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Replantation ofavulsed teeth: considerations and complications 
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S u m m a r y 
Avulsion of teeth is a t r aumat ic denta l in jury w h i c h can be 

m a n a g e d b\ replantat ion. Impor tan t c o n s i d e r a t i o n s for 
successful replantat ions a re h igh l igh ted . Seve ra l s e q u e l a e 
to replantation are d i scussed in re la t ion to the c l in ica l 
features observed in a pa t ien t seen 6 y e a r s a f t e r 
replantation of two avulsed u p p e r inc isors . M a n y o f t he se 
complications might have been avo ided if the pa t ien t had 
returned to the cl inic for root canal t he rapy shor t ly a f t e r 
the teeth was replanted. 
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Resume 
I avulsion des dents est unaccident den ta i re qui peut t rai te 
par la replantation. Des cons ide ra t ions impor tan tes qui 
Joiverai ent etre faitc pour des replanta t ions pos i t ive sont ici 
prcsente Ilusieurs sequel lcs du a la replantat ion sont 
Jiscultcr en relation aux observa t ions c l in iqucs chcz un 
patient recontre 6 ans apres une replanta t ion de deux 
incisives superieures avulsecs. P lus ie rus de ces 
compilations pourraicnt etre evi t£s si le pat ient etait rentrd d 
la clinique pour un t ra i tement de la rac ine peu apres que les 
dents avaient c\6 replanUSes. 

Int roduct ion 
Traumatic injuries o f teeth are a c o m m o n reason for patient 
attendance at dental clinics. S tudies h a v e s h o w n that such 
injuries occur most f requent ly in the 7 to 15 year age g roup 
(I J. Because of their posi t ion and p r o m i n e n c e in the mouth , 
the anterior teeth are c o m m o n l y t raumat ised part icularly 
where they are procl ined. T h e p reva lence of t raumat ic 
anterior dental injuries varies be tween 10 and 22 per cent 
112J. 

Avulsion is a type of dental in jury that may result 
from trauma to teeth. It is descr ibed as comple t e 
displacement of a tooth f rom its a lveolar socket [3). It is 
usually the result o f sudden impact such as a b low or hit t ing 
a hard object during a fall. If the avulsed tooth is replanted, 
u has a good chance of survival . T w o fac tors are crucial in 
the prognosis o f replanted avulsed teeth; 
• the time period be tween avuls ion and replanta t ion and 
• preservation of per iodonta l l igament cel ls and f ibres 

attached to the root surface. 
lime is the most critical factor in success fu l replantat ion. 
The sooner the avulsed tooth is rep lanted , the better. T h e 
prognosis of replantation is great ly improved if it can be 
carried out immediate ly a f t e r avuls ion [4]. Howeve r , 
avulsion do not often occur w h e r e replanta t ion by dental 
personnel can be carried out immedia te ly . It is for this 
reason that parents, physical educa t ion instructors , t eachers 
™ \ T V ™ s h ° u l d be aware of this e m e r g e n c y p rocedure 
icr.rf?°. , a b , c t o c a r f y o u l replanta t ion at the si te o f the 
demnnc. , ^ 1° ° n c s t u d y f5], no re la t ionship was 

s ra ed between the place o r personne l w h o replanted 
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the teeth and a success fu l o u t c o m c . T h e avulsed tooth 
should be retr ieved qu ick ly . It is impor tan t to preserve the 
per iodonta l l igament ce l ls and f ib res a t tached to the root 
su r f ace by k e e p i n g the tooth mois t and avoid ing 
unnecessa ry hand l i ng of the root sur face . If the root sur face 
is dir ty , the pat ient m a y lick it c lean or it m a y be wiped 
gent ly with a h a n d k e r c h i e f mo i s t ened with the pa t ien ts ' 
saliva, milk or cold water [5J. T h e tooth is gent ly 
repos i t ioned as c lose as poss ib le to its or iginal posi t ion and 
the pat ients m a d e to bite d o w n on a handkerch ie f . T h e 
pat ient mus t a t tend the dental surgery a s soon as poss ible . 

W h e r e it is imposs ib le to rep lace the avulsed Jooth 
in to its socke t at the si te o f the injury, it mus t be taken to the 
dental surgery qu ick ly as the too th mus t be replanted within 
2 hou r s o f its avu ls ion for it to h a v e a g o o d chance of 
survival . Dur ing t ranspor ta t ion to the surgery , it is 
impor tant to keep the tooth mois t to e n h a n c e the success o f 
the p lanned replantat ion. S tudies h a v e s h o w n that the best 
t ransport m e d i u m is sa l ine [7J. W h e r e this is not 
immedia te ly avai lable , the tooth m a y be kept in the pa t i en t s ' 
buccal su lcus or in the p a r e n t ' s buccal su lcus w h e n a chi ld 
is unab le to d o so. It may a lso be s tored in sa l iva or milk. 
Stor ing it in water is qu i te a s g o o d a s these o ther med ia 
because the vitality of the per iodonta l l igament cel ls is not 
well main ta ined in water [8]. 

At the dental surgery, the tooth is placed in normal 
sal ine whi le X-ray of the socket and ad j acen t teeth a re taken 
to check the extent o f the injury [9]. T h e socket m a y be 
irrigated with sa l ine to r e m o v e b lood clots [10] but it is not 
necessary to curet te the socket wal ls [ I I J . T h e tooth is 
replaced into its socket and spl in ted in posi t ion for 1 to 2 
weeks [ 12J. It may be necessary to spl int fo r 3 to 4 weeks 
where there is socket injury. H o w e v e r , p ro longed and rigid 
sp l in t ing could lead to ankylos i s [6J. T h e pat ient should 
receive a te tanus booster inject ion if the last o n e was 
adminis te red more than 5 years be fo re the p lanned surgery 
Ant ib io t ics should be prescr ibed in the s ame dosage as 
indicated for mild to modera te oral in fec t ions [13]. 

O n c e the tooth is firm, the root canal theranv • 
indicated in teeth with c o m p l e t e root fo rmat ion and Cl ' S 

apices [14]. In teeth with incomple te ly fo rmed r o o t s ° S C ^ 
where the apices a re still open , the tooth is a l l 0 v v 
deve lop fully by apexi f ica t ion p rocedures be fo re root l ° 
therapy is c o m m e n c e d [16J. H o w e v e r the p u l p a j Ca r*al 
should be moni tored by pu lp tes t ing and C J

S l a i u s 
observa t ions for poss ible c rown co lour changes as » ' ^ ic^ j 
by rad iographic evaluat i 

Th is report is abou t a patient w h o s e a v u l s 

Wen as 

were replanted and splinted. H o w e v e r af ter the r e ^ 
the splint, she did not attend the cl inic until 6 - ° v p ' n i t apiiui, s u t uiu uui auci iu ine c i imc until o y e ^ of 
when she deve loped pain in one of the teeth. J* l<uc 

invest igat ions revealed that the teeth displayed m a n v
 U r t h c

r 

compl ica t ions of replantat ion, which could hav ° ^ t k r 

: r _..I_ i .1 . « . . . • . VC k avo ided if pulp canal therapy had been carried out 
a f ter the replantation. 
T h e a im of this report are two-fo ld : 
I. T o cont r ibute to the l i terature on replantat ion 

by documen t ing the long-term compl i ca t i 0 ^ { t^ 

0 f t lx 

could arise when matured avulsed teeth are 
but not endodont ica l ly treated. It has been <*t Ori f K . 
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that reporting of long-term documented cases be 
encouraged to aid evaluation of replantation 
techniques (15). 

2 To emphasize to practitioners that timing and 
sequencing of endodontic therapy as well as patient 
compliance and regular recalls are critical in the 
prevention and treatment of root resorption in 
replanted teeth. 

Case report 
A 19-year-old female patient reported in the clinic-
complaining of severe pain form her tooth I'hc pain 
started the day before and was related to a slightly 
discoloured tooth in front of her mouth The past dental 
history revealed that she fell and traumatised her upper 
teeth 6 years before she presented for treatment. As a 
result, the painful tooth and the one adjacent to it fell out 
and were replanted at a dental clinic within 45 minutes 
of the injury. I'hc teeth were splinted for 2 weeks and by 
the time the splint was removed, they were quite llrm. 
They had remained firm and were asymptomatic except 
that she noticed a gradual darkening of the upper right 
central incisor over the past 2 years. The pain she was 
experiencing was the only episode of discomfort or pain 
she had since the replantation. 

Examination revealed a young lady with a 
bimaxillar> protrusion. There was a discolured upper 
right central incisor (Fig. 1) which was slightly more 
proclincd that the upper left central incisor. It was 
tender to pcrcussion. The upper right, lateral incisor, 
which had also been replanted, did not have any 
discolouration. They were both firm, exhibiting similar 
degrees of physiological mobility as other opposing and 
adjacent teeth. When percussed, the sound produced was 
similar to that produced when other teeth in the mouth 
ware percussed. There were generalised stains and 
calculus with mild inflammation of the margial gingivae. 

F i g . 1 T h e p a t i e n t ' s u p p e r r igh t i nc i so r s T h e r e is d a r k e n i n g o f 
the m a x i l l a r y r igh t cen t r a l inc i so r 

Pulp vitality tests were negative for both upper 
right central and lateral incisors. Periapical X rays 
showed a periapicaly radiolucency encompassing the 
roots of the 2 upper right incisors. There were irregular 
widening of the pulp canals along the lengths of the 
incisors (Fig. 2) 

The outline of the mesial surface of the apical half 
of the root of the upper right lateral incisor appeared 
irregular in structure. Similar radiographic findings 
occurred on the distal surface of the right central incisor. 
There was also a pulp stone in the pulp chamber of the 
upper right lateral incisor. 

A diagnosis of an apical lesion in relation to 
replanted 21 was made. They both displayed internal 
and external resorptions and a pulp stone was observed 
in 2. 

Fig . 2. Periapical X- rays o f 21 s h o w i n g re so rp t ion a l o n g t h e pu lp 
canals and o n the c e m e n t u m . T h e r e is a l so b l u n t n e s s o f the apex o f 
2 as well as the pu lp s tone in the canal Pe r iap ica l r a d i o l u c e n c y 
sur rounds the teeth-

Discussion 
A frequent sequela to replantation is resorption of the root. 
There are three types: 
• surface resorption 
• inflammatory resorption 
• replacement resorption 

Surface resorption results in superficial lacunae of erosion 
in cementum [9). It occurs in response to local trauma and 
injury to the cementum and periodontal ligament. It is 
self-limiting as the missing tissue is replaced by 
deposition of new cementum. It is not visible on X ravs 
II5J. 

Injlarnrnatory resorption is characterised by loss of tooth 
structure and peri-radical bone in areas adjacent to the 
pulp |9 | . The main sites affected are the areas around the 
apical foramen and lateral canal openings [16| . The 
traumatised pulp tissues become highly vascularised with 
dentinoclastic activity. This erodes the dentinal walls of 
the root canal and the periapical bone. It is seen as 
radiolucency on X-rays. Resorption observed in this case 
is consistent with inflammatory resorption as described 
earlier. After replantation, root canal therapy is indicated 
and should optimally be carricd out during the second or 
third week (14 J particularly in teeth with closed apices. 
Unfortunately, this procedure was not followed in this 
case. It is only when the teeth are immature that 
incomplete root development and wide-open apices that 
may revascularize and root canal therapy may not be 
indicated immediately. They must however be monitored 
clinically and radiographically at regular intervals so that 
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,1 pulpal necrosis occurs , root canal therapy can be 
performed [5.1 I 

RipLuement resorption occu r s when there is subst i tut ion 
»t rcMubcd tooth s t ructure by bony t issue c a u s i n g 
mkvlosis and direct fus ion of b o n e wi th ad j acen t dent ine . 
Radioloeically. the per iodonta l l igament space d i sappea r s 
llV] Such teeth lack phys io log ica l mobi l i ty and p r o d u c e 
i "solid ~ sound when percussed . They cannot be m o v e d 
orthodontically like no rma l teeth and they fail to erupt 
Uonc with ad jacen t teeth leading to in f raocc lus ion . 
Immersing the tooth in f luor ide pr ior to replanta t ion J6J 
can slow this type of rcsorp t ive process . 

Injury to pulps may also cause abnormal calcif icat ion. 
Pulp calcification is a pathological condi t ion that occurs as a 
response to trauma, dental car ies or periodontal d isease [181. 
These cause injury to the pulp and lead to abnormal 
calcification around necrot ic cells, thrombi in blood vessel 
and collagen sheaths around vessel wal ls which are the 
possible nidi for these ca lc i f ica t ions T h e pathological 
process so far descr ibed may explain the pulp s tone seen in 
the root canal of the upper right lateral incisor. 

A force which causes teeth to avulse results in 
severance of their periapical vessels and exposure of the 
pulps to the organisms in the envi ronment and the oral 
cavity. I he pulp sys tems of the teeth will therefore habour 
bacterial and their by-products . Replantat ion may al low 
reestablishment of the periapical circulat ion, particularly in 
young teeth with open apices, but the pulp may not have the 
capability to get rid of these damag ing bacteria. The 
defences- may slow their spread, but sooner or later, the 
bacterial infection will be ex tens ive and spread throughout 
the canal leading to pu lp autolysis , necrosis and gangrene. 
Ihe bacteria, their by-produc ts and other irritants from the 
necrotic pulp tissue will d i f fu se f rom the root canal into the 
periapical tissue with resul t ing deve lopment of a periapical 
inflammatory lesion. T h e tooth could get progressively 
darker with t ime as the produc ts of necrosis and gangrene 
penetrate the dentinal tubules. It could be argued that the 
pathological process descr ibed may explain the 
discolouration observed in the maxil lary central incisor 
presented in this ease report. 

In conclusion, endodont ic considerat ions are 
important in the management of avulsed teeth. All the 
complications of replantation observed in the case being 
reported might have been avoided if root canal treatment 
had been instituted shortly af ter replantat ion. 
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