
Denial Traumalology 2005: 21: 46-^
All rights reserved

Copyright © BlackweU Munksgaard 2005

DENTAL TRAlfMATOLOGY

Emdogain'' does not prevent progressive
root resorption after replantation of avulsed
teeth: a clinical study
Sehjott M, AndreasenJO. Emdogain® does not prevent
progressive root resoqjiion after replantation of a\ailsed teeth: a
clinical study. Dent Traumalol 2005; 21: 46-50. © Blaekwcll
Munksgaard, 2005

Absti'act Emdogain*' has been shown in clinical and exjjeri-
mental studies to promote regeneration of all periodontal tissues:
cementum with anchoring fibres, a functional, periodontal
ligament and alveolar bone in connection witli treatment of
marginal periodontitis.The ititention of this study was to analyse
wliether this regenerative rapacity tipon the periodontal ligament
also worked in a trauma situation where a significant number of
PDL cells have been eliminated because of unphysiologic storage
or actual damage during avulsion or replantation. Furthermore if
ankylosis sites already established because of earlier replantation
after avulsion could be surgical removed and application of
Emdogain " could revert the ankylosis stage to a normal PDL
situation. The fust treatment .situation was tested in seven
patients with a total of 16 axnilsed teeth with varying time of
extra oral storage. The teeth were extra-orally endodontically
treated and the root and socket covered wilh Emtlogain® before
replantation. All teeth detiionstrated subsequent ankylosis,
primarily diagnosed by a percussion test. The second treatment
situation where an ankylosis was already established constituted
of seven patients uith a total of 11 teeth because of previous
replantation after avulsion. These teeth were all extracted, the
ankylosis sites removed and the root atid socket treated with
Emdogain . ^Vfler 6 months all teeth showed recurrence of
ankylosis. It is concluded that Emdogain was not able to
prevent or cure ankylosis.
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Replantation of tcetli has a doubtful long-term
prognosis because of the resoiption and more than
half of the teeth are eventually lost because of
ankylosis or inflammatory resorption (I, 2). The
most frequent cause of root resorption is the loss of
vitality of [he periodontal ligaments (PDI..) a
phenomenon., which is very dependent on length
of extra-oral time and t)pe of storage wet or dry (3).
Subsequent to replantation, infection related re-
soiplion is very frequent, ln this case the itiitial
resorption has penetrated cementum and exposed
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dentinal tiihules and toxins from bacteria present in
the dentinal tubules and/or Lhe inf<"cted root canal
are transmitted via the exposed tubules to the PDL.
The restilt is continuation of the osteocliistic process
on the root atid an associated infliunmation in the
PDL leading to resoiption of the lamina dura and
adjacent bone. Tliis process will usually contitiue
until the root canal is exposed (2). If proper
endodontic treatment is cairied out whereby bac-
teria are eliminated from the root canal and the
dentinal tubules the resorptive process will be
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arrested and the resorption cavity filled with
cementum or bone according to the type of vital
tissue found next to the re.sorption site, being either
PDL or bone marrow derived tissue (2, 3).

In ease of moderately sized injuries (1-4 mm ) an
initial ank '̂losis is formed. Howc\f r, this can later
be replaced with new cementum and PDL if the
tooth is allowed to funetional mobility by the use of
a semi-rigid splint or no splinting at all (4, 5). Tn case
oflargrr injuries (>4 mm"') an ongoing ankylosis will
develop. This means that the tooth beeomes a part
of the surrounding bone and thereby also a part of
ihe remodelling system (5).

In children this process is very acdve, and in a
short span of years (2) it leads to gradual infra-
occlusion and arrested development of the aKeolar
process, and in the end the loss of the tooth. Adults
ha\'e the advantage that the replacement resorption
is .signilicantly slower and the tooth is often in
funetion for 5-20 years (2).

In 1971 it was shown that inflammatory root
resoiption eould be .successfully treated by varying
endodontic tecliniques primarily based on ealeium
hydroxide (6). However, the treatment of ankylosis
has in spite of numerous experimental approaches
not been successful. Tfipical fluoride treatment has
been used on teeth of adults with an extended
extraoral period in order to protract the resoq^tion
process. In eases with extensive extraalveolar dry
storage the use of fluoride treatment may df)uble the
looth survival time (7), The reason for this is
supposed to be incorporation of the fluoride in the
cementum surface whereby osteoclastic activity is
slowed down.

A concept of preventing ankylosis has recently
been forwarded that applicating of a nieditiin to the
root surface whicb favours regeneration of injured
parts ofthe PDL may prevent ankylosis (8). In 1992
such a product was marketed named Emdogain
(BIORA AB, Malmo, Sweden). This is an enamel
product, which has been developed with the
purjjose of regeneration of the lost parts of the
periodontium as it occurs in marginal periodontitis.
When this produet is applied to the root surface the
ameiogenin-rich protein matrix precipitates out of
the solution and assembles into an insoluble layer on
the root surface that promotes the attachment of
mesenchymal eells. These cells produce new matrix
components and growth factors that participate in
the recreation of a new periodontal attachment. At
the same time Emdogain inhibits epithelial cells
growth that could interfere with the regenerative
proce.ss (8).

.\s a replanted tooth usually has areas of lost or
destroyed PDL, Emdogain^ has been considered a
treatment choice to optimize PDL healing and
avoid ankylosis. An experimental sttidy in dogs

where extracted teeth were replanted with varying
drying time showed that the presence of ankylosis
was significantly less frequent in the group treated
with Emdogain especially after 12 weeks com-
pared with the control group. However ankylosis
still existed although to a lesser degree in the
experimental group (9).

A clinical study was carried out by Filippi et al. in
2001 whereby replanted ankylozed teeth in children
were extracted an intentionally reimplanted with the
root covered with Emdogain after being endodon-
tically treated and having 20 50% of the apex
reseeted (10). The removed part ofthe root was
substituted by a titanium post. After a mean follow-
up period of 6.3 months all teeth were in full
function and with mobility within normal range. In
a subsequent follow-up study of 16 previously
ankylosed teeth with an average observation of
15 months, 11 teeth showed no sign of ankylosis
(11). In a recent case report, an avulsed maxillaiy
lateral incisor which had beeti found stored diy for
an hour and then placed in Hank's Balanced Salt
Solution for 30 min was stripped of all remaining
periodontal ligament cells by pumice and a rubber
cup in a slow speed handpieee. Emdogain was
applied to the root and replanted into a clot-free
socket. After a follow-up period of 3 months no
early signs of rejection, root resorption or ankylosis
eould be deteeted (12). The short observation period
cannot exclude that ankylo.sis will occur at a later
time.

The purpose of the present study was to analyse
the efTect of Emdogain upon the two following
treatment situations:
1 Will an avulsed tooth benefit from root stirface

and alveolar socket treatment with Emdogain in
relation to periodontal ligament healing.

2 Will an already established ankylosis in a replan-
ted tooth benefit from extraction oi the tooth and
removal of tlie ankylosis sites and subsequent
treatment of the root surfaee and the socket with
Emdogain before replantation.

Material and methods

The present study was performed at the Trauma
Centre of the University Hospital of Copenhagcii,
Denmark. One group of patients had Emdogain
treatment fbr the avulsed teeth within 24 h. This
group consisted of seven patients with a total of 16
avulsed teeth. The mean age was 12.4 years (range
8.5-17.6 years). The extraoral storage varied from
25 to 270 min and most of the avnised teeth had
imdergone dry storage as well as wet storage from
40 to 270 min and most of the avulsed teeth
had undergone dry as well as wet storage (Fig. I).
The replantation was peifonned under local
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Fig. I. K.\lni-()ral time and storage media of 16 a\ailscd and
later replanted leeth.
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fig, 2. Extracted teeth and storage media of 11 replanted and
.siibsequenily ankylosed teeth.

anaesthesia. The Emdogain treatmrnt %va.s either
performed at tlie time of initial replantaiion at
the Trauma Centre, or the following day in
the Department of Maxillo-Facial Surgery at the
University Hospital after initial replantation at the
Trauma Centre.

The treatment of the teeth consisted of extrac-
tion if already replanted followed by an extra oral
retrograde root canal treatment using gutta-percha
points and IRM as sealer after mechatiical
preparation and rinsing of the root canal with
physiological saline. The root tip was smoothed
with a scalpel blade. During the entire treatment
the root surface was kept moist with saline. Then
Emdogain was applied directly to the root surface
and into the .saline rinsed alveolar socket. The
tooth was then replanted, stabilized and splinted
for 7 days using a semi-rigid splint (Protemp , 3
MEspe, Seefeld., Germany). A radiograph was
taken immediately tipon replantation using a
standardized technique (3). Penicillin was adminis-
tered for 4 days.

The other group of patients had Emdogain^
treatment of replanted teeth with ankylosi.s already
diagnosed by a high percussion tone (Fig. 2). This
group consisted of seven patients with a total of 11
teeth. The mean age was 12.7 years (range 8.1-
15.1 years). The treatment consisted of extraction
and subsequent removal of the ankylo.sis sites on
the root surface with a scalpel and using binoculars
with a magnification of 5x. If the tootli was not
already endodontically treated an extraoral retro-
grade root canal treatment was perlbrmed using
gutta-percha points and IRNl (Dentsply, DeTrey,
Germany) as sealer after mechanical preparation
and rinsing of the root canal with saline. The root
tip was smoothed with a scalpel blade. During the
entire treatment the root surface was kept moist
with sahne. Emdogiiin was applied directly to the
root surface and into the saline rinsed alveolar

socket. The tooth was then replanted, .stabilized
and splinted for 7 days using a semi-rigid .splint
(Protemp®).

At the onset of general anaesthetics three patients
were administered penicillin.

When the splint was removed after 1 week in
both groups. The patients then entered a follow-up
program at 3 weeks and 2, 6 and 12 months alter
replantation. At each control a clinical examination
was carried out with special emphasis on the result
of a percussion test i.e. normal percussion tone or
metallic, ankylotic. Furthermore a radiograph was
taken using a standardized procedure with a film
holder (1-3).

Results

In the group of 16 immediately replanted teeth
treated with Emdogain before repositioning
ankyiosis occurred in 50% after 2 months and
59% after 4 months. After 12 months ankyiosis had
occurred in all teeth (Hgs 3 and 4).

Immcdlau Emdoaaln Trutnwnl ol l« Avulaod T»lh Bata
Otnsivatlen Tln>« Until Anliyloiil

10 1!

Fig. 3. Obsep,-ation time until ankylo.sis of 16 availscd teeth
treated with Emdogain'* bdbre replantation.
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Fifi. 4. Immediate treatment w-ith Emdogain® of an avulsed
and later replanted central mandibular indsor. Ankylosis was
detected after 2 months.

Fig. 6. Emdugain treatment of a central incisor vvitJi known
ankylosis. The tootli was extracted and treated with Emdo-
gain , Ankylosis was detected after 2 months.

In the group of 11 teeth with ankylosis diag-
nosed prior to extraction and replantation after
Emdogain treatment, ankylosis had occurred in
36"/o after I month by 2 months 72% were
ankyiosed and by 4 months all teeth were ankyio-
sed (Figs 5 and 6). As it appears from Fig. 2 there
was no relation to time of new ankylosis in regard
to the length of the extraoral period and the type
of storage medium.

Discussion

It is known that cementoblasts or eementoblast-near
cells ha\-e an ankylosis protecting nature (5). The
theoiy behind the use of Emdogain is that it
promotes the regeneration of cement, PDL fibres
and bone (8). This effect has been demonstrated in

EmOogaln Trsslment ol 11 Avulied Teein With SuQuquent
ObHrvHtlon TInM Unlit AnkylDsli

fig. 5. Observation time until new ankylosis after Emdogain
ireatment of 11 already replanted and subsequently ankytuscd
u-eth.

experimental and clinical studies where Emdogain®
has been applied in marginal periodontitis cases to
an injured or neerotic root surface (13). In the
present study Emdogain was applied in a severely
compromised situation where a minimum of
cemental periodontal cells could be expected to
be alive because of drying or mechanical injury.
The negative result of Emdogain in this situation
seems to indicate that there must be a critical
number of PDL cells alive before any protection
can be established against the development of
ankylosis. The present negative effect of Emdogain
upon healing of teeth with a compromised PDL
is supported by a recent experimental study in
dogs (15).

In the present study a percussion test was used
to determine whether the tooth was subject to
ankylosis. A high metallic tone implies that the
injured tooth is direcdy connected with the bone.
This finding is also confirmed if a finger is placed
on the oral surface of the tooth to be tested. It is
possible to feel the tapping of the instrument on a
tooth with a normal PDL. In the case of atikylosis
percussion cannot be felt through the tooth tested.
The reliability of a percussion test has been
verified by an experimental study (14). The
method of using radiogi'aplis in determining
whether there is an ongoing ankylosis process is
not sensitive enough in the earlier phases of
ankylosis and may explain some earlier positive
effects of Emdogain upon healing after replanta-
tion (10-12).

As seen in the present study the application of
Emdogain in order to prevent or cure ankylosis
was not successful in any case of the avulsed and
replanted teeth. It is therefore very questionable

49



Schj0tt & Andreasen

whether Emdogain has any pardcular role in
treatment of avulsion injuries.

This study, however, leaves the question whether
Emdogain delays the progress of replacement
resoiption (ankylosis). Such a study is now in
progress.
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