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It appears froin the copious literature on fractures of the jaws 
and their treatment that, especially in recent years, jaw fractures 
occur rather frequently in children. Bjerrrim (1932) states the 
percentage of children aillong patients with jaw fractures as 1 3  
per Cent., Reichenbach (1946) 8 per Cent., Kazunjinn d Converse 
(1949) 10 per Cent. Several authors inaintain that, on account 
of the presence of tooth germs, the child’s jaw has a greater pre- 
disposition to fracture than that of the adult person. [Knerr  
(1950), Fischfr (1951),  and Freid d Baden (1954) . ]  Further, it 
is mentioned by Wohlert (1950) that a full dental arch and nor- 
nial occlusion are of great importance for preventing the occur- 
rence of fractures, and that there is therefore a great risk of 
fracture during the eruption of the periuanent teeth. 

The present paper sets out to clarify the late effects of such 
fractures to teeth in process of forination which have been lying 
in (or in close relation to) the line of fracture, by examining p“- 
tients who have had fractures of the jaws in childhood. It will 
be of interest to see whether such teeth continue their develop- 
ment in a normal way, or whether they show disturbances of 
forination owing to the trauma. 

PREVIOUS INVESTIGATIONS 

Little inforination on these probleins is found in the existing 
literature. Z<’riederichs (1940) reports two cases of fracture of 
the mandible in children where there were tooth gerins in the 
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line of fr:icture. I n  one of these cases the gerin in question was 
fou11d after two years in :I noriiiol position :ind in continued 
developiiient ; and in the other case :I process of granulation nntl 
resorption was found around the gerin, the growth of which had 
heen checked. He further reports :I case where :I woin:In aged 
24 sought tre:itinent for :in iIiflainination with a fistuki on the  
chin, stating that  she had had :I fracture of the jaw :it 5 or 6 
years o f  age. Roentgen ex:iinin:ition revealed th:it the  geriii of 
3 -,I the growth of which had stopped at  an  early date, was 
surrounded by :in osteitic process. 

Wtrltlron r.t r r l .  (1943) report :I case of fracture in the cinine 
region, in :I child aged 19  inonths, which healed in  spite of iii- 
fection and suppuration in the line of fracture;  hut on exniiiin:r- 
tion 18 tiionths later :I dentigerous cyst :irountl the crown o f  
the per i n  :me 11 t c:i ni n e was fou n ti. 

Przrfitt (1946) reports :I case of fracture in the region --4, 5, 
where although two teeth erupted :ind cziine into occlusion, the 
root foriii:ition had stopped preinaturely, the root o f  --4 heing 
soinewhat shorter than nortii:il, and the root 5 not longer than 
the crown. 

Knorr ( 1950) reports a case of fracture in :I patient aged 10, 
where 8- was i n  the line of fr:icture. When 4 year% Inter the 
p t i e n t  W:IS ex:riiiined, the tooth w a s  nor~nnl ly  and fully develop- 
ed, :id vital. 

Wohlert (1950 ) reports f o u r  cases where tooth gernis have heen 
in the line of fr:icture, in children 4 t o  A years of age. In two o f  
these cases :I bend of the  root of the tooth in question is seen, 
and inoreover in one of  thein the tooth had erupted preninturely 
and in :I rotated position. In the other two cases the teeth show 
nor I i i  a 1 for i n ,  1) 11 t 11 re i n  a t  LI re e ru 11 tion :in d :I hnor in :I I posit ion. 

Fischcr ( 1  951 ) reports 25 cases of fractures of the inandihle 
in children. In 23 of these c:ises the fracture had involved teeth 
in process of forin:ition. In five o f  the cases the gerins had to he 
reinoved during the trentment. On re-examination of the other 
18 patients nine showed nothing :ibnorinal, while in f o u r  c:ises 

1 I n  Ihi \  report the teeth arc drsignatetl according to  the H t r d r r u p  ajsteiii, 
1 \ignifie\ 1oc:ition of tooth in  t h i s  upp1.r ,jaw, - 111 thc lower jaw. I f  t l i c  
, j i i i I i o l  i \  placed l o  thc right ( i t  the figure Ilic location of t h e  tooth in 
( l i e  i i g h t  \ide of Ilic jaw is iiitlic:itetl arid \ice \ er \a .  
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there was a di1ncer:ition of the tooth, two orthodontic :inoiii:ilies, 
two cases of reduced vitality, one of retarded eruption, two teeth 
were unerupted, and in two cases the root for1ii:ition h:id stopped 
preinaturely. 

I N J U R Y  TO 'IHR1'H I Y  COUHSI? 0 1 '  FOIiMAI ION 

T h e  1Vrifer's o i l i n  Jniwsl iycrf lons.  

In the Department of Head and Neck Surgery :it the University 
Hospital (Rigshospit:rlet) in Copenhagen there were in 1944- 
I 9 5 3  in :i l l  548 adinissions for fractures of the ninndible and/or 
fractures of the ii~axill:~. 54 of these were children under 15 ye:irs 
of age. In 32 of these children there were teeth in process of 
formation in the line of fracture. Further,  there were 15 c:iszs 
of fractures affecting unerupted teeth in adults. These ciises :ire 
not included in the present investigation. 

In three of the 32 children the tooth germ lying in the line of  
fracture was removed during the treataient: In six of the other 
29 c:i se s the r adiogr a I) h s t a I( en i 111 iii edi a t e 1 y after the iicc id en t 
were not :ivail:ible. These children were not, therefore, included 
in the re-examination. The rest of the children, 23, were called 
in for  re-exainination. 22 :ippeared. A general clinical exaiiiin:i- 
tion was inade, and radiographs were taken of the teeth involved 
in the fracture. Further,  in most cases :I vitality test of the teeth 
in question was iiinde, iiiipressions of the dental arches of the 
niaxil1:i and iiiantlihle taken, and models for study purposes 
111 ad e . 

Table 1. 

Sltows the sex and aye tlistri6utiorz tit fhe  tirite when llle fracltrre occtired 
~. 

1 Age tiistriliutiou a t  tlic time w11eIl 

the fracture occured 
, Number of children I 

evarriined 

1 
I I 0-2 ' 8-5 (;--lo 11-15 ' 

years 1 year\ i years , y e a n  
22 ' 1 5 ' 7  l l 9 I 1 O  a 

Table 2. 
Hliotirs tlie distrrhrition of fractiircs irt respect of location of flre f r t zc fuie .  

- ~~ - ~ 

Incisor region Can i nc a 11 d premolar 
~ region 

Molar region 

7 1 (i 6 i 



15 years 
14 
13 
12 
I I  
I 0  
9 
8 
7 
6 
5 
4 
3 

Pyears 
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Fig. 1. This diagram illustrates at what stage of developnient the  teeth wcrc 
hit by the trauma. The figures indicate case numbers. Thc figures are placed 

neeording to t h e  age at which the fractures occurred. 

The distribution of children in respect of sex and age at the 
time when the fracture occurred, and the distribution in respect 
of location of the fractures are shown in Tables 1 and 2. The 
total number of fractures is 29, seven patients having more than 
oiie fracture in tooth-bearing regions of the jaw. Out of the 23 
children, 19, or 86 % were between 3 and 10 years of age at  the 
t h e  of fracture. Table 3 gives a survey of the patients and the 
results of the re-examination. Fig. 1 illustrates at what stage of 
development the several teeth were involved by the trauma. 
(Drawing after Massler, Schorir & Poncher, Ain. J. Dis. Child. 
62: 33-67, 1941). 

T e e t h  in the mtczill(c: 

Of four incisors in the upper jaw two were trauiiiatised before, 
and two after their crowns were fully mineralized. In the exn- 
niination the two teeth to which the fracture occurred before 
the crowns were fully iiiineralized showed disturbances of the 
inineralization and an abnormal position (Fig. 2) .  One of the 
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Fig. 2. Case no. 5 Q aged 12 years. Fracture of thc inaxilla (rcgio + 1,2) 
wlicn the patient was 4 years of age. The illustration shows the state 8 ycurb 
after the fracture. Note palatal deviation and poor minerslization of + 1;2. 

Fig. 3. Case no. 16. 8 aged 7 ycars. Fracture of the maxilla (regio 3,2,1 +)  
whcii t he  patient was 5 years of age. The illustration shows thc state 2 
years af ter  the fracture. Note the unerupted rotated 1 +, which also shows 

arrested root development. 



Survey of 22 cases exalnined fo1 

I 1 1 period from 
description of fracture ’ accident to  j 

treatment I 

age a t  area 
I trauma I affected I No. sex 

I 
fixa. 

9 days 1 1  Arch wires in the  n 
i l  dible. Elastic intf 

Arch wires in the  n 
1 1  dible. EldStic in t  

____ 

5 n  
_____ - -~ 

Linear fracture in the median 

Vertical line of fracture. Dislo- 
-~~ 

line 

cation of 3- -~ _-- 
Arch wires in the IT 

dilile. Elastic int  
4,s- 1 Oblique fracture through 3- ~ 8 h 1 1  . 3 . 1  p I 3 * 

1 +l;2 I Wedgeshaped in region of +1J I 2 1) ‘ 1  Arch wire in the I 
1 

4 3  
- -~ ___ .  ~- - 

Botlifractures follow a vertical I 13 Arch wires i n  the  n 
course. 7- lies horizontally - 1 1  ditile. E l a s t i c s  

Arch wires in the  n ’ 7. 5 )) 3-  oblique fracture through 3- same day di,,le. Ela\tic i n t  

Vertically through - 3 
- ~- ~ 

No fixation 
~~ - 

Arch wires in the  n Vertically through 3- and -6 24 days dihle. E:lastic 
~~ 

I 
10. 0 4 n -1 ,2  1 Vertically hetween -1,2 Arch wire in thc I 

I 5 days Arch wire i n  tlic I 
I 

I 
II -2,3 Oblique fracture 

- 1  
-~~ - ~- 

1 1  NO fixation 

1 1  Arc11 wires in the n 
l dible. Elastic ini 

~ 

8 *  

Vertically between -3,4 

Vertically in regions of 3- and 
- - -2,3. -2  dislocated 

~ - __  

Oblique fracture 

0l)lique fracture I 
Comminuted fracture in region 

Vertically i n  region of 1,2--- 

- . __. -_- 

1- 

I of 3,2,1+, 
~- 

I Arch wires in the r 
1 1  dible. Elastic in1 ( i n  

- 
~ Arc11 wires in the n 
I di1)le. Elastic intl 

I ’ No fixation 

17. j 9 6 >) -2 1 Oblique fracture 
I 

‘ 1  NO fixation 
~ - - 1 1  -_ ~- __ 

1 Vertically in region of 3- and 1 1 .4rcIi wires in the I 
9 )) 1 3--, -’ immediately beliind -7 days 1 -. dible. Intermaxil 18. 

Vertically through 5 -  Arch wires in the  I 
1 1  dihle. Intermaxi 4 n 

~ --.. 

20. 

21. 

~ 

22. 
~ 

1’14 1 -- 3 Oblique fracture 8 n  

13 )) 

- 

Acrylic splint ligatr 

Arch wires in the n 
diblc. Elastic int 

~ 

6 ) )  1 -  2 Vertically through -2 

‘3 >> 1 - 2,3 Vertically througli 7-  

I 
- 

Fissure in region of -2,3 
-~ - . 

21 ~ Arcti wire in the  I 
the mandible. In 

l i  -- 



rturbanucs following jaw fraclures. 

1 1 1  reexa- 
complicating infection j mined I findings 

after 

he man- 
traction ___-___ 

1 9 years Nothing abnormal 

he man- 1 On admission suppuration from thesocket )) 3- unerupted in olAique position, I 
traction 1 of right mandibular deciduous canine 1 1 clilacerated 

he man- 2 months after the trauma sequestrum, ~~ 

traction 1 in region of 3 -  

- ~ - - __ -~ ~~ -- -~ _ 

)) 
1 4- minerahat ion disturlicd, 
, ;I- uneviipted. the crown nia~formed 1 _ _ _ - _  _. - 

tie man- 
traction _ _  

, 
-2,:I oral deyiation, 
:{- checked growth of the root 8 u  I 

I I +l,Z oral deviation, localimd occur- 
1 rence of enamel hypoplasia I X  - 

_- 
17-  arrested root formation, 

-7 hard tissue in  the pulp c:ivity , 7 )) 
he man- Hecurring absce\ses at 7- for 4everal 
traction 1 years after tht  trauma 

~~ ~ __ - ~- ~ -___ 
he man- 1 
traction 1 - 

- ie man- 1 
traction 

0' 3- unerupted, dilacerated I 
I - -  - 

6 )) 

I 

I - - -~ 

cavity, arrested root formation 
-3  unerupted, oliliteration 

-6 checlied growth of root 1 
3 - dilaceration. disturbed mineralization - -~ 

l 5 >) 1 Nothing alinormal 

1 i -3 not~i ing abnormal 
- .  

-2 a u l ~  chamber obliterated 5 3 

7- removed after accident 5 >) 
3 natliina alinormal 1 Abscess a t  7--, nothing a t  -:I 

I __ - ~ ~ _ _  ~~~ - - 
3-3 unerupted, -2 enibeddcd, dislo- - ie man- 

raction I __ ._ __ - ~- ~ 

ie man- I - 2 )) Nothing abnormal raction 1 
~ -- ~ -~ 

- e man- ' 
Taction. 2 B Nothing abnornial 

I 
~ 

- i  

1 + unerupted, rotated, arrested root 
formation.2 - reduction of pulp cavity 

-2 coronal pulp cavity obliterated 

Nothing abnormal 

5- root formation stopped prematurely, 

~- - -~ ~ - -  

hard tissue in the pulp cavity -- 

Nothing abnormal 
I 

I 

I 

- 2 root formation delayed a s  compared - 
1 17 to that  of 2- 

e man- 1 
raction -~ ~- ~. .~ 

7- nothing abnormal. --2, 3 reductiou 1 of tlie pulp cavity. -2 re5orption on 
l 1  I' 1 tiistal surface of tlie root. 

)lint in 1 - 
#iring 
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two teeth which were affected after the crowns were fully nii- 
nerdized was impacted in  :I rotated position, and the root de- 
velopment had stopped (Fig. 3 ) .  The other tooth showed nothing 
:ibnormal. 

One canine in the iuaxill:~ w:is affected after the fornitition of 
the crown was conipleted. It was still unerupted at  the time of the 
re-exainination, but nothing abiioriiial was shown in the radio- 
graph. 

l’eelh in ihe  n?ccntlibIr: 

Four incisors were involved by the trauina before their crowns 
were fully iiiineralized, and five after inineralization was coin- 
pleted. In the re-exaniinution the first four showed nothing ab- 
nornial. Four of the five which were involved after full forilia- 
tion of the crowns showed reduction or obliteration of the pulp 
cavity, while one was unerupted, displaced, and with slight 
resorption. 

A R 
Fig. 4. Case no. 9. 6 aged 10 years. Fracture of thc mandiblc (regio :I-) 
when the patient waq 5 ycars of age. The illustratioiis A and €3 show tho’ 
state 5 years after the fracture. A, Note the internal enamel hypoplasia in  

3--. €3, 3- shows considerable dilaceration. 



A B 
Fig. 5. Case no. 2. 8 aged 11 years. Fracture of  the mandible (regio 3-) 
when the patient was 5 years of age. A shows the state 5 days after the 
fracture. B is a radiograph 9 ycars after the fracture. Note the cmbeddcd 
and dislocated 3-, which also shows slight dilaceration. A wction of the  

same tooth is seen in f ig .  9. 

Fig. 6. Case no. 7. 8 aged 11 years. Fracture of the inandihlc fregio a-) 
wheii the patient was 5 years of age. The illustration shows the state  6 

years after the fracture. Note thc embedded and dilaccratecl 3--. 
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A 

I3 

1;ig. i. aged 9 year\. Fracturr of t h e  inandil,lc~ ( I r g i o  5 ) u h c n  t l l r  
paticlit T W ~  8 scars of age. A shows the state imniediately after the  fracture. 
I3 is  ii radiogr:iph taken 11 months after the  fracture. Notc the  deficient 

root form:ition and the almost obliterated pulp chamber o f  5-. 

In a l l  14 canines in the lower j a w  were involved in the frac- 
tures, nine of these before, and five irfter the completion o f  their 
crowns. I n  the re-exaininntion four of the first nine showed 
nothing ahnorinal. One hiid erupted in an abnorin:rl position. 
One showed disturbances of mineralization, and dilaceration 
(Fig. 4 A and B) ,  and three were unerupted (Fig.  5 A and H ) .  
One of the three unerupted teeth was also dilacemted (Fig. 61, 
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A Ii 
Fig. 8. Case no. 8. 8 aged 14 years. Fracture o f  inandible a t  8 years of  age. 
A, Fracture immediately after accident. B, Condition 6 years later. A ,  Note 
impacted -3 with arrested root development. A photomicrogral)li of the 

same tooth is seen i n  Fig. 10. 

and one had an entirely nialfornied crown. Of the five teeth 
which were affected after completion of their crowns. three 
showed nothing abnorni:il. One showed reduction of the pulp 
cavity, and one was embedded with arrested root-development 
and partial obliteration of the pulp cavity. 

Of five premolars two were involved before, and three after 
completion of their crowns. One of the first two showed dis- 
turbances of ininernlization, one arrested root developnient. Two 
of the last three showed nothing abnormal, one arrested root 
development and deposits of hard tissue in the pulp cavity. 

Five inoiars were all affected after the mineralization of their 
crowns was completed. Two of these showed nothing abnorm:rl, 
one showed entirely arrested root forination, one showed the root 
somewhat shorter than normal, and one had deposits of  hard 
tissue in the pulp cavity. 

Table 4 gives a survey of the changes mentioned uhove. 



1 0’2 

Dilaceration ............................ . . . . . . . . . . . . .  3 \ F i g . 4 , 5 a n d G  
Ilisturbanccs of root formation .................... G 1 - 3  a n d 7  
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Fig. 10. Low power magnification ( x 8) of section of -3 (patient no. 8 ) .  
Note s1i:irp clernarcation 1)etweeti pre-traumatic ant1 post-traumatic fornia- 

t io 11 of  hard t i ssii c. 

In two cases (nos. 2 and 8) :I histological ex:imination of the 
unerupted teeth was made. The teeth were fixed in 10 per Cent. 
formalin, decalcified in forinic acid, embedded in celloidin, cut 
and stained with hematoxylin-eosiii. 

Z'ttlicnt no. 2 (Right  mnrtdibirlar ctrnine). 

In order to reniove the tooth it was necessary to cut it in two. 
For histological exainination the coronal part was cut labiolingu- 
ally. In  the crown a distinct marking of the trwuma, which oc- 
curred when the patient was 5 years of age, is seen in the dentine. 
(Fig. 9 ) .  Apart from small areas of interglobulnr dentine the pre- 
traumatic dentine is well mineralized, and with no signs of dis- 
turbances of tooth formation. The trauma has  first caused :I 

complete arrest of normal dentine forniation. A narrow zone of 
predentine dates froin that period. From that area follows in the 
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direction of the pulp :I region of extreiiiely irregular deposits of 
1i:ird tissue; in this tissue inclusions of cells end vessels :ire seen. 
Still inore pulpully-:ipicaIly this irregular hard tissue is gr:idually 
replaced by dentine of noriii:il structure. The pulp shows normal 
structure with regular odontoblasts in both the coron:il and the 
radicular part. Where the irregular hard tissue forination iiieets 
the surface of the tooth, :I siiiall area with intact enaiiiel iiiatrix 
is seen. Above that is a deposit of ceiiientuiii. 

] ’ t i t i e n !  no.  8 .  I I . i J / t  nitrritlihiil(tr ccrriine). 

This tooth :ilso had to be removed in two parts. The iiicijor 
frngnient is seen in Fig. 10. It appears froiii the figure that the 
pre-trnuinatic dentine is clearly different from the post-trauni:itic 
hard tissue. The latter is of similar structure a s  that in the 
previous case. 1inniedi:itely after the tr:iuni:i an aliiiost atuhukir 
h:ird tissue of ;I coarsely fihrillar structure and with sonic 
v:isculnr inclusions has been formed. It is obvious thnt odoiito- 
blasts have again been differentiated, :I deposit of nearly noriiial 
dentine being seen. In the apical region :I rather large area of 
osteo-ceiiientuin is seen, firiiily connected with the dentine. 
1’eripher:illy this tissue is surrounded by ;i capsule of connective 
tissue. 

I) I SC US S ION 

21, or 55 %,, of the 38 teeth, which during their development 
were directly affected by :I fracture of the jaw, show deviations 
from noriiial. This iiiust be said to be rather a high ratio. When 
we consider the nuinber of children examined, we see that only 
7, or 32 o / n ,  of the 22 children showed nothing :rbnoriiial at a l l .  
Re it Inentioned for comparison that If, or 50 %i, of Fischer’s 18 
patients showed no changes in the teeth. l‘he average age at  the 
time of the fracture is inuch the s:me for the two groups of 
patients. It would appear that in the department froiii which 
Fischer obtained his material they were somewhat iiiore radical 
than in  the University Hospital in renioving unerupted teeth in 
cases of fractures of the jaws. It is possible that  if :I greater 
nuiiiber of these teeth had been preserved, they, too, :it the time 
of their eruption would have shown deviations from nornial. 
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The changes in the teeth which are found in the present 111:i- 

terial, are, broadly speaking, the saiiie :IS h:rw been reported by 
Fischer though no case of retarded eruption was registered. As 
in iiiany cases the re-examination took place a long t ime after 
the eruption of the teeth in question, the possibility remains, 
howeyer, that  in some of the patients minor irregularities in 
respect of the time of eruption have occurred, which have not 
collie to the knowledge of the exiiiiiiier. A s  to the inanner in 
which the various injuries have arisen, only conjectures can be 
1nnde. 

Dilncerrrtion is  :in abnormal bend of the crown or root in 
consequence of :i trauiii:i during the development of the  tooth. 
It occurs when tr:ium:i brings the mineralized p r t s  of the  tooth 
jnto abnorinal position to those that  :ire not yet iiiiiieralized. In 
the present inaterial only three cases of dilaceration :ire found, 
whereas :imoiig Fischer’s 18 patients there :ire no less thnn four 
such cases. 

I)i.sfrrrhnnces of roof formation occur in various fornis. I n  :I 
f e w  cases root for1ii:ition had stopped entirely :it the st:ige which 
it hiid reached :it the time when the fracture occurred. In  the  
other cases little growth of &he root had taken p h c e  after the 
trauiiia; the apical forainen w:is closed, but the root w a s  con- 
siderably shorler than  norinal, anti thnn the corresponding tooth 
on the opposite side. No exp1:in:ition of this fact can be given. 
A <  rnentioned abate, it siitiilar case has been reported hy Ptrrliti 
(1946) .  

As x i s  to he expected, disturhnnces of mincrrrlizntion were 
found only of teeth which were affected :it an early stage of 
developiiient, In one case internal enaiiiel hypoplasiu w:is found. 
This inust he taken a s  evidence of :I disturbance of the secondary 
niiner:ilization, probably in  consequence of 1oc:il chnnges in the 
calcium met:ibolisin after the fracture. In another case external 
eiiaiiiel hypoplaski o f  + 1,2 after :t f rwture  of  the upper alveolnr 
proce5s was found. These phenomena were loculized to  the  faci:iI 
surfaces. It is supposed that  the enainel epitheliuin was in- 
jured by the traunia, possibly by the deciduous teeth being struck 
upwards and backwards, so that  their roots daiiiaged the gerin. 
The most pronounced disturbance of tooth foriliation in  our  
malerial was found in :I patient who following the fracture had 
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suffered from infection with expulsion of bone sequestra ; the  
tooth in  question had the  character of :I Turner-tooth with inaj or  
defects of the enniiiel of the crown, and  deposits of osteo- 
ceiiientu i n .  

Formrition of hrirtl tissrir in the p i l p  r.ciuit!y occurred in sonic 
cases, judging froin the radiographs, as regular deposits on the  
wulls; in one case the pulp cavity in the crown was entirely 
obliterated, in other cases more irregular forniations with the  
appearance of pulp stones were seen. We  must here ;issuiiie a 
productive reaction on the  part of the odontoblasts to the irri tant 
which the t rauma itself or the healing processes in the adjacent 
parts constitute. In  the case of iiiore irregular deposits, it 111:ry. 
however, also be :I degenerative phenoiiienon with calciuiii pre- 
cipitations in the pulp tissue. 

Failure of eruption of teeth lying in fracture lines occurred 
both in  cases where the fracture had happened at  a n  early stage 
of developiiient, and where i t  had taken place :it  :I later stage. 
W o h l e r t  ( 1 9 5 0 )  is of the opinion that  the failure o f  eruption in 
such cases i s  due to the fact that  the geriii has been dislocated 
to a position which inaltes eruption impossible. This would seem 
to be the case in :i few of our  patients. There is  further the 
possibility that  :I p;irti:rl anchylosis between the tooth and the  
surrounding bone may have developed. 

That teeth in the are:) affected by a fracture tend to erupt in :I 

position tlcriirrtiny f rom norni(i1, is due, :iccordiiig to Mrdilert, 
to the fact that  they have been dislocated by the t rauma,  but to  
such :I slight degree that  they have nevertheless been able to 
erupt. I n  this connection, o f  course, only such orthodontic ano- 
malies :ire considered a s  are distinctly localized to  the field of  
traunia. I n  those children in the present i1i:iterial who show 
orthodontic anoiii:ilies of this type, the fracture occurred at  :in 

early age. 
By dislocation of the dental geriii resorption 01' neighboiiring 

teeth may occur (No.  2 2 ) .  
In three of the patients exaiiiined there was suppuration follow- 

ing the fracture (Nos. 2, 3 and 6 ) .  In these cases the  question must  
be left open whether the dainwge of the  germ is  caused princip- 
ally by the t rauma itself or by the ensuing infection. All these 
three children demonstrated rather serious injuries to  the teeth 
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in question; in one case the infection had even lasted for years 
with recurring abscesses in the region, until the child appeared 
for  re-es:iiiiination. The tooth was found to be non-vital and had 
to be removed. 

In the other cases the dental injuries must  be supposed to have 
been caused by traumatic factors exclusively. 

I n  cases nos. 2 and 8 unerupted mandibular canines were re- 
moved in connection with the cx:imin:ition. These teeth were 
examined histologically. In both cases :I sudden cessation of the 
norlnal dentine form:rtion after the trauma was found. In the 
one patient, who was 5 years of when the fracture occurred, 
:I regeneration of odontoblasts had gradually taken place, so that 
normal dentine formation was again seen. In the other, who was 
8 years of age, no normal formation of dentine had taken phce  
after the trnuiiia, but the whole pulp chamber of the crown was 
filled with h:ird tissue, parts of which, however, had a dentine- 
like structure. The root formation of this tooth had likewise 
ce:ised. It cannot he said with certainty why these two teeth have 
reacted so differently to the trauiiia, but it may be supposed that 
the regenerative power of the pulp is better at the age of tj than 
in the somewhat older child. Many other factors may, however, 
have been involved. 

Several aulhors (Knerr ,  Fischcr, Wiihlert)  niention the fact 
that an infected germ in the line of fracture may cause continued 
in f 1 a in 1n:i t ion and de 1 :I y healing . 

A s  to the trerrtinenf of teeth in course of forination lying in 
the line of fracture, several iruthors ttiaintain that :I conser\~itive 
line should be taken, :md that the germ should be reiiioved only 
in  such ciises where it prevents reduction, or c:iuses protracted 
inflamni:~tions (Heichenbnch 1940, Wrrssmnnd 1927, Knerr 1950, 
Wbhlert  1950, Wtrldron et d. 1943).  H .  Jo1,trnnsen (1939) main- 
tains that retiioval is not indicated when the germ is only slightly 
affected by the fracture. Utecht (1949) is of the opinion that 
such germs should be preserved only in cases of simple fracture. 
If infection becomes apparent, she recoinniends removal of the 
deciduous tooth a s  well as the permanent tooth germ froin the 
line of fracture. 

Friederichs (194O), a s  mentioned above, reports two cases 
where a fracture of the jaw in childhood arrested the growth of 
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the tooth gerins lying in the fracture, whereus :I siinilw fracture 
in ;I third patierit did not c:iiise any injury to  dental germs. 
Friederichs thinks that the c:iuse of tlie different course of these 
cases must be sought in the fact that  the 1:ist-inetitioIietl patient 
c:iiiie to be treated iiii tiiedintely after the wcident,  whereas the 
two other cases were not treated until Inter 011, when :in infection 
h ;I d tleve I ope tl , I en t i  in g to de s t r uc t ion of the g e r 111 s . 

In contwst to these views, it c:in he said on the basis o f  the 
present niateri:il - although i t  is too limited for  drawing in- 
ferences with :my statistical certainty - -  thut there is Iiothing 
in the findings to indicate that the length of tiiiie that h a s  elapsed 
betwcen :iccident and trentinent should he decisive for the injury 
to  to9th gel.lus. 

‘I’he 1)resent paper sets out to  clarify the lute seqi ie lx  oL‘ 
tractures of  the jiiws in childhood with regard to the develop- 
ment of tooth gerins in  the lines of fracture. 

Following :I survey of the literature on the subject the results 
are  reported of an  ex:iioinntion iii:tde of 22 children who durinq 
the years 1944- 1%3 were :itliiiitted Lo the 1)el)nrtiiient of Head 
mid Neck Surgery o f  the [Tniyersity Hospital ( Rigshospit:ilet ) 

i n  Copenh:igeii with fractures of the jaws, and in whoin un- 
erupted teeth were lying in the lines of fracture. The age of the 
children w:is iretween 1 :ind 15 years :it the titne when the fruc- 
ture occ~irred.  1 9  ( 8 8  per Cent.) of them were between tlie age 
of 3 and 1 0  a t  the tiiiie when the fracture occurred (7‘:ible 1 ) .  

The period of  observation ranges froiii 1 to I1 years. I n  three c:ises 
there had been infection following the fracture. 

Upon re-exntiiination only 7 out  of 22 children sliowed noriiial 
conditions. I n  the other 15 children one  or several teeth showal 
devi:itions froin noruial. I n  T:iblc 3 the principal findings :ire 
given for each p:itient. Out of the teeth which during their 
de\7elopiiienl had been affected by a fracture of the jaw, 55 per 
Ce 11 t . s h ( )wed deviut ion s fro 111 the  110 r 111 a I . 

The following conclusions 11i:iy be drawn froin the present 
study: 
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( 1 )  The length of time froin accident to treatnient does not 
seein to be decisive for the occurrence of changes in the teeth. 

( 2 )  One should not be too anxious to remove unerupted teeth 
lyiiiw in :I line of  fracture. Only if cogent reasons (infection) 
m i k e  it necessary, such germs should be removed. 

( 3 )  I n  cases where children have had fractures, in the lines 
of which there are tooth germs, it is desirable to have the patients 
:ippenr for control after ii suitable time, e.g. one year so :is to 
allow early diagnosis of such distui-bances in  the developinent 
:ind eruption of  the  teeth :is n i q  occi~r,  and take action where 
it is possihle. 

AU SUJE;T UE LESIONS DE DENTS NON PAS ENTIEHEMENT DEVELOPPBS 
CAUSBES PAR UNE FRACTURE MAXILLAIRE 

I,e but de ce travail est de ti4finir les conskquences 1:irdives 
d’une fracture maxillaire survenue pendant I’enfnnce du point 
de vue du dPveloppeinent des dents non pas entibreriient ( h e -  
loppees se trouvant dans la  fente de fracture. 

A p r h  un es:iiiien de l:i litt6r:iture :mtPrieure A ce sujet, on 
rapporte le r6sultat d’ktudes coiiip1~tiieiit:iires f:iites siir 22 en- 
fants ( p i ,  pendant les annkes 1944-53, ont C t P  en traiteinent 
pour des fractures riiaxillaires au service de chirurgie tnaxilluire 
du  ”Rigshospitalet” (I’HOpital de I’Universitd 1, et chez qui  des 
dents en voie de forniation se trouvnient dans la fente de frac- 
ture. L’hge des enfnnts nu niotiient oil est survenue la fracture 
6tait de 1 A 16 ans, 1 9  d’entre eus  4t;iient eiitre 3 et 10 :ins ;I 

I’kpoque de I:i fracture (Table 1 ) .  I,:* ptriode d’ohservation est 
de 1 h 9 :ins. 1)ans 3 cas il y : t w i t  eu une infection conjointe- 
nient :ivec la fracture. 

I ~ r s  des 6tudes conipl(.iiient:rires 7 enfants seuleiiient sur les 
22 ne montraient rien d’anornial, chez les autres 15 enfants une 
oil plusieurs dents prksentaient des 4c:trts avec I ’ h t  nortnnl. 
Dnns la  table 3 on w i t  les fnits les plus iniport:ints pour chacun 
tles patients examin6s. Parmi les dents qui, pend:int leur dP- 
ue I oppe in en t , :iva ie n t P t 6 :iff ec L6e s tli rec t e i n  en t pa r 11 ne f‘r :i c t lire 
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iiiaxillaire, 55 % priisentaient des iicarts :ivec I’Ctat nornial .  U n  
apercu des tr~insforiiiatioiis dentaires trouvPes est donnk dans 
1:t table 4. 

On peut tirer les conclusions suiviintes de I’exainen : 

1. Le leiiips qui passe depuis I’accident jusqu’au trniteinent 
ne seinble p i s  &re diitermiixrnt pour  l’apparition des tr:insforui:i- 
tions dentaires. 

2. I1 f:iut user de rhserve q u m t  h Cloigner des dents non pas 
entillreinent developpkes se trouvant dans I n  fente de fracture. 
Seuleiiient en c:is d’extr&iiie urgence (infection) il faut iiloigner 
de telles dents h I’iitat d’iilxtuche. 

3 .  I1 serait d6sirable si, dans les c;is ou des enfants ont eu des 
fractures et oil des dents en voie de foriiiwtion se sont trouvkes 
dnns l a  fente de fracture, on pouvait convaincre les patients A 
se souiiiettre h un contrfile :rprBs un temps convenshle, p. ex. 1 
an, pour qu’on piit constater B tenips des troubles Cventuels dans 
le d&veloppement et 1’6ruption des dents et intervenir 18 oii il est 
possible. 

ZlJR B E S C H h I G U N G  NICHT VOLLENTWICKELTER ZAHNE UURCH 
KIEFEK FRAKTUREN 

Der Zweclc dieser Albeit is1 die Klarlegung der spl ten Folgen, 
die eine in den Kinderj ahren eingetroffene Kieferfraktur :rut die 
Ausbildung der nicht voll  entwickelteii, in der Fr:iktursp:i‘te 
Welegenen Zlhne  hat. 

Nach 1hrchg:ing der einschliigigen Literatur werden die Iie- 
sultate einer Kontrolluntersuchung iiiitgeleilt, die iin 22 in den 
.Jahren 1944- 53 iiiit Kieferhruch in der I(ieferchirurgisrhei1 Ab- 
teilung des Heichshospitals behandelten I h d e r n  ~orgenoiiiiiien 
wurde, bei deneii unfertige Ziihne in der Fru1ctursp:tlte lagen. 
I):is Alter der Kinder betrug zu deiii Zeitpunkt, als die Fraktur  
eintrat, 1 his 15 Jahre, 19 von ihnen waren beim Auftreten der 
Fraktur  3 his 10 Jahre alt (Tafel 1 ). Die 0hserv:itionszeit betrug 
1 his 9 Jahre. In 3 Fallen war iiii Anschluss an  die Fraktur  eine 
In f el< t io n ein g e t re t e n . 
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Hei der Kontrolluntersuchung zeigten nu r  7 von den 22 Kin- 
dern keine Ahnormitaten, bei den ubrigen 15 Kindern waren ;in 

eineni oder niehreren Zahnen Abweichungen voni Noriiialen zu 
ltonstatieren. Tafel 3 bringt die wichtigsten Befunde fur  jeden 
der untersuchten Patienten. Voii den Zahnen, die wahrend ihrer 
Entwicklung direkt von einer Kieferfraktur beeinflusst waren, 
zeigten 55 % Abweichungen voiii Normalen. Eine Chersicht iiber 
die aufgefundenen Zahnveranderungen bringt Tafel 4. 

Aus der Untersuchung Itan nian folgende Schlussfolgerungen 
ziehen : 

1. Die Zeit, die voni IJnfall bis zur Hehandlung vergeht, scheint 
fiir das Aufltoniiiien der Zahnveranderungen nicht niassgebend 
zu sein. 

2. Man sol1 niit der Entfernung nicht voll entwicltelter, in der 
Fraktursyalte gelegener Zahne vorsichtig sein. Nur wenn zwin- 
gende Griinde (Infelttion) dafiir sprechen, sol1 i i i m  solche Znhn- 
ansiitze entfernen. 

3. Es wiire wunschenswert, wenn in den Fallen, w o  Kieferfrak- 
turen iiii Kindesalter auftraten und wo nicht vollentwirkelte 
Zahne in der Frakturspalte lagen, die Patienten veranhsst wer- 
den Itonnten, nach einer passenden Zeit, z. B. nach eineni .Jahr, 
zur Kontrolle zu erscheinen, damit m:in beizeiten eventuelle 
Storungen in der Entwicltlung und dem Durchbrucli der Zahne 
Itonstatieren und eingreifen Itiinnte, wo es  iiiiiglich ist. 
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