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EFFECT OF ROOT FRACTURE ON THE EPITHELIAL
ATTACHMENT
A P R E L IM IN A R Y R E P O R T
C . J . DRKYKR

HE trcalmcnl of fractured roots is
T
an. ever recurring problem for the
practitioner.
Understandably
experi
mental evidence of the effects of frac
tured roots in human teeth is limited.
Therefore a study of the problem was
undertaken in rats. In this paper certain
effects are reported.
M ethod

and

M a t e r ia l s

VVistar strain nils were chosen for the
experiment and the selection of the most
suitable tooth was first determined on
sacrificed animals. Lack o f control of
mandibular movement while the frac
turing force was being applied led to the
choice being confined to the maxillary
teeth.
Any attempt to fracture the roots of
the third maxillary molar by means of
specially adapted forceps tended to dis
lodge the entire tooth, whilst the large
anterior root of the first maxillary molar
resulted in bony rather than root frac
tures. Thus the maxillary mid-molar was
chosen as the most suitable tooth for the
investigation.
To produce root fractures the mid
molar of the sacrificed animal was care
fully rotated until a clicking sound was
heard. The maxillae were then examined
radiologically and by dissection. The
former method proved o f little value in
the determination of the presence or
absence of root fractures.
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The effectiveness of the technique em
ployed as judged by dissection showed
that in most eases one or more roots had
been fractured without gross displace
ment of the tooth. The dislo-buccal root
was the otic ntost frequently fractured.
This technique of fracturing the roots
of the mid-molar was used for the in vivo
experiment on 21 adult VVistar strain rats.
Fourteen of the 24 animals used had to be
discarded because of obvious crown dam
age, bony fractures or traumatized gingival
tissue. Three of the remaining 10 animals
selected for further study had unilateral,
and seven had bilateral operations.
The experimental animals were sacri
ficed at intervals o f one, three, 10 and 11!
weeks. The maxillae were removed, fixed
in formalin, decalcified in nitric acid and
embedded in wax. Serial sections were
cut either in the sagittal or horizontal
plane and stained with hacmaloxylin and
eosin, picro-mallory and Massons tri
chrome.
R esu lts

Five of the 17 specimens were sec
tioned in the sagittal plane and the re
maining 12 in the horizontal plane. In
only one of the specimens obtained from
rats sectioned in the sagittal plane was
there evidence of a repaired apical frac* Joint Council lor Scientific and Industrial Re
search/University of the YVilwalersrand Dental
Research Unit. Johannesburg.
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lure. One of the 12 specimens sectioned
in the horizontal plane had to be dis
carded because of an undetected crown
fracture. In the remaining 11 there were
signs consistent with fracture of one or
more roots. The fractures occurred at
varying lpvcls upwards from the bi
furcation.
In the majority of specimens examined
no pulpal tissue remained in the dis
lodged root fragments, while that in the
coronal portion of these fractured roots
showed varying degrees of cellular in
filtration or necrosis. Death of the entire
pulp of the affected tooth did not occur
in all specimens. The pulpal tissue in the
unfraclurcd roots of some of the specimens
remained viable and comparatively nor
mal (Fig. 1).
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This occurred on the pulpal ccmcntal
fractured dentinal surfaces (Fig. 2).
The periodontal spaces around
fractured roots were enlarged; and
fibrous elements, compared with the
affected teeth, were less dense and
organized (Fig. 3).
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Kies. 3.— Horizontal section passing through
the roots ol' the maxillary molars. The
undamaged roots seen on this srrlion are
the distal roots of the first molar. The
fractured roots are the mesial roots ol the
mid-molar. The enlarged periodontal
spaces, the disorganized li limns elements
and dovvngrowlh of epithelium round the
fractured roots is evident.
II. and K.

The dislocated root fragments and the
adjacent part of the remaining fractured
root often showed signs of resorption.

The most striking feat tire in ihc speci
mens with fractured roots was the downgrowth of epithelium adjacent to the
roots of the aliened mid-molar. This
epithelium was continuous with the crcvicular epithelium and extended towards
and up to the apices (Fig. 4). It usually
was seen adjacent to the ccmcntal sur
faces (Fig. 1), and less frequently lining
cavities containing root fragments (Fig. 2).

f l u . 2.
I lori/.ontal section ol tin* maxilla
passing through a Iraeluretl root ol a midm olar . T h e distribution ol epithelium
aro u nd the are a occupied by the frac
tured root is demonstrate d.
II. and h.

Pm. 4. Horizontal section of the maxilla
passing through the apex ol a root ol a
fractured mid-molar. This section shows a
dowiigrowth of epithelium extending up
to the apex ol the root.
I 1. and P.

!■'(<;. 1. - 1 lori/.oula] srrlio n passiui; Ilir<»iit*11
I In* mots o f a fractured mid-molar. T h is
srr lio n shows the iluwnipnwlh ol rpillirlittin adja cen t to a root with a viable pulp.
II. and K.
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The epithelial down-growths may be
seen in relation to all the roots of affected
teeth, but it docs not encircle all of these
roots completely. T h at associated with
the unfractured roots of the affected
teeth is more frequently confined to the
inner .root surfaces (Fig. 5). In this
epithelium there was evidence of kcratinization in only one of the specimens
examined.

F ig . 5 . — Horizontal section of the maxilla

passing through the roots of a fractured
mid-molar. This section shows the downgrowth of epithelium on the inner surfaces
of its two unfractured roots.
11. and I'..
D iscu ssio n

I f a fracture of a root is produced in the
manner described its presence often can
only be determined if the histological
sections arc cut in a favourable plane.
To obtain such sections the first series of
specimens were cut in the sagittal plane.
Due to the divergence of the roots, their
thinness and the varying thickness of
ccmcntum covering them this method
proved unsatisfactory. The resultant ob
lique sections of these roots arc difficult
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to interpret. These difficulties may have
contributed to the absence of fractures
in the first series. Although horizontal
sections also have certain disadvantages
they proved to be the most satisfactory
for the purpose of this investigation.
The downgrowth of epithelium was not
anticipated when this experiment was
started, lienee no controls related to this
effect were included in the experiment.
The possibility of this technique of frac
turing roots initiating the downgrowth of
the epithelium must, however, be con
sidered and is at present being investi
gated.
Postoperative examination of the perio
dontal tissues of the experimental animals
suggests that the downgrowth of the
epithelium was associated with the frac
ture of the roots rather than with the
initial trauma to the periodontal tissues.
This view is strengthened by the absence
of similar effects after the construction
and placement of orthodontic bands.
The epithelial downgrowth adjacent
to the ccmcntum is associated with a
detachment of the fibrous elements of
the periodontal ligament. Therefore a
pocket or potential pocket of varying
depths up to the apical region formed
subsequent to root fracture.
The mechanism causing the downgrowth of the epithelium and the im
plication that this finding has on the
aetiology of some forms of chronic perio
dontitis will be discussed in a later paper.
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