hi3 
description of th? course of the enamel line on the human mandibular per- 
manent canine. Major differences in direction and certain combinations of 
curvatures in two adjoining sections of the enamel line seem to accentuate 
and, by and large, to favour the appearance of false enamel extensions. In 
the author's material false enamel extensions were observed mesiolingually, 
distolkgually and distofacially on nil sup. and m2 sup. On m2 sup. false 
enamel extensions were also found mesiofzcially. 

Fiir. 26. m2 sup. sin.; mesiofacial aspect. Note the notch -- indicated by the arrow ~ in the 
enamel line. 
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Lick of smoothness of the transitional area between two adjoining sec- 
tions of the enamd line need not necessarily have a positive manifestation, 
i.e. as a pointed or rounded extension. It may also appear negatively, viz. 
as a concavity (U-shaped or V-shaped). A notch of this kind in the enamel 
line, located niesiofacially on m2 sup., is shown in Fig. 26. A similar p k -  
nomenon has been demonstrated distally or distofacially on the mandi1)ular 
permanent molars (de Jonge-Cohen, 1920) and on m2 inf. (Jmgensen,, 1956). 

It may he mentioned that on a few m2 sup. the author found a ))falsea, 
distolingual enamel extension in direct topographical relation to a11 a p -  
parently hitherto unnoticed groove distolingually on the lingual root com- 
ponent (Fig. 27). 

Fig. 27. m2 sup. sin.; distolingual aspect. Note the afalsea distolinpd enamrl extension and 
the corresponding root groove. 

Mesially and distally on ni2 sup. and distally 011 ml  sup. it was sometinies 
impossible to decide hrith the b-types whether the facial convex caurse of 
the enamel line should be regarded as a genuine or false enamel extension, 
or as a combination of the two. Consequently, the phenomenori was mercly 
recorded without any further attempt to decide whicli of the three conditions 
in fact existed. In  some instances the false extension is easy to tliegnose, 
in others the genuine; but many doubtful cases are met with lience the 
procedure chosen. 

Occasionally both a genuine and a false enamel extension coultl he ob- 
served on m2 sup. in the mesiofacial aad distofacial area of the ennniel line 
as well as distofacially on ml  sup. 

Jnrgensen does not seem to have commented on the facial, false exten- 
sions on m 2  sup. in relation to the mesiofacial and distofacial root compo- 
nents. A t  all events, these )>structures)) were not mentioned or included in 
his classification of the course of the enamel line facially. On the contrary, 
the same author described the enamel line facially on ml sup. iii the fol- 
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lowing way, ))In other cases in which the tuberculum molare was located 
above the mesial root a softly curved enamel extension had developed above 
the distal root, - - - .)) The extension mentioned was presumably identi- 
cal with the false, distofacial extension observed by the present author on 
the type of tooth in question. Jmgensen did not express any further re- 
flrction on the ))special)) position of this enamel extension and the consequent 
lack of topographical relation to the facial bifurcation. 

Finally, it must he pointed out that the facial,  concave)) section of the 
curve in types I1 b and I11 b may at times be completely dominated by a 
convexity (Fig. 17). One imagines that sometimes in such situations it is 
a question of combinations, i.e. partial merging, of genuine and false exten- 
sions. 

To conclude, it is suggested that the description of the cervical enaniel 
line on the individual human teeth should, as far as possible, be undertaken 
a s  a Mhole. I n  this way a considerably better survey of the conditions will 
be obtained. The level of the enamel line mesially, distally, facially and 
lingually, the relative height of the enamel extensions etc. can thereby be 
presented much more easily and in a natural manner. The reason why the 
present author, despite this attitude, did not follow the recommended pro- 
cedure is that Jmgensen, as mentioned, has already earlier given a very 
detailed account of the course of the enamel line both facially and lingually 
on the two types of teeth dealt with in this paper. 

SUMMARY 

The cervictrl enamel line is the term used by the author, among others, to 
designate the boundary line between the anatomical crown and root com- 
pltx of a tocth. 

In the present report an account is given of some observations made hy 
the author of the rervical enamel line mesially and distally on the ltuinan 
maxillsry deciduous molars, ml sup. and m2  sup. As far as is known, no 
systernetic studies of these features have previously been published. The 
material, grouped as shown in Table I, comprised 1297 specimens in all. 
These teeth were extracted and collected in Denmark from 1963 to 1966. 

The enamel line was examined by means of a stereomicroscope. Magni- 
fication: x 10. The course of the enamel line both mesially and distally on 
ml sup. and m2 sup. could be classified into a numher of different types. 
These are described in the section entitled ))Typology)), and they are illus- 
trated in Figs. 1---20. 
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A total of 2114 observations were made. Their distribution is shoMn in 
Tables 11, HI, IV and V. 

In section A of the discussion it is pointed out that in textbooks of tltntal 
morphology the course of the enamel line approximally on m, sup. and ni:, 

sup. is either not described at all or only in extremely brief fashion. 
In section B the main discussion is of so-called genuine enamel extension$, 

i.e. those with a definite and direct topographical relation to either llifurca- 
tions or root grooves. See, for instance, Figs. 2, 3 and 4. 

So-called false enamel extensions are referred to in section C. This deals 
with extensions that have no direct topographical relation to bifurcations 
or root grooves. See, for example, Fig. 25. Major differences in direction 
and certain combinations of curvature in two adjoining sections of the enamel 
line secm to accentuate and, on the whole, to promote the appearance of 
these enamel extensions. 

H h J M I ?  

DES MOLAIKES S U P ~ R I E U R E S  TEMPORAIRES HUMAINES 

Le bord cervical de 1’6mai1, tel est le terme par lequel l’auteur, entre autret, 
dCsigne la ligne dClimitant la couronne anatomique d’une dent d’une part, 
et son ewemble radiculaire d’autre part. 

La prCsente communication rend compte de quelques observations faites 
par l’auteur sur le bord cervical de 1’6mail 8 la partie mCsiale e t  i la partie 
distalc des molaires supCricures temporaires humaines, m, sup. et ni2 sup. 
A la connaissance de l’auteur, aucune Ctude systCmatique de ccs quedons 
n’a encore Ct6 publike. Le mathiel, dont le tableau I montre la rkpartition 
en groupes, comprenait au total 1297 pibces. Ces dents ont C t C  extraites c t 
recueillies au Danemark pendant lcs annCes 1963-66. 

Le bord ccrvical de 1’Cmail a 6tC examink 8 l’aide d’un microscop: 5tPrPo- 
scopique. Grossissement : 10 x , Le trajet du bord cervical de 1’Cmail sur 
les deux cat6gories de dents consider6es, tant 2 la partie m6siale qu’i la 
partie distal?, pouvait &re ramen6 2 plusieurs types diffhrents. Description 
de ces types sous le titre ))Typology)), et illustrdtion de leurs principes aux 
Fig. 1-20. 

Un total de 2114 observations ont Ct6 cffectukzs. Leur classemcnt rcssort 
des tableaux 11, 111, IV et V. 

Dans la partie A de la discussion, l’auteur souligne que les niariuels de 
morphologie dentaire ne decrivent que tr+s somniairenient ou pas du tout 

LE BOIlD CERVICAL D E  L’l?MAII. A LA PARTIE MIkIALE ET A LA PAKTIE DIbTALE 
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le trajet du bord cervical de l’6mad dans les parties proximales stir rnl sup. 
et m2 sup. 

La partie B consiste principalement en une discussion sur les wrais pro- 
longzments d’kmaila, c’est-&dire les prolongements d’6mail ayant un rap- 
port topographique certain et direct soit avec les zones de bifurcation radi- 
culaire, soit avec les silloiis radiculaires. Voir par exernple les Fig. 2, 3 et 4. 

La partie C traite des ))pseudo-prolongements d’6mail)). Ce sont des pro- 
longzments qui ne prksentent pas de rapport topographique direct avec 
les zones de bifurcation radiculaire ni avec les sillons radiculaires. Voir par 
exemple Fig. 25. Ainsi, les divergences marqu6es entre les directions tle la 
ligne de 1’6mail dam deux segments voisins et certaines combinaisons de 
courbures contigues semblent provoquer une accentuation de ces prolonge- 
ments d’einail, et m&me en favoriser l’apparition. 

ZUSAMMENFASSUNG 

DIE ZERVIKALE SCHMELZGRENZE MESIAL UND DISTAL DES HUMANEN, 

T E M P O R ~ R E N  OBERKIEFERMOLAREN 

Als die zzrvikale Schmelzgrenze bezeichnet der Verfasser, wie es auch andere 
getan haben, die Grenzlinie zwischen der anatomischen Krone eines Zahnes 
und dessen Wurzelkomplex. 

In rler vorliegenden Mitteilung werden einige vom Verfasser am zervikalen 
Schmelzrand des humanen, temporaren Oberkiefermolaren, m, sup. und ni2 
sup., mesial und distal gemachten Beobachtungen erlautert. Systematische 
Untersuchungen dieser Verhaltnisse sind soweit bekannt nicht friiher ver- 
offentlicht. Das Material, dessen Gruppierung aus der Tabelle I hervorgeht, 
bestand aus 1297 Praparaten. Diese Zahne wurden in Danemark in den 
Jahren 1963-66 extrahiert und eingesammelt. 

Die Beobachtungen am Schmelzrand wurden mit Hilfe eines Stereomikro- 
skopes bei einer 10-maligen VergrGsserung durchgefuhrt. Sowohl mesial 
als auch distal konnte der Verlauf der Schmelzgrenze bei den beiden ange- 
fiihrten Zahntypen in mehrere verschiedene Typen lilassifiziert werden. 
Diese werden genauer beschrieben im Abschnitt : )>Typology)), und prinzipielt 
illustriert in den Figuren 1-20. 

Es wurden im ganzen 2114 Observationen vorgenommen, deren Verteilung 
aus den Tabellen 11, 111, IV und V ersichtlich ist. 

Im Abschnitt A der Diskussion wird hervorgehoben, dass der Verlauf 
des Schmelzrandes approximal beim m, sup. und m2 sup. in zahnmorpholo- 
gischen Lehrbuchern entweder uberhaupt nicht oder nur ausserst kurz 
beschrieben wird. 
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Im Abschnitt H werden im wesentliclien sogenarinte echte Schrnelzsporen 
cliskutiert, d.h. Schrnelzsporen rnit einer sicheren und direkten topographi- 
schen Relation zu eritweder Bifurkatiorien ode? WurLelfurchen, wie z.13. 
die Figure11 2, 3 und 4. 

Sogenannte falsche Schmelzsporen werden im Rlwchnitt C 1,e~l)rochen. 
Es liantlelt sich um Sporen, die keine direkte topograpliixhe Relatioil 711 

Hifurkationen oder Wurzelfurchen haben, z.H. die Figur 25. Grobse Hich- 
tungsunterschiede und bestinirnte Krummungskon~biri2itiorierl in zsci  hc- 
nachbarten Selctionen der Schmelzlinie scheinen das Vorkommc ii t l i cwr  
Schrnelzsporen zu akzentuieren und diese uberhaupt zn fiirdern. 

Technical Notes 

All the photographs used were made by the photographic department (Head: Mrs. I. Krag- 
balle), the Royal Dental College, Copenhagen. 

Technical data. Camera: Linhof, Technika; diaphragm: 30; low-power magnifying lens: 
40 mm; film: Agfa-Gevaert, Isopan 15”, 6 x  9; light source: Philips, ultraviolet lamp: HPD,  
125 W, TYP 57202E3/70; exposure time: approx. 45 sec. 

Original magnification: x 6-7. 
During exposure the specimens were placed on the end of a rod and fixed to it with 

plasticine. The rod was pushed through a piece of fine-meshed, black material - - acting as 
an optical background - and into sand in a container. The latter was painted black on thp 
inside. The specimens occupied a position corresponding to the optical axis of the camera 
level with the opening of the container. 

cedure, i.e. occlusally upwards. 
In the figures the specimens are oriented in the same manner as during the recording pro- 
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