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T H E  PROHLEhlS: INTI~ODUCTION AND ORIENTATION 

The hunian prernaxilla presents a nuinher of problenis which 
have occupied research workers for a long time. Although it has  
been agreed for about one hundred years now that humans do, in 
fact, have a premaxilla, nevertheless, there is still no general 
agreeinent regardinp its precise limits, the different aspects o l  
its phylogeny and ontogeny, nor its relation to the primary facial 
processes during embryogenesis. The role of the preiiiaxil1:i in 
congenital clefts of the palate and the alveolar process is also 
not clear. These problenls have given rise to ninny conflicting 
theories. 

Despite the fact that considerable interest in  the premaxil1:i 
has made this bone one of the best Itnown and inost discussed 
in the hunian skeleton, a perusal of standard and established text 
books shows that the difference of opinion and lack of clarity 
which prevail are not only of acadeiiiic interest. Since they re- 
present basic anatomical descriptions to be used by dentists, this, 
in itself, is unsatisfactory. From a practical clinical consideration 
there would be ;I decided advantage in having inore detailed know- 
ledse regarding the structure of this bone. Moreover, greater 
knowledge in this field might prove to bring new impetus into 
the above-mentioned discussion. 

The present work draws attention to two points in the anato- 
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cases not sufficient for full anaesthetization of the ceiitr:il and 
1:iter:rl incisor. Four different opinions prevail regarding the :ina- 
toinical features of this region. These  nay be summarized as fol- 
lows: ( I )  there are anastoinoses over the inidline of n. alveolaris; 
( 2 )  nccessory innervation of the teeth from n. nasopla t inus ;  ( 3 )  
h t h  these features exist together; (4 )  the central and lateral 
incisors are innervated by 11. nasopalatinus alone. 

Each of these standpoints is based upon experience froin in- 
jection experiinents and/or findings froin dissection material. 
Occnsionally, coiiclusions are also drnwii from what seeills to be 
Imown ahout the norm11 and abnormal embryogenesis of the 
face. 

The following representative quotations illustrate the differ- 
ences of opinion : 

(1) Rncrb (1950) (concerning infraorbital anaest1iesi:i) : "Es ist 
ciabei zu bedenken, dass wegen des Ubertretens von Nervenf:isern 
aus den1 Plexus dentalis der anderen Iiieferhalfte diese Anas- 
thesie noch durch eine iirtliche Injection Itnapp :in der Mittel- 
liiiie ergiinzt werden soll." 

Jlonheim ( 1 9 5 7 )  : "While the block of the anterior and iiiiddle 
dveolar nerve anesthetizes the five anterior teeth, it is necessary 
to allow for inidline or overlapping innervation by infiltrating 
over the apex of the opposite central incisor." And further, "It 
has been claimed that the occasional failure to obtain pulp1 
mestliesin by the supra-periosteal method is due to innerv:ition 
froiii the nasopalatine nerve, ;ind that  injection into the incisive 
canal should be used to supplement this injection in  such cases. 
However, during the last five years I have given the infra-orbital 
injection in :ill instances when the supra-periosteal has  failed, 
and each time, complete pulpal anesthesia has been the result. 
Since it is iiupossible for the nasopalatine nerve to  he influenced 
by this injection, the theory of the innervation of the incisors 
froin the nasopalatine nerve would appear to be ruled out by 
this observation." 

(2 )  Sicher (1952) ( d s o  on infraorbital anesthesia) : "The 
anesthetic zone frequently does not reach to the midline, and 
p ~ i l p  and periodontal ineiiihrane of the centr:rl incisor are  not 
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:Inesthetized, or :ire only p r t l y  anesthetized. It  h a s  been claiitieti 
that  this is c:iused by a crossing of the :ilveolar nerves over t h r  
iiiidline of the face fro111 one side to tlie other. Although such ; i n  

01 erlappiiig nerve supply i\ t rue for the skin, i t  could be proved 
tli:tt tlie anterior superior alveolar nerves :Ire entirely restricted 
to one \ide of the upper jaw. The p:Iruitiedi:in defect of  the inlrii-  
oi.hil;il :rnesthesi:i i\, in fact, c:iused by the p:irticip:ition of  fiber\ 
of the n:iwpal:itinc nerve in supplying this :ires. The n:tsop:ilatiiic 
ncir\e :rnd the sii1)erior alveolar plexus euch:inge nerve fiher.5 just 
belo\\ tlie nnsul floor." T h e  a u t h o r  does not discus\ iiiore clo\el> 
the proof  referred to of' the :ih\ence o f  an:istoitiosis I)et\\ct~n the 
alveol:i~~ nerve4 o f  the two \ide\. 

( 3 )  Fishrr ( 1923 ) : "\'on hesoiitlcrer \i'ichtig:keit i \ t  ein Zweig 
(It>\ 11. A\tes  der N .  ii:isopnlatiniis, der :in1 \orderen (;auiiierict:tch 
:iii\iniindet und Lurz \ o r  seiner Endaiisbreitung feirie A\tr  LLI 

den Pulpen der Sclineicieziihne :ihgil)t." Further  concerning i n f i x -  
orbital annc~sthesia: "Wegen tier Ana\toiiiose der Gegcn\eite w i r d  
iiiaii giiI t u n ,  i n  cier Spin:i m s .  :tilt. tier crntlrrcn Seite eiric 1)r- 
\tiinittle PvIenge ( 1 cciii.) tier I,i)\ung zu injizieren, v e n n  1ti: i i i  

riicht \or.;.ieht, Iteic-le I i i t  r:rolRit:rI-nerren iiiit N.S.1,. zii tr5nI\en '* 

SrJZtiin ( 1942 : ' T h e  iiia\ill:iry or second tli\ isionul t i e n  1' 0 1  
:lily one side with the :issoci:ttetl s1)lienol):il:itirie g:tnglion rrprc- 
sents the \enwry  nerve supply of  :ill the  structures of the u p p e r  
jaw. 'I'heoreticallj, therefore, when the t runk o f  the ~i<,i . \e i \  
blockctl ( i n  fo\\:i  sl)lieiio-1):iI:itiii:i), all the teriiiin:il r:iiuilic:t- 
tions depending upon  t h e  iti:tin n e n e ,  including the inner :tnd 
outer n e r w  loops, should equ;iIly he desensitized ~ : I S  far : I \  t h e  
ittetii:tn line. l'r:tctically, h o w e ~ e r ,  n e  discover that the :incstIie\i:t 
is secured u p  to the  cuspid only;  tlie anterior region i \  only 
part I y :I ne s t he t izet I ,  it :it  :I I I .  'I' h :it t h i i nc o nip I e t e :I nest h e s ia 11 t : I > 
be :I ttributed to :tccessory inrierv:ition hy overlapping I)i-:tnche\ 
f r o ~ t i  t he  in:txillary or second division of the other side of' the 
hc:td is proved 1)y the fact that the 1tilater:tl !)locking of' hoth 
iii:ixillary nerves teiiipor:irily \lispends sen\:ttion froin the  en t i re  
upper jaw." 

M'h:tt Srltlin c:ills "inner :uid outer loop\" includes, :tccoidiiig 
to his preceding expl:tnntion, n. n:tsop:ilatinus : ~ n d  11. :tl\eoi:tri\ 
superior ;interior, respectively. 
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(4) Phillips & Maxmen (1941) obtain full anaesthesia of the 
incisors by injection in the incisive canal. They give a picture 
of the development of the face on the usual lines, and conclude, 
”A rational assumption based on this ltnomledge leads u s  to be- 
lieve that the nasopalatine nerve which develops along with the 
inedinn nasal process innervates the incisors which are also 
developed in this process. Further  proof of this theory inay be 
seen in  cases of double cleft lip and palate.” Cook (1949) sup- 
ports this view. 

Disregarding the literature on injection methods, the subject 
of the nerve and blood supply of this area has especially attracted 
the attention of one writer, viz. I’ecr12 (1926). He treated the prob- 
leiii out of a desire to elucidate the innervation of the teeth 
and jawbone, and the blood supply, by the jaw clefts. His con- 
clusions are different again froin all the above quotations. Ad- 
mittedly, he asks in one place: ”Qui connnit les nerfs de 1’0s 
inter maxilla ire^^" But on the basis of his clinical observations 
and experience, together with macroscopic and microscopic dis- 
coveries in dissection inaterial, he maintains that the midline 
is an  absolute division between nerves and vessels of the right 
:ind left sides of the preniaxilla. Nevertheless, he niust have 
found some signs that this does not apply unreservedly: ”Sur 
le foetus coup6 en serie, j’ai vu souvent que le nerf sphknopalatin 
donne un  petit filet qui aborde 1’0s sur  l a  ligne nibdiane au- 
dessus et en arriirre de l’bbauche de I’incisive inkdiane. I1 ine 
senible prouvk qu’une partie au nioins de l’interniaxillaire :I line 
innervation axiale.” And in  another place: ”Une seule fois nous 
avons pu suiver un  petit filet nerveux absoluirient insignifiant qui 
franchissait la  ligne nikdiane et se dirrigeait vers l’apex de l’in- 
cisive inkdiane”. No importance, however, is attributed to these 
findings: ”. . ., les deux iiioities de 1’0s incisif restent toujours 
distinctes”. 

Sicher and Veau  drew attention to the fact that the conditions 
are completely opposite in  the soft tissues which cover the pre- 
maxilla. No midline exists as a division, either for muscles, nerves 
or vessels. 

There are  two more authors who should be mentioned as hav- 
ing reported observations of interest in this connection. Belluirs 

17 - Acta odont. seand. Vol. 19 
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( 19.51 ’) investig;ited the contents of the incisive canal. He pro- 
duces, a s  :I subsidi:iry finding, :I photogr:iph of :I horizont:rl nee- 
t ion which shows :innstornosis between arteries accoiiipanying thr 
right and left n. n:isopdatinus around the iriiddle of the c:iii:iI. 

1 n :I horizontnl section he clraws attention to an unpaired artery,  
cut trnnsverselp and lying centrally located in  the connecti\e 
tissuc of the medi:in suture, soinemhat in front of the inci\i\e 
c:iii:il. Ilrrrni 1913) also inentioned this artery, ant1 both authors 
hold thal i t  is most frequently present, but neither ol’ theiii in- 
\estig::ited ils course closcly. 

A suioiiinry of‘ this inforiliation shows that we have before 11s 
the following answers to the question whether neryes : in t i  ~ e s w l s  
:im:istoiiiose over the inidline: 

Fu r t I1 er , We f zel :i nd H r r  i i  hP r- K o p s  c h  h :i vc reported :I 11 i II - 
direct connection over the midline for 11. :ilveolnris superior 
:interior. Apart from the nbove-iiieiitioned :rnustoiiiosis between 
I ~ o t  t i  mi. n:tsopalatini, they report that :I branch o f  n .  iiaso- 
1):ilatin~is in the floor of the nasal cavity aii:istoiiioses with ii 

i’ai11iis n:is:ilis frorn the :ilveol:ir nerve. Thus we get: r. iiasaIi\ 
and 11. nasopnlatinus t--f 11. nnsopalatinus and r. n:is:ilis. 

Finally, it is mentioned in  the literature that in the midline 
itself there is found :I nerve il‘cnrr) and an artery (Bellnirs, 
Bruni) . Their courses are not described or illustrated which in 
iitself is :I good reason for further investigation. 

These incomplete and, to a certain extent, conflicting descrip- 
tions clearly show the need for new investigations and a coin- 
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plete and conclusive survey, supplemented by detailed inforina- 
tion. Perhaps, too, an explanation might be given for the diver- 
gences which have arisen. 

The Course of the Artery in the Incisive Canal 

From all descriptions of the preinaxillary nerves and vessels, 
it is evident that an artery runs through the incisive canal, paral- 
lel to n. nasopalatinus. It is sometimes given a name of its own, 
a. nasopalatina or a. incisiva, but at least as often, it is described 
merely as a terminal branch of a. nasalis posterior septi, or as a 
terminal branch of a. palatina major. This reveals a difference 
of opinion with regard to the direction of the bloodstream in the 
canal. The question is whether the blood flows from the nose 
towards the palate or vice versa. A natural consequence of this 
is that when a junction of the nasal and the palatal artery is 
described, the location of this junction is given differently, either 
at the lower or at the upper end of the canal. Some textbooks 
avoid this difficulty by merely mentioning that the two arteries 
anastomose, without saying where this occurs, 01- by siiiiply say- 
ing that there is an anastoiiiosis in the incisive canal. 

Examples of these different opinions are given below: 

Domnward d irec t ion:  

W e t z e I  (1922) depicts a. nasalis posterior septi as an accoin- 
panying artery to n. nasopalatinus down through the incisive 
canal, and explains in the text that this artery in the foramen 
incisivuin anastonioses with a. palatina major. 

Upward direct ion : 

Veau (1926) : "I1 nous semble que chez le foetus la circulation 
dans le canal palatin anttkieure se fait du palais vers le nez. 
. . . quand on incise la inuqueuse palatin B sa partie antkrieure, 
l'hemmoragie se fait en jet par  la l i m e  p o s f e r i e ~ i r e . ~ ~  

Gray (1942) : "The terminal branch of the artery (palatina 
descendens) passes upwards through this canal (can. incisivus) 
to  anastoinose with the sphenopalatine artery." 

Sicher (1952) and Pernkopf (1954) express the same: a. naso- 
palatina goes as a terminal branch of a. palatina major up 
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through the ~ n a l ,  and anastomoses at  the upper end of the canal 
M i t h  :I. iiawlis posterior septi. 

I )  i 1"1 I o n I I  o t d(,  f in rd : 

~ ~ n z i b a r - K o p s c h  ( 1921) only s:iys that  the palatal :ind the nawl 

Spnltc~holz ( 7th ctlition) has a picture of xi. nasales posteriores 
scyti which shows "anastoniosis with the :I. palntina iiia,jor in 
t ti c c ;i nu 1 i s in c is i vu s" . 

Schrcinrr  ( 1!)211 : ". . . art. nasalis posterior sepli goes together 
u-ith 11. n:iso~~:iI:itinus in  :I groove in Voiner a n d  :in:istoiiioses in 
the  inci\ive c:in:il with :I. p:iI:itina ii1:ijor." 

l+oiii this i t  is not clear whether a. posterior septi is only :in 
:irtcry for the uiucous membrane of the  nose, with suppleiiiciita- 
tion froin a. p;il:itinn major, or \diether I-loth :irteries 1i:ive C O J I I -  

i i i o n  teriiiinnl hr:inches in  the gingiva and the iiiucous riieinhrarie 
of l h e  1):iI:ite. 

This provides :imple reason for c:irrying out  research to detcr- 
iiiine whether : I .  n:isopal:itina :ilwiys flows exclusively in one of 
Lhv directions iiientioned, :ind if so, which direction. Perhaps the 
I)lootistre:i~ii varies froin one individual to another. Perhaps, also, 
i t  1ii:iy c1i:inge in the s:iiiie individual according to a certain Imv, 
or  by ch:ince. 

:lr.ttTy :lll:l\tolllose. 

Material and Methods 

For this study, nine human upper jaws were used. 
The speciinens, all fornialin-fixed, were t:llien out ;is blocks, 

$2 - 1 I,/:! ciii in width, on each side of the midline. In length, they 
extended from the fore-edge of the upper jaw to a little hehind 
the papiI1:i incisiva, :ind in height from the under-edge o f  the 
nlveolar process to :I little way up on the nose p:u-tition. 

The preparations were decalcified, dehydrated and enibedded 
in  paraffin wax. After sectioning, complete series were niounteci 
:ind stained with haeinatoxylin-eosin, van &son and Goldner 
stain. The section thickness was 5--6 p. 

"Caiiiera Lucida" was used to a great extent to obtain a general 
view of the sections. 
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Direction of Section 

vertical at 30” to the 
sagittal plane. 

Preparation Assumed Age‘> 

about 430 days 1 

2 ,, 285 ,, sagi t t a1 
3 ,, 210 3, horizontal 
4 ,, 226 ), 

6 ,, 280 3, 

7 ,, 180 ,, frontal 
8 ,, 2.50 $1  

9 ,I 255 I ,  

5 ,, 240 ,, 

.~ ~ 

;i. Days after fertilization, calculated from the  hospital’s records. 

Some of the results obtained from the histological material 
made it desirable to examine inacroscopically the medial bone- 
wall of the premaxilla. This was done on 55 cranial fragments 
where the medial wall was exposed and mostly undamaged. 

Histological Findings 

In the following synopsis, greater significance has  been ac- 
corded to those features which could be observed in :ill or most 
of the sectional series. I t  proved to be convenient to divide the 
description into four divisions. These are (a)  the prem:ixillarg 
inedian suture, (b) the incisive canal, (c) the arteries, (d)  the  
nerves. 

Figures 1, 2, and 3 have reference in all four divisions. Refer- 
ence to the other figures is iuade incidentally in the text. 

, 7  1 he anlage of il, the deciduous central incisor, is surrounded 
by a n  incoiiiplete hood o f  p r e i ~ ~ x i l l a r y  bone. Apart from being 
open orally, the hood hut, openings against the neiglibouring an- 
lase (i2,  the deciduous lateral incisor), causing i t  to  he incom- 
plete. The perinanent incisor, I,, which is found in  the bell stage, 
falls within the same hood. However, there is an incoinplete parti- 
tion of bone between the anlages of the temporary and of the 
perinanent tooth. The niedial wall of the bony hood is also the 
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Fig. 2. From preparation no. 6 .  
Horizontal section approximately in the middle of the  incisive canal. The 
canal Iiranclies, with clearer demarcation in  the bone. On the left side a nexv 
branch  of plexus dentalib has come out in  the midline. Thc other branche5 
ha \e  ii downward direction on the medial side of the follicle of the per- 
manent incisor. The canals arid the median artery ha\ e approachcd each 

other more closely. 

Key to  rrbbrc~viations 
a.j. = arterial junction in  

a . 1 1 . p .  = a. na\opal:itina 
a.p. 

a.p.m. = a.  palatina major 
c.i. = canalis incisivus 
c.p.5. = cartilago paraseptalc 
c.s. 1 cartilago septale 
d.n.p. = ductus riasopalatinus 

foramen incisivum 

= the median artery (a. 
prnemuxillari\ mediana) 

in Figirres I ,  2,  4, 6 ,  and 8: 
f.i.  = foramen incisivum 
11.a. = n. alveolaris superior 

anterioi- 
11.n.p. = 11. nasopalatinus 
n.p. 

r.n. = ramus nasalis of n. 

s.i. = sutura incisiva 

= the  median ucrve (11. 
praemaxillaris medianus) 

alveolaris superior anterior 
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medial liiiiit of the preniaxilla. It extends anteriorly froiii spina 
nasalis anterior and the inferior of the alveolar process back- 
wards to the upper and the lower opening of the incisive canal. 

The cleft between the medial walls of the preniaxillae of the 
two sides is filled with the connective tissue which forms the 
prernaxillary median suture. 

T h  two medial walls are slightly convex towards the midline. 
They are not completely in contact a t  any point, but coriie rela- 
tively near each other in the frontal half, corresponding to the 
greatest curvature of the crowns of both deciduous central in- 
cisors. From here forward, the cleft broadens out slightly, until 
the medial wall progresses with an even curve into the frontal 
wall. Behind, the cleft also broadens out somewhat, to again be- 
come narrower between the two incisive canals. 

The median suture essentially consists of connective tissue of 
:I periosteal nature. From the frontal wall on both sides, one can 
follow the periosteum into the cleft opening, where the two strata 
fibrosae lie close to each other. Their long horizontal parallel 
fibres running in the sagittal direction soon become interlaced 
across the midline, and this network is reinforced by a few fibres 
which run crosswise, approximately vertically to the iiiedian 
plane. Further inwards the sagittal fibre groups gradually collie 
to :in end, and essentially transverse fibres may be noted. In the 
lace work there are also fibres with an aliiiost vertical course. 

From openings in the medial walls, relatively large blood 
vessels directed towards the inidline iiiay be noted, espe- 
cially in the upper part of the median suture. These vessels, 
which iiiust be assuined to come from the supply region of a. 
alveolaris, can usually be followed for a short distance only. Oc- 
casionally, they may be seen extending further and will soine- 
times be found connecting with a iiiain median vessel. This is 
described more closely in the section on the arteries. A clear and 
conspicuous anastomosis across the midline is seen in Fig. 4. 
This finding, however, is restricted to this one case. The con- 
nective tissue of the suture is otherwise permeated by numerous 
capillaries which, on the whole, follow the direction of the fibres, 
and which can very often be followed froin one side of the niid- 
line to the other. 



'I he Irlczsicie (:cl lr tc l  

7 .  1 he r ight  ;ind left  incisive c:iri:ils (cnn. Sleiisoni) open i n t o  
the nasal floor, one 011 ex11 4 e  of the septum of the nose, iiiedi- 
ally ;ind just behind the crowis  o f  the :inlages of  the nietlial 
l)eriii:iiiciit incisors. On their way through the hone, the can:ils 
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are  bounded in front and on both sides by the preniaxillary bone, 
and posteriorly by the frontal edge of the hard palate. In this 
area the sutura incisiva is a clear boundary between the niaxilla 
and the premaxilla. 

The canals run  downwards, slightly forward and inedially, and 
finally converge and open on the palatal side in the foramen 
incisivum. Nowhere is a canal coiiipletely surrounded by bone, 
or completely separated from the other by a continuous wall. 
Even at  the top, where the canals lie furthest away from each 
other, :t horizontal section shows the connection of the fibrous 
tissue through a winding bony cleft on each side of, and across, 
the midline. 

Each of the canals is again divided into two parts, :in anterior 
or lateral part and a medial part. In the  anterior pcrrt, a longer 
or shorter ductus nasopalatinus, which leads from the nasal 
cavity down in the direction of the papilla, may be noted. Inside 
i t  is covered with a continuation of the nasal iiiucous ineiiibrane. 
Together with the duct an  artery, one or two thin nerve branches, 
a fair number of mucous glands with outlets to the duct, epithelial 
illasses and cystic cavities mey be seen. In the  medicxl par t ,  
sl ightly posteriorly, n. nasopalatinus, in one or, more often, 
several branches, runs together with an artery. 

Moreover, there is found in both parts of the canal a connective 
tissue, which is partly arranged in  a loosely knit lacework and 
p r t l y  in  tighter fibre groups surrounding the various regions of 
the canal and connecting thein to each other. Finnlly, a number 
of veins are found. 

The above-mentioned tissue elements, which constitute the 
contents of the canals, vary quite considerably from one specimen 
to another and :ire also frequently different on the right and left 
sides. The connective tissue, the nerves and the veins, however, 
are  rather constantly found in  the places mentioned. 

The Arteries 

In  all the preparations, anastoilloses are  found between vessels 
of the incisive canals of the right and left sides. 

All the arteries of the two above-mentioned regions of the 
canals may be identified as  continuations or branches of a. na- 
salis posterior septi. Often they gradually becoiiie siiialler and 
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h:ive :iliiiost disappeared before they reach the forniiien inci- 
\ i \  UJII. One or two of them inay show a direct connection \tit11 
:P. p:il:itiri:i iiiajor in  or near for:inien incisivuiii, which is a con- 
'1 ) ic iiou s j uii c t i on. 

An :~tteiiipt € i n s  been made to  reconstruct the course of tli 
arterie.; on tlic bn.;is of the  horizontally cut preparations (Fig.  3 1 .  

'I'hc superiuiposrd :irrows show the direction in m7hic-h the luiiieii 
o f  the :irteries :ippeurs to  tliiiiinish. The illustrations also dimv 
Ihat froiii the junction in the forniiien incisivuiii some new a r -  
terial 1,r:iuches extend. Of these vessels, those which :~ppe: i r  
r:ither const:intly are;  two or three small h i n c h e s  which follo\t 
11. n:i.;opaI:i tinus in  i ts  terniin:il raiiiificutions forward and down- 
wirt l  into p p i l l a  incisivn ; one unpnired branch which, froiii the  
front:rl part  of l'oranieri ineisivu tii ,  has its course entirely in  !he 
i i i c d i a n  I)lane, ccntr:illy in  the connective tissue of  the  sufure. 
I t  runs, ;IS ;I rule, in :I hig curve, first :ipproxiJnately vertic:ilIy, 
Iheri :iliiiost horizont:illy under the septuiii, :ind continue\ i t \  
course forwards :md ;I little downwards to the soft tissue j i i \ t  

under spina n:icnlis :interior, where its terinin:il l)r:iiiche\ :ire 
l i t  lie fourid. Fig. 6 :I shows the course of this artery in  i t \  enlircty,  
f'roiii 1)rcpiixtioii no. 2 .  

'l'his h r t  Jlienlioned artery is  called the nifJdicrn  trr.tcirg. 

Occ:rsion:illy, esi~eci:illy where the steiiis of a. p:il:itin:i i i i : i jor 

do not rc:ich the foramen incisivum, either on the right or on the 
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Specimen 3 Specimen 4 

v 

Specimen 5 

F 

Specimen 6 



a .  

b. 

Fig. 6 .  



Pl~EMAXILLARY NEIiVES A N D  I3LOOD VESSELS 197 

left side, the median artery is small, and can be followed only 
in  its vertical course. In  other preparations, however, it is con- 
spicuous and relatively large. 

The Xeruea 

Fig. 7 shows schematically the relation, described below, be- 
tween the premaxillary nerves of the two sides a s  they appe:ir 
from this study. 

Before n. nasopalatinus leaves the septum and enters the canal, 
it divides a few times, sending branches forward into the iiiucous 
meinbrane. It also sends one or two small branches which follow- 
the ductus nasopalatinus (or its canal branch where the duct is 
missing) down to the palatal iiiucous membrane. The main stein, 
with one, two, or three branches which lie close together, passes 
through the posterior, medial part of the incisive canal, and 
sends, en route, more or less horizontal threads towards the niid- 
line. These threads converge from the right and left sides into 
u med ian  nerve which continues forward with the inedian artery. 
Fig. 6 a shows the inedian nerve together with the iiiedian artery. 
The course of the median nerve is the same, even in  those cases 
where the median artery seeins to be lacking its horizontal part. 

The nn. nasopalatini of the two sides approach each other on 
their course through the respective canals, and in  foramen inci- 
sivuin they lie closely grouped around the median artery near i ts  
point of origin. Here also they may be found to anastornose. Then 
the nerve branches appear to diverge somewhat and run  forward 
and downward into the papilla incisiva and the region just in 
front of the papilla. 

N. alveolaris superior anterior, in its prernaxillary course, con- 
sists of a number of branches. The uppermost, i.e. the foremost 

Fig. 6. From preparatiou no. 2. 

a. Sagittal section showing the median artery and the median nerve through 
the whole of their course. 

The artery originates in foramen incisivum, which is also a meeting point f o r  
other artery branches. Fibres from the two nn. nasopalatini here join the 
median artery above its source. A good way forward is  seen the point of 

junction with r. nasalis. 

b. Greater enlargement of the source of the median nerve. 
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\ppening of can. incisivus 
nasal 

n. nczsopalci.tinus\ 

branch, goes to the  iiiucous Jiieiiibraiie in the i'ront:il, ~nedi:il part 
o f  [lie 1i:is:rl floor. 'There i t  joins the threads iroiii the first inen- 
tioiied r;in~ific:itions of n. n:isopalatinus. Together they for111 :I 
sm:ill h i n c h  which p:~ss"es by wry of  a duct through the hone 
under the septnm some distance forward,  arid froui there dowi  
Lo the iiiedinn suture, where they join the  iiiedian nerve (Fig.  8 ) .  

At least m e  or two other 1ir:inches of 11. :ilveolsris superior 
anterior also go through the iiiedial wall of the bony crypt of  the 
tooth follicle and are thrust  out in the premnxillary connective 
tissue of the iiiedi:tii suture. Here they either join the iiiedian 
nerve, or  turn forward and go under and parallel to it. I t  has not 
h e n  possible to demonstrate with certainty any direct connec- 

Fig. 8. Froin preparation no. 8. 
:I. Frontal sect ion f :ti- forward. 

'l'lie junction of I'. nasalis of the  right side and the median nerve is  seen 
in :ipproxiniately the centre of the picture. The junction for the r. ii:isali\ 
of the left side is found about 300 p furthcr back. The median artery appear\ 

t o  lack its most anterior part in this preparation. 

t). High niagriification of r. nasalis and the median nerve at the junction. 



11. 

Fig. 8. 
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t ion 1)ttween such nerve branches across the inidline, hut t1ic.y 
of ten  :ippro:ich each other very closely. 

‘Hie rest o f  the hranclies froin n. nlveo1:tris superior anterior,  
1wrIi:ips 8 10, run just  over a n t i  behind the apicul region of the 
tec t l i .  ‘I’hence they turn  downw:irti\,  along the  medial pcripltcry 
(4’ the  follicle o f  the pernianent central incisor, finally giving up 
their tcriiiin;il r:\iiiifications to  the gingiva on the lowe\i p r t  of 
the :iIveol:ir process around the inidline, partly in  the saiiie regioii 
nliere the hr:incties of the n. nusoI):iI:itinus end. 

N. p:il:itinus :interior has :I number of very sinall brancIie\ 
that fo l low the  pn1ut:il artery Lo the formien iiicisivuiii and f ur-  
t h e r  forward into the gingiva. Occasion:illy, some of these l ine 
brmic.hes seeni t o  follow the arterial branches up  through thc 
for:iirien :rnd onward with the iiiedian artery. 
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Analysis of Gross Skeletal Material 

The 55 halves of upper jaws were divided by age groups a s  
follows: 

3 approx. new born 
1 ” 3 years 
3 ” 4-5 ’) 
1 ” 7 ” 

11 8---20 years 
36 older 

In  the first four groups, which include specimens up to and 
including seven years of age, all showed in the medial mcdl of 
the premaxilla, a clear, curved furrow from the foramen inci- 
sivum, going first upwards, then forwards and finally down- 
wards. This is in conformity with the histological observations 
(Figs. 6 K: 9) .  

Fig. 10. 

Left upper j a w  f rom an  approximately 15-year-old. The medial wal l  of the 
premaxilla shows a number of deep vertical furrows, but no clear curved 

furrow. 



r .  1 lic bony wull w a s  rel:itirely stnooth in  all  these sinall crania, 
\z i th soiiie \in:dI foraiiiina for vessels :ind nenres, especially in 
Ihc uppertiiost p i r t  near the highest portion of  the curved f u r r o v ,  
a s  well :I \  in the  frontal  edge. 

In the  older crania,  the bony \ \ a l l  h:is :tssuined :I it iore d i k -  
integrated :ippe;ir:ince, with rcrticnl groove\ :ind hony crc\t \  

Fig. 10 ) .  Neverlheless, i t  W:IS possihble to find the  curved f u i ~ m \  
in \ia of  the eleven \pecinieiis in the H--20 > e x  age group (Fig.  
I 1  ) ,  :ind in eighteen o f  the  Lhirty-six from the older indi \ idual \  
(Fig.  11 j .  The fur row WIS very clear in the crmiiuiii which \ \ a \  
oh\iou\ly f r o i n  the oldest individu:rl. 
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tion of nerves and blood vessels across the midline, and concern- 
ing the course of the artery in the incisive canal. This picture will, 
however, to a certain extent be dependent upon the significance 
one attributes to the median artery and nerve, i.e. the findings 
which in previous works have been quite insufficiently discussed. 

The median arterg always originates from the junction in  the 
foramen incisivuni, and as a rule can be followed, possibly with 
a diminishing lumen, throughout its curve upward and forward, 
until it conies to an end in the soft tissue under the spina nasalis 
anterior. 

The artery was found in all preparations, and both Bruni and 
Bellairs say that it is seen so often that it must be regarded as 
normal; however, neither of these writers has followed it through 
its entire course. Bellairs believes that it is this artery, and not 
a nerve, that runs in the median nerve duct which Scarpa, in 
his time, described as the duct for the left n. nasopalatinus. Le 
Double (1906), who has probed the duct in numerous crania, 
says that it is usually a dead-end duct, only for the supply ves- 
sels. Bellairs, however, produces a picture of a preparation which 
shows the medial wall of the preiiiaxilla of a child of nine 
months, and draws attention to a curviforin groove from the 
foramen incisivuni, going upwards and forwards until it ends 
under the spina. Without placing this in connection with the 
median artery which he has referred to earlier, he says that the 
same curve is observed in other cases, but comments: ”Its signi- 
ficance is obscure.” 

The curved furrow in Bellairs’ preparation corresponds in  all 
essentials to the curve of the artery-nerve on the median section 
in Fig. 6. It has proved easy to establish that the curviforin bone 
duct in  the medial wall of the preiiiaxilla is very common, espe- 
cially in crania of infants, and there can hardly be any doubt 
that it contains the median artery. 

Judging froin the present investigations, the median artery is 
a normal, commonly occurring vessel. Within its limited area, 
it is quite a dominant feature from several months before birth 
and for at least soiiie years thereafter, and often up to higher 
ages. 

In some preparations the artery appears to be more poorly 
developed than in others. In such cases it is found only in the 
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vertic:il part of its co~irse .  \Ve do not know whether i t  would 
11:1\c :ipl)e:ireti relatively inore strongly developed at a later stage 
in the s;t iiic individual, o r  whether it would ha\ e reiiiainetl wed\ .  
1 '1 i~~  craiii:i of older persons, however, show that the developiiient 
of the  ~tiedi:in artery in :I good iiiany cases is too we:ik to iiiake 
:in iiiiprcssion in thc niedial x i l l  during the growth and develop- 
iiieiit of  the 1)re1n;ixilln after tlie earliest periods 0 1  childhootl. 

7'hr nict l i trn  iz~riw has, in all  prep:irations, been :is const:tnt a 
finding :is has the iiiedian :trtery; indeed, i t  iiiay be ohserved in  
it \ entirety eve11 where tlie horizon t:d par t  of t he  artery's co~ir \ ( '  
i \  lo\[. 11s origin seems :ilw:iys to  be from the coI1vergirig 
branches o f  the right nnd left 1111. n:isop;il:ttini, joining the course 
of the iiictliaii artery :it various p i n t s ,  either ne:ir i ts  source in 
the for:iiiien incisiyuiii or higher 111). In ;ill the preparations il 
c.oiiiii~iuiic~ites with hranche4 of 11. alveolaris superior :interior. 

'I'hc iiicdi:in iierye wi\ ohserved hy \ru~u, hut otherwise no 
i i i c w t i o n  o f  it is found i n  the literature. It is not iiiiprol)ahle, l ion-  
e w r ,  thaf j u \ t  this nerve iiiight have I)een the h s i s  of S C U ~ / J U ' \  
a\suiiil)tioii,  which still persists in certain :iii:i~o~iiic:tl textl)ool\s. 

r\llJioiigIi t h e  ohserv:itions in:ide in this 4tutly did not re\c:il 
how long  the iiicdi:tri nerve m i y  be seen postn:it:illy, i t  :ippe:ii.\ 
lil,cly tl iat t h i s  structure is present :IS long  :I\ tlie curved d u c l  

Seen in re1:iIiori to i n m y  other nerves :tnd vessels, the iiietli:in 

i i e r ~ r  and ar tery :ire in\ignificniit i n  size :ind estent, even whcn 
thcy :ti)pe:tr niost highly developed. Ilespite this, they :ire vcry 
i~otice:ihIc when one exaiiiines the iiietli:iii suture, :ind t he  f:icl 
that  they :ippear s o  regularly signifies that  they both h a v e  :I 

drfinile function, :it least a t  one st:ige in  the development of  the  
~)reiiiaxill:i. They iiiuy also be special generic fe:itures. 

Studies of iiiore extensive and varied material, frorii both :ini- 
in:ils and liuiiiu~is, however, seein to be necessary to  :ipproacIi 
the question of :I definite ontogenetic and phylogeiietic signi- 
1ic:mce of the iiietli:in artery and nerve. 

The present investigation seeins, however, sufficient to est ab- 
li\h tha t  with this unpaired branching of artery and nerve there 
is a distinct coinmunication :icross the midline at a certain age 
Bevel. 'rhis age level coincides with a n  immensely i i i i p r t an t  

ion on the iiiedi;il w:i11. 
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period in  the development of the jaws and teeth. The condition 
probably continues for ;I longer or shorter time. 

There is every reason to give concise anatomical names to the 
median artery and the median nerve, viz. a.  praernnrillrrris m e -  
dian* and n. prcremnxillaris mediccnris, respectively. 

W e  can now return to  the two unclarified points mentioned 
in  the introduction; the preniaxillary median suture as  a division 
between the nerves and vessels of the right and left sides, and 
the course of the artery in the incisive canal. 

The Preninxillarg Mediun Sutirre 

As a result of this study, the question of anastoiiiosis across 
the midline is now easier to answer. This is especi:illy so where 
n. nasopalatinus and a. nasopalatina are  concerned. All tlie pre- 
parations show that such coniniunication occurs not just once, 
but a number of times, for both the nerves and the vessels. 

A iiuinber of textbooks have long ago alleged :mastonioses for 
nn. nasopalatini. A s  fur as that goes, there is nothing surprising 
in having the accoinp:inying arteries also showing aii:istonioses. 

For the blood and nerve supplies which come froiii the original 
processus iiiaxillaris, the answer must be more qualified. 

In  only one case is there a vessel of some size, which goes from 
the supply region of a. alveolaris superior anterior directly across 
to  the other side, unequivocally demonstrated. Coniiiiunication 
from the side to the median artery can be found. Moreover, there 
are  a number of c:ipilltiry anastonloses over the midline. 

In the case of n. alveolaris superior anterior, no direct anasto- 
mosis over the midline has  been demonstrated with certainty. 
The ranius nasalis of tlie nerve communicates, however, with :I 

branch of n. nasopalatinus of the same side, and can be followed 
onwards to the terminal fibres of the median nerve. Other ter- 
minal branches of the alveolar nerve can also be followed to the 
median nerve, and yet others for a short distance in the connec- 
tive tissue of the iiiedian suture. These branches from the two 
sides come very close to each other and the possibility of direct 
anastomoses over the midline through fine fibres cannot be dis- 
missed, even though they have not been found in this study. 
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The nerve fibres and, inuch inore rarely, hlootl veswls, which 
, I  rise in  [he niaxillae and which supply the bone :ind teeth of' t he  
prci i iax i lh ,  s h o w  ;I nuinber of  junctions in lhc inetliun nervc and 
.irler.y. Even though in  inany \peciinens those junctions inay he 
re~:irtfed a \  i i  t r:insitionnl stage :~ssoci:itetl with early g r o ~ t h ,  
aivvcrtheless, their  existence does incan that  there are :I nuinbei* 
~ ) f  possibilities for the developnient o f  direct :in;istonioses. 

I V i l h  regard to  the purely practical questions ~vhicl i  11:n c 
t i  in connection with injection technique, it can swfely he 

,wid that no iinding in this in~es t ig :~ l ion  ni:\lics i t  re:ison:ihlr l o  
t - ~ .  I i e \ c t h :i 1 11 . ii :I sop a 1 :it i nu s :I I on e , in general , i n n e n  :I t e\ t h t, 
incisor\. But there appear\ l o  he many other possihle c';iu\e\ for 
the in:rdtqu:ite effect oil t h e  incisors of injection in t h e  for:iinen 
tnfr~ror1)it:ilr. 

1 h e w  c'iinsc's are: 
1 1 ) (:omiiiunic:itioIi between :rlveolar nerves of Ihc right :tiid 

left sides via the 1nedi:in n e n  e ;  
2 1 Other possible, a s  yet unproved, direct connection bet\\ erii 

:I f e ~  1,r:inclies o f  l h ~  :ilveolar nerves of the two sides; 
I 3 1 Supl)leinerilury innervation froin n. nnsop:ilatinus \ i:i the  

iiicdiaii nerve; 
I 4 )  Suppleincnt:rry innervnlion from 11. n~isol)~il:itirius via 1'. 

11 : i s 1  I i s ; 
I 3 A coinhin:ition of (1 ,) - (4 ) .  

I n  conclu\ion, ;in answer to the first main question, i.c., Ih:it 
I h e  prein;ixill:iry suture forms :I burrier between the right : ind 

left \ides, ii1:ry now be :itteml)ted: 
The inidline fornis no :ihsolute tlii ision between the ner ie4 and 

.ressels of the two preninxi1l:w. Tlie connections are, howc\ ~ r ,  
clearly hoth rarer and inore special than  is the c : m  for Ihe \ o f t  
liasues which cover the hone. Esyec'ially characteristic of the pre- 
iii:ixiIl:iry median suture :ire the 11. pruein:ixill;iris inedi:inus :inti 
t he  a. praeinaxi1I:iris inedinna (here charted), which s e n e  :I \  

links in t h e  connection between the 1nnxill:iry supplies o f  the t n o  
sides. 

r .  

l h e  Conrse of ihe  A r t e r y  in the Incisine Ctrntrl 

The proposed reconstructions of the course of the arteries in 
the incisive canal show n surprising number of variations fiwui 
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one preparation to another. This may be the reason for the di- 
vergence in the descriptions of those anatomical features. 

In only two of four cases has a.  palatina major from each side 
been found to reach all the way to the junction in  the foramen 
incisivum. In one case this has been shown froin the one side 
only, and in one case not at all. On the other hand, a. nasnlis 
posterior septi can always be followed down into the incisive 
canal from the nose, with branches in both parts of the canal on 
the right and left sides. One or two of these branches will coin- 
niunicate with a. palatina major where this reaches as far as to 
the foramen incisivum. When this occurs, such a connecting 
branch becomes relatively voluminous, and the direction of the 
bloodstream then goes, as a rule, upwards. This, in the histo- 
logical sections, is determined by the direction in which the 
lumen of the artery diminishes. It appears that when the palatal 
artery participates in the blood supply to the incisive canal, it 
will govern the direction of the course of an a. nasopalatina. If 
the increase from the palatal artery is absent here, the direction 
of the arterial bloodstreani in the canal will be determined only 
by the nasal artery and flow downwards. 

The question naturally arises whether the situation which is 
present in each single preparation will necessarily continue un- 
changed in the growing individual. In respect to development, i t  
is probable that a. posterior septi has attained its terminal hran- 
ches earlier than a. palatina. The possibility that somewhat later 
the palatal artery would have gone ahead and developed more 
fully, and thereby would have changed the situation, is certainly 
not excluded; cf. preparation 3, which is f rom one of the youngest 
individuals. All in all, however, one readily accepts that the 
palatal artery is not so certain a participant in the blood supply 
to the prernaxilla as is the nasal artery. That, in a number of 
cases, the median artery is little developed could possibly he 
connected with the fact that there is no supplementation from 
the palatal artery. 

In conclusion, it may be said that the course of the artery in 
the incisive canal is dependent upon the different possibilities of 
combinations among the supply vessels; a. nasalis posterior septi, 
which always participates, and a. palatina niaj or, whose parti- 
cipation is more irregular. The direction of the bloodstreani in the 
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cun:il is upm:trds, i n  relatively large branches which show con- 
nections both l o  the pn1:rtal arid to the n:is:il :irtery. The hlood- 
stre:ini goes downwards in d l  br:inches with connection only t o  
the msa I artcry. 

I t  is possible that  tlie supply arteries' relnlive influence upon 
ihc. direction of the h1oodstre:iin in the c:in:iI ]nay change  with 
inci*e:tse in age. 

SK'hIhlA 1IY 

Esci4oiis of the anterior, central part oC the upper jaw f iwi i i  

nine ~ I L I I I I : I I ~  speciiiiens of  180- 430 days of  age w e i ~  exniniiicd 
iiiicroscopic:rll~ in order to s tudy whct l~er  the  nerves :ind v 
of the preiiinsilla comiiiunic:ite :icro\s tlie niiclliiie, and, :it t h e  
s:iinc t ime, whether :I. nasopa1:itin:i runs froiii the nose to\\iird\ 
ihc ,  paI: i tc  or uice iwrs(i. This .;tudy yielded the following f ind-  
In#\: 
t 1 ) RTen es and vessels in the incisive c:iii:il coniii~unic:iie 01 er 

the inidline, :ind es1)eci:rlly in  tlie foraiiien incisivum. 
i 2 )  Froii i  :in wterial  junction in the forniiieii incisivuiii there 

exleiit?\ :in uiip;iired arterial  hrancli which has not previ- 
ou5ly been c1i:irteri. I t  h i s  its course upwards, centrally 
in the inetlim suture, : t i id c;in \cry of ten  be followed further,  
in :I curve forward :md downward, iiritil i t  terii1in:ites under 
Ihc spin:i nnsnlis anterior. The present author has cnllecl it 
( I .  premtr.xiZZnris nzeditrncz, or siinply tlie median artery. 

( 3 )  T h e  right : ind left 11. nasop:ilnti~ius give off  fibres nhich  
I'oriu :I single, unpaired nerve branch with essentially Ihc 
w i i w  course a s  the  median artery. 'I'liis is called R .  pwmmil- 
h i s  nicdirrnr1.s or the inedi:in nerve. 

( 4 )  N. alveo1:iris superior :interior gives off ,  as its upperriiost 
tirid foremost terniin:il branch a r:i~uus iiasalis, which :m:isto- 
i i ioses a loiig way forward in the floor of the n:iswl cavit) 
with :I braiicli frorii 11. nnsopalatinus. Thereupon, r. n:is:ilis 
continues to the  niedian suture, where i t  joins the niedim 
nerve. A few other terminal branches of the alveolar nerve 
tilso lead out in the median suture, where they either join 
the iiietfiaii nerve or take a forward course, under and paral- 
lel with the latter. 
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(5) From the supply region for a. alveolaris superior anterior, 
vessels may occasionally be found in coiniiiunication with 
the median artery. A direct course of similar vessels across 
the midline, apart from the median artery, was obseryed 
once. 

( 6 )  Capillaries cross the midline. 
( 7 )  The size and course of the arteries in the incisive canal vary 

greatly froiri one preparation to another, and, :is often be- 
tween the right and left sides. A. nnsalis posterior septi is 
always found to contribute branches to the artery supply in 
the canal. A. palatina iiiajor also often contributes, i.e., when 
on the one side or on both sides it reaches the arterial junc- 
tion in the foramen incisivuui. When this is the case, an a. 
nasopalatiiia, on the one side or on both sides, will, as a 
rule, run upward :is a connecting branch between the palatal 
and the nasal artery. When a. palatiiia iiiajor does not reach 
the foramen incisivuni, the artery’s course in the incisive 
canal is identified only with the nasal artery, and goes down- 
WtWd. 

A supplementary investigation utilized 55 fragiiients of human 
skulls, where the medial wall of the preniaxilla w a s  exposed. 
Eight were from children of various ages up to seven years, and 
they all showed :I curved furrow for the iiiedian artery. The rest 
came froiii older individuals, eight years of age or iiiore. On half 
of these, the saiiie furrow was found. 

RfiSCJMl? 

LE COURS DES NERFS ET DES ARTBRES PRfiMAXILLAIRES 

L’auteur a fait des recherches inicroscopiques sur les sections 
centrales antkrieures de la iiiiichoire supkrieure de spkciniens 
huniains 5gi.s de 180 ii 430 jours pour constater si les nerfs et 
les artkres prdinaxillaires coinmuniquent sur la ligne m6tliane et, 
aussi, pour examiner si l’artiire naso-palatine court du nez vers le 
palais ou du palais vers le nez. Les series de sections ont donnd 
les rdsultats suivants: 
1. Les nerfs et les artbres du canal incisif coiiiniuniquent sur la 

ligne mkdiane et surtout d i n s  le foramen incisivuin. 



I)’un p i n t  tlc jonction artbriel d a m  le forunien incisij u i i i  

sort line r:iiiiific:ition artkrielle ( p i  n’a pas bt6 d k r i t e  ai~p:ir:i- 
vaiit. Ellc monte au centre de la suture iiikdiane et, d:tii\ l a  
plul):irt des cas, elle 1)eut etre suivie e n  iin arc qui  :iv:in~c c t  
tic see 11 (1 1) 011 r :ihu t i r s o u  s l :I spin a nn s n  I i s ant  br ieu r e . I ;iu - 
Leur lui :I tionii6 le i i o i i i  tie (1.  f~~~~””i(x-t’ilZnI’is rizcdinncr 011 wulc- 
iiie~it :irti.rc 1iii.diane. 

I,es xierf s n:iso-p:ilatins de tlroite et de gauche ccdent des 
fi1:tiiicnts ( p i  forinent une raiiiification nerveuse c o ~ i i i i ~ i ~ i i c  

et  non-:iccouplbe qui suit A peu prPs le cours de 1’:irti.w 1116- 
di:rne. II a 616 q p e l b  n. prccf~.nztrrilZrrris nzetlianzrs, ou le nerf 
i i i  6di:l 11. 

I,e nerf :ilvPolnire sul)i.rieur antbrieur donne coniiiie s:i i x r i i i -  

fieation finale supbrieure et antbrieure un raiiius nasalis, ( p i ,  
sur le dev:int du fond tle la  c:ivitk nnsale s’:inastoiiiose : i j  ec 
uiie r:imific:ition t lu nerf n~iso-pnlatinus. I)e ce point 1c r. 
nasulis continue jusqu’h la  suture iiikdiane oil il se coiljoint 
:tvec Ie ncrf iii~kiian. Quelques autres ramifications fiiialch du 
neri‘ al\6olaire conduisent aussi $1 l a  suture niPditlne oil ellcs 
se joignent :it1 nerf nikdian, oh hieii elles procident soils c e  
n e r i  en direction parallille. 
J):rns In ri.gion desserlie par 1’:i. alveolaris superior :interior 
on p u t  quelquefois trouver des :irthres (pi  soiit en coin- 
iiiuriic:iLioii :ivec 1’:irthre nibdintie. Dans un ras on a i iwu\  & 
uri cours d i r w t  de pre i l les  :irtPres h travers 1:i lisne m&ii;tnr, 
en tl6Iio1-s tic l’:~rti.re in6di:iiie. 
Des cnpil1:iires croiserit 1:i ligiie rnbdiane. 
I,es tiiineiisioris et le cours dcs Ctrtc‘res dans le caiialis iiici- 
sivus wirieiit sensihlement de prbparation h pr6par:iiioii, sou- 
vent niPine le cGtb droit et 1e c6ti: gauche diffhrent. On :t con- 
stat6 que 1’:i. alveohris posterior septi contribue toujours :)\Ec 

ses rnunifications h 1’;ipprovisioiinenient artbriel tlu c;iii:il. 

L’a. p l a t i n a  iiiajor y contribue :iussi souvent, ~iot:iiiiiiieri t 
c p n d  elle parvient de I’un ou des cieux cOt& ;iu iioeud art& 
riel d m s  le forumen incisivuiii. Quand celn est le cas Line 
artcre nasopalatine, de l’un ou des deux cOtCs, monte, coinme 
rhgle, d’en bas vers le haut  coiiinie raiiiification de jonrlion 
entre I’arthre palatine et l’nrtkre nasale. Qunnd l’a. p t l a t i i i a  
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major n’arrive pas jusqu’au foramen incisivuni, le parcours 
de l’arthre dans le canal incisif est dCtermin6 exclusiveinent 
par l’artbre nasale et elle descend du hnut vers le bas. 

Des recherches supplkiiientaires comyrennent 55 fragments 
d’os huniains du visage oh la parois mCdiane de la yraeniaxilla 
btait inise A dkcouvert. Dans 8 cas, concernant enfants Qgks de 
0 B 7 iins on a trouvk u n  sillon en fornie d’arc pour l’arthre m k -  
diane. Le reste du inatkriel provenait d‘individus plus Asks (SU- 

pkrieurs A 7 am) .  Dans la nioitiC des cas on a ici aussi retrouvk 
le i n h e  sillon artkriel. 

ZUSAJIJIENFASSUSG 

VERLAUF DER PRAEMAXILLAREN NERVEN U N D  ARTERIEN 

\’on 9 Praparaten nienschlicher Oberliiefer iiii Alter von 180- 
430 Tagen, wurde der vorderste, zentrnle Teil ~nikrosltopisch 
untersucht uiii festzustellen ob die praemaxillaren Nerven und 
Arterien iiber die Mittelinie Iiommunizieren, und ob die a. naso- 
yalatina von der Nase aus gegen den Gaunien oder voiii Gauiiien 
gegen die Nase aerlauft. Die Uiitersuchungen der Schnittserieii 
ergaben folgendes: 

1. Die Nerren und Arterien in  canales incisivi treffen uber der 
hIittellinie zusaiiinien, besonders ini foramen incisivuin. 

2. \’on einein arteriellen Knotenpunlit aus iiii foramen incisivuiii 
wurde ein ungepaarter Arterienzweig festgestellt, dessen Ver- 
Inuf friiher nicht nachgewiesen wurde. Er verlauft aufwarts 
zentral in  die Mediannaht und kann sehr oft in  eineiii Rogen 
nach vorne verfolgt werden, bis er unter die spina nasalis 
anterior miindet. Der Verfasser dieser Arbeit gab dieseni 
Arterienzweig den Naiiieii a. pmenicrxillnris medianu  oder 
Medianarterie. 

3. Der rechte und linke n. nasopnlatinus weist mr t e  Fiiden auf, 
welche einen gemeinsanien ungepaarten Nervenzweig init iin 
Wesentlichen den1 gleichen Verlauf wie die Medianarterie 
bilden. Er wird n. prcremcrxillaris medianus oder Rlediannerv 
genannt. 
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4. N. :tlveol:tris superior anterior bildet wie sein oherster u n t I  
vorderster Endzweig, ein ranius n:isalis, welcher weit voime 
iin N:iseiiliiihlenboden mit eineni Zweig WIII n. n:tsop:rl:tt in114 
:tii:istoiiiosiert. hiw setzt d e ~  ratiius nas:rlis zur Median- 
naht fort, in clein er sich niit deni hfediannerv vereinigt. A u c h  
:tiidere einzelnc Endzweige des a1veol:iren Nerves fiihrcii in 
die Medinnii:iht, uiii sich mit detii Mediannerv zu vercinigen, 
oder \ic wrlau fen  n:tch vorne, untenhiti und p:tr:illel tnit 
derllselhen. 

.!. Voni l3ereich der a. :ilreolnris superior anterior findel 1ii;iii 

l i i i i  LI tid wieder Blutgefiisse tlie iiiit der h1etli:in:irterie l i o l 1 1 -  

iiiunizicrend. Ein direliter Verlauf von iihnlichen 13lutgefa\wn 
q u e r  iiher dcr Mittellinie unct :iusserh:ilb der hfedi:tn:trteric 
ist tiur ciniiial nachgewiesen worden. 

6. 1inpill:trcn Itreuzen die hfillellinie. 
7 .  Die Griisse und tler \‘erlnuf der  Arterien ini  c:in:ilis incisiYu\ 

variiert \on  1 ’ r~pr : t t  zit Prlipaixt sehr stark.  Auf der rechien 
untl linl,en Seite ties einzelnen I’riiprates sind sie niicli hliul’ig 
ungleich. Die Zweige tier :I. nns:ilis posterior septi tragcm, 
\vie scholi iiiiiner festgeslellt, zur Arterieiiversorgung in  tlcn 
K:iti:il h i .  Auch tlie :I. p:tl:itin:i iwtjor l u t  in dieser Nincicht 
schr o f t  chssellw, niiiiilich wenn sie auf tler eincri oder auf  
I.)eitlcli Seitrn zuni arteriellen Knotenpunkt in &is for:tiiien 
incisiwiii vorreicht. I \ t  dies tier Fall, verliiuft cine ;I. n:t\o- 
p:il:itin:t :tiif dcr einen oder :tuf beiden Seiteii in tler Iiegcl 
1011 uritcri n:rch :iufwiirts, als \’erbintlungwweig zwisclien tler 
1): I I :it i II :I 1 e II LI n d tl er 11 :I s:i 1 en Art erie. U’e tin cli e :I. 1) a 1 :it i 11 :I 

tti;i.jor m i i i  forainen incisivuiii riicht vorreichI, wirt l  der  . i r -  
terieiiverl:tur i t i i  canalis iricisivus nu r  von nnsaler Arteric he- 
\tiiiiint, welche von ohen nach ahwiirts fiihrt. 

I)ns \\citere Untersuchungsiii:tteri~il uiiifasst Knoclieri \ o n  T,h 
(;e~irhtsl\nocheri tles Menschen, Fragmenten bei denen tlie 1)r:tc~- 
iii:rxill;irc~ hlittel~\:ind freigelegt wtr.  Yon diercn w i r e t i  8 F:~llc 
i i n  A l l cr  vo11 neugeboren his zu 7 .J:rhren. Hier konnte m:in Jwi 
jetleiti cine lqenf i i rmige  Furche der Medi:inarterie fest stcllen. 
Die fibrigen Fiille st:iiniiien voti Individuen iin Alter von 8 J:ihixiri 

und aufwiirts. Die Hiilftc dieser letzteren Fiille erwiesen die 
gleiche 1)ogenfiirtuige Arterienfurche. 
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