
Introduction 

The prevalence of dental trauma is increasing in Nigeria 
[Adeyemo et al., 2005] and its treatment is occupying an 
greater amount of dentists’ time. In Nigeria, the prevalence 
of traumatic dental injuries (TDI) to the anterior permanent 
teeth of 12 year olds was 11% [Otuyemi, 1994]. The preva-
lence of TDI to anterior teeth was much higher in the primary 
than in the permanent dentition [Otuyemi et al., 1996]. This 
relatively high prevalence has led to a need to assess the 
clinical time and resources needed to treat dental injuries. 
There are very few studies to assess the time taken to man-
age dental trauma and none have been carried out in Nigeria. 
From the literature the time to treat uncomplicated and com-
plicated TDI in primary teeth can take between 0.8 and 1.6 
hours spread over 2.5 to 4.3 visits [Josefsson and Karlander, 
1994]. In Swedish children, treatment times for both primary 

and permanent teeth were 2.0 and 2.7 times higher for com-

et al., 2000].

clinical management of TDIs in Nigeria the objective of this 
study was to assess the clinical time (diagnosis and treat-
ment times) to manage TDIs in Nigerian children.

Material and methods 

This was a cross sectional observational pilot study of all 
children aged from 2 to 16 years, who presented with dental 
injuries at four well-equipped government hospitals in Nigeria 
over a three month period in 2006. Children presenting with a 

recommended by Andreasen et al. [2003]. 

The clinical time spent on managing dental injury was 
assessed by recording time in minutes for diagnosis and 
treatment. The diagnosis time included period spent taking a 
history, extra-oral and intra-oral examination of the child and 
on conducting investigations including radiographs and pulp 
testing for permanent teeth. The treatment time was that spent 
actually treating the injury. The time was recorded separately 
for each of the treatment visits. The time a patient spent in 
the dental chair for any further history taking, examination or 
investigations during check-up visits was also included. For 
children who failed to complete treatment, clinical time for 
diagnosis only was calculated. 

Instructions on how to assess the time spent on diagnosis 
and treatment and on how to record the data were given 
to each of the dentists participating in data collection. The 
record on time was kept with the help of an assistant using 
a clock with minutes and second readings. The time of the 
day when diagnosis and treatment commenced (noted as the 
time the paedodontists made contact with the patient) was 
noted on the patient’s data sheet. Also, the time of the day 
when diagnosis and treatment was concluded (indicated by 
time when paedodontists’ stated diagnosis or treatment was 
completed) was also recorded on the treatment sheet. One 

from time treatment commenced to time when treatment was 

Participating dentists had postgraduate training in paediatric 
dentistry. They were familiar with assessment of dental inju-

was common consensus amongst the paedodontists on 
management modalities of dental injury with agreement that 
there could be variability in individual case management. 
Management modalities for each case were to be recorded in 
each patients’ record.
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One of the authors (TOL) trained each of the participating 
dentists and the assistant on a one-on-one basis at the clinic 
site. The dentists were trained on data collection methods, 
data entry methods, and manageing clinical diagnosis 
challenges. 

The results from all the four hospitals were combined and 
the mean and standard deviations of the diagnostic time, 
treatment time and total clinical management time were cal-
culated for each tooth injury for the primary and permanent 
dentitions. When multiple tooth dental injuries occurred, each 
tooth was treated independently. For multiple dental injuries 
that were of similar type in the same patient, the history and 
examination times were considered simultaneously. For mul-
tiple dental injuries that were not of the same injury type, the 
diagnostic and treatment times were considered separately. 
The average number of visits for each tooth injury was also 
recorded. Analysis was made using Microsoft Excel 2007.

Results

Subjects. There were 73 injuries recorded in 39 children; 

yrs with an average of 9.9 yrs and median of 10yrs. The ages 

average of 3.6 yrs and median of 3.5 yrs.

 More permanent (72.6%) than primary teeth were 
treated for dental injuries in the 4 dental centres (Table 1). 
The most frequent form of injuries to primary teeth was 
intrusive luxation. This occurred in 8 out of the 20 (40.0%) 

primary teeth managed. The most frequent form of injury to 

in 17 of the 53 (32.1%) permanent teeth managed. For both 
dentitions, avulsion was the commonest form of injury and 
occurred in 19 (26.0%) teeth. Complicated crown root frac-
ture, concussion and subluxation injuries were not observed 

luxation injuries were also not observed in both primary and 
secondary dentition studied. The 13 cases of multiple den-
tal injuries observed were treated as separate injuries. The 
forms of treatment provided for the various types of dental 
injuries are presented in Table 2. 

Diagnostic and treatment times. For primary teeth the 
average diagnostic and treatment times varied by type of 
TDI. Extrusive luxation (14.0 mins) and avulsion (23.1 mins) 
required the least time to diagnose whereas enamel and 
enamel dentine fracture took 35 minutes and complicated 
crown fractures 41 minutes to diagnose (Table 3). Enamel 
and enamel-dentine fractures in primary teeth were not 
treated. Complicated crown fracture to primary teeth had the 
longest treatment time (35 mins) and average total clinical 
management time (76.0±48.1 mins). Avulsion, extrusive and 
intrusive luxation took between 3.6 and 10 minutes to treat. 

In the permanent dentition subluxation injury had the longest 
diagnostic time (71.7 mins). Diagnosis for the other forms of 
TDI ranged from 18.3 minutes for enamel fracture to 46.7 
minutes for avulsion (Table 4). 

Table 1. Frequency of dental injuries in primary and permanent 

Dental injury
Primary 

teeth
Permanent 

teeth
Total (%)

Enamel fracture 1 4 5(7.0)

Enamel-dentine 
fracture

1 17 18(24.7)

Complicated crown 
fracture

2 8 10(13.7)

Complicated crown 
root

0 1 1(1.5)

Concussion injury 0 1 1(1.5)

Subluxation 0 3 3(4.2)

Extrusive luxation 1 2 3(4.2)

Intrusive luxation 8 3 11(15.1)

Avulsion 7 12 19(26.0)

Lateral luxation 0 0 0

0 0 0

Uncomplicated 
crown-root

0 0 0

Total (%) 20 (27.4) 53 (72.6) 73 (100)

Table 2. Types of treatment provided to the primary and permanent 
teeth with a traumatic dental injury.

Dental trauma *Treatment

Primary teeth Permanent teeth

Enamel fracture No active 
treatment edges

fracture
No active 
treatment

Composite bandage,

Complicated 
crown fracture

Extraction

Complicated 
crown root

Extraction

Concussion injury Occlusal trimming of 
opposing tooth

Subluxation No treatment

Extrusive luxation Extraction
splinting

Intrusive luxation Extraction No active treatment

Avulsion No active 
treatment splinting but if 

presenting without 
tooth, fabrication of 

prosthesis undertaken

*All cases were treated with local anaesthesia.
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Extrusive luxation had the longest treatment time (60.0 mins). 
Treatment times for the other forms of TDI ranged from 2 min-
utes for concussion to 10 minutes for enamel and 47 minutes 
for complicated crown fracture. None of the patients with sub-
luxation injury received treatment. Patients with complicated 
crown fracture had to make the highest number of dental 
visits for management of their injury (2.0 visits) (Table 4).

Overall, for both the primary and permanent dentition, more 
time was spent diagnosing the injury in the primary dentition 
than in the permanent dentition, except for extrusion and 
avulsion. On the other hand, more time was spent in manag-
ing all types of lesions in the permanent than in the primary 
dentition. More hospital visits were also required for the man-
agement of dental injuries in the permanent dention than in 
the primary dentition except for the management of intrusion 
(Tables 3 and 4).

Discussion
There is a need to assess the amount of time spent manag-
ing dental trauma in children. Understanding how much time 
is spent on clinical management of a child helps both the 
dentists and parents to understand how to effectively man-
age time. Effective time management will include how best 
to schedule and prioritise treatment where critical decisions 
have to be made as to the best use of limited time. 

In the primary dentition, intrusive luxation and complicated 
crown fractures were the only injuries where multiple dental 
visits were reported, which were required in the form of fol-
low-up monitoring visits for both forms of injuries following an 
extraction. They also both required longer management time, 
which was often due to time expended in making a diagnosis. 

The time taken to treat complicated injuries to primary teeth 
was more than uncomplicated injuries. This can be due to 
more time needed to gain the cooperation of a child with 
complicated injuries. This result is comparable with that of 

more dental visits to treat complicated trauma to primary 
teeth per individual. 

The mean number of visits required to manage both uncom-
plicated and complicated TDIs in the present study were 

al., [2000] and Borssén et al., [2002] and it falls short of the 
recommendation by the International Association for Dental 
Trauma (IADT). While the dentists may have actually asked 
patients to come back for follow-up visits (this will always be 
the case for any management given to any patients in the 
dental hospital prior to discharge), the onus is on the patient 

number of visits the patients made to the hospitals and not 
the number of visits the dentists proposed for the patients. 
Compliance with recall appointments is known to be poor in 
the study populations. 

In the permanent dentition, complicated injuries required 
longer management time and multiple visits. This result is 

treatment times and number of visits required to treat these 
injuries were comparatively less in this study than that of 

-

et al., 2003] required multiple visits due to associated pulpal 
complications resulting from delay in seeking treatment.

Table 3. Average clinical times and average number of visits for 
management of the primary teeth with a traumatic dental injury.

of dental 
trauma

Average 
number 
of visitsAverage 

diagnostic 
time 

(mins)*

Average 
treatment 

time 
(mins)*

Average 
total 

manage-
ment time 

(mins)*

Enamel 
fracture

35.0±0.0 0.0 35.0±0.0 1.0

Enamel 
-dentine 
fracture

35.0±0.0 0.0 35.0±0.0 1.0

Complicated 
crown 
fracture

41.0±26.9 35.0±21.2 76.0±48.1 1.5

Extrusive 
luxation

14.0±0.0 7.0±0.0 21.0±0.0 1.0

Intrusive 
luxation

40.3±10.9 10.0±5.9 50.3±13.9 2.6

Avulsion 23.1±7.9 3.6±7.5 26.7±14.2 1.0

* mean ± standard deviation

Table 4. Average clinical times and average number of visits to 
manage dental trauma to the permanent teeth with a TDI.

of Dental 
trauma

Average 
number 
of visitsAverage 

diagnostic 
time*

Average 
treatment 

time*

Average 
total 

manage-
ment 
time*

Enamel 
fracture

18.3±13.7 10.0±13.7 28.3±22.3 1.0

Enamel-
dentine 
fracture

30.1±23.7 31.8±49.9 61.9±52.0 1.2

Complicated 
crown 
fracture

29.7±0.5 47.3±12.6 77.0±12.9 2.0

Complicated 
crown root

38.0±0.0 12.0±0.0 50.0±0.0 1.0

Concussion 
injury

21.0±0.0 2.0±0.0 23.0±0.0 1.0

Subluxation 71.7±25.2 0.0 71.7±25.2 1.0

Extrusive 
luxation

43.3±11.5 60.0±0.0 103.3±11.5 1.0

Intrusive 
luxation

23.3±10.4 16.7±5.7 40.0±13.2 1.3

Avulsion 46.7±14.2 30.4 ± 33.9 77.1± 40.7 1.4

* mean ± standard deviation
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Although the time taken to develop radiographs was not 
included in the diagnostic time, it was for uncomplicated 
TDIs, complicated crown fracture and intrusive injuries took 
longer in primary teeth. This may include longer time for tak-
ing radiographs in younger children due to less tolerance of 
intra-oral radiographs than older ones, and also the tendency 
for less cooperation and need to use multiple behavioural 
management techniques to obtain compliance. These expla-
nations are at best, postulations, as the data did not capture 
levels of detail than would allow objective explanations. 

The opposite was noted when it came to the treatment time 
that was longer in the permanent dentition than in the primary 
dentition for all forms of TDIs. The frequency of dental visits 
was equal to or more in permanent for the same type of TDIs, 
except for intrusive injury (the average number of visits for 
the primary teeth doubled). 

The average management time for complicated TDIs to pri-
mary teeth was 1.2 times higher than uncomplicated TDIs 
and for complicated TDI to permanent teeth was 1.4 times 
higher than corresponding uncomplicated trauma. These 

[1998], who reported management times of 2.0 and 2.7 times 
higher in primary and permanent teeth respectively.

The combination of longer time for treatment and number of 

school attendance and may disrupt important engagements 
of a child’s guardian during the treatment period. Such an 
important commitment for the parent of Nigerian children may 
lead to a loss of earnings for the parent. Dental trauma in 

health issue in view of its prevalence and potential socio-
economic impact on families. 

This study reports that dental injury was commoner in the 

[2009]. The most frequent injury to primary and permanent 
teeth in this study were intrusive luxation and enamel-dentine 
fracture respectively. These results are similar to those of 

complicated injuries were more prevalent in this study than 
uncomplicated injuries and most of them underwent extrac-
tion. It may also be the minor traumatic injuries in the primary 
dentition are not presenting to centres involved this study or 
that minor dental injuries are not reported at all to any dental 
clinic. While it is important to emphasis the need to prevent 
trauma to primary teeth, there is a need to expand this study 
into communities to understand the pattern of reporting and 
management of dental injuries in children.

The design of this study does have limitations as it was not 
blinded. Dentists were aware of the objectives of the study 

management. Thus, longer times may actually be spent on 

treating traumatic dental injuries in children than observed.  
The study was exclusively conducted in public health cen-
tres and did not include children with special needs. While it 
may be assumed that longer time may be needed to manage 
children with special needs, there will be a need to conduct 
similar studies in children with special needs so as to plan 
adequately for their dental care. This study focused on quan-
titative analysis of the time to manage dental trauma. There 
are quite a number of observations made that will need to be 
addressed by qualitative analysis. Subsequent studies may 
therefore be designed to evaluate the details of what informs 
the observed differences in time expended for diagnosis and 
treatment of dental trauma.

Conclusion

At the four Nigerian centres involved, permanent teeth were 
more affected by dental injury than primary teeth. There 
were generally longer treatment times for dental injuries to 
permanent teeth than primary teeth. There were, however , 
generally longer diagnostic times for primary teeth compared 
to permanent teeth. 

Acknowledgements

Awolowo University Teaching Hospitals Conplex, Ile-Ife. Approval for study 
was also obtained from the Heads of Department of the Child Dental Health 
unit of each hospital. 

Thanks to Professor E.O. Ogunbodede who provided guidance for the study. 

Agbaje, EO Oziegbe, and MO Ashiwaju who all assisted with data collection. 

References

Adeyemo WL, Ladeinde AL, Ogunlewe MO, James O. Trends and character-

Al-Malik M. Oral injuries in children attending a hospital in Saudi Arabia. J Max-

Andreasen JO, Andreasen FM, Bakland LK, Flores MT. Traumatic Dental Injuries. 

Borssén E, Kallestal C, Holm AK. Treatment time of traumatic dental injuries 
in a cohort of 16-year-olds in northern Sweden. Acta. Odontol. Scand. 

Dietschi D, Jacoby T, Dietschi JM, Schatz JP. Treatment of traumatic injuries in 

and estimation of time spent on dental trauma-a longitudinal and retro-

Josefsson E, Karlander EL. Traumatic injuries to permanent teeth among Swed-

Otuyemi OD. Traumatic anterior dental injuries related to incisor overjet and 
lip competence in 12-year-old Nigerian children. Int J Paediatr Dent 

Otuyemi OD, Segun-Ojo IO, Adegboye AA. Traumatic anterior dental injuries in 

T.O. Ligali, et al.

European Archives of Paediatric Dentistry  12 (Issue 1). 201140



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


