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Abstract  Review Article 
 

Apical root resorption is an undesirable, but frequent side effect of orthodontic treatment, Orthodontic tooth movement 

involves a series of biologic reactions after force application, which makes teeth vulnerable to root resorption It 

develops when the natural protection of the predentine and odontoblasts in the root canal, or the precementum and 

cementoblasts on the root surface are damaged or removed. Orthodontic forces are just one of several aetiological 

factors that have been implicated in external root resorption. 
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INTRODUCTION 
Apical root resorption is a common idiopathic 

problem associated with orthodontic treatment and has 

recently received considerable attention because of 

medicolegal exposure. External apical root resorption 

(EARR) is a wellknown sequelae of orthodontic 

treatment. The concentration of forces on the root apex 

during tooth movement is a mechanical effect that 

seems to trigger biologic events associated with apical 

root resorption especially in deviated root shapes. 

Excessive orthodontic loading can lead to more 

destruction of cementoblasts by compression of these 

cells and the periodontal blood vessels, increasing tooth 

root vulnerability to the resorption process. Root 

resorption is frequently thought to be an iatrogenic 

consequence of orthodontic treatment. Several 

treatment factors have been investigated and related to 

loss of root length– e.g., retraction and intrusion–which 

were considered the main causes of apical resorption. 

The growing demand for orthodontic treatment methods 

that require minimal compliance and maximal 

anchorage control, particularly by adults, has led to the 

expansion of implant technology. Miniscrews have 

been introduced as temporary anchorage devices for 

various purposes: canine retraction, anterior retraction, 

en-masse anterior retraction, molar uprighting, 

distalization, and protraction. 

Factors affecting root resorption 

Biologic factors 

Genetics 
Several studies strongly suggest a genetic 

component for shortened roots. Although no definite 

genetic conclusion was found, autosomal dominant, 

autosomal recessive, and polygenic modes of 

inheritance are possible. 

 

Systemic Factors 

According to Becks, endocrine problems 

including hypothyroidism, hypopituitarism, 

hyperpituitarism, and other diseases are related to root 

resorption. This hypothesis, based on basal metabolic 

rates, has not been examined by updated blood 

analyses. hyperparathyroidism, hypophosphatemia, and 

Paget disease have been linked to root resorption in a 

few anecdotal case reports. 

 

Nutrition 
Marshall TM advocated that malnutrition can 

cause root resorption. Becks demonstrated root 

resorption in animals deprived of dietary calcium and 

vitamin D. It was later suggested that nutritional 

imbalance is not a major factor in root resorption during 

orthodontic treatment. 
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Chronologic age 

All tissues involved in the root resorption 

process show changes with age. The periodontal 

membrane becomes less vascular, aplastic, and narrow, 

the bone more dense, avascular, and aplastic, and the 

cementum wider. These changes are reflected by a 

higher susceptibility to root resorption seen in adults. 

 

Gender 

Treated and untreated random samples showed 

no correlation between gender and root resorption) 

According to other studies, females are more 

susceptible to root resorption. The idiopathic root 

resorption ratio was 3.7:1females to males, respectively. 

6s Apical root material loss was greater in treated 

females (0.73 mm) compared with treated males (0.67 

mm).  

 

Habits  
Nail-biting, tongue thrust associated with open 

bite, and increased tongue pressure have been 

statistically related to increased root resorption. 

 

Tooth structure 

Deviating root form is more susceptible to post 

orthodontic root resorption. Convergent apical root 

canal is considered to be an indicative of high root 

resorption potential, The degree of root resorption in 

teeth with blunt- or pipette-shaped roots was 

significantly higher than in teeth with normal root form. 

 

Previously traumatized teeth 
Traumatized teeth can exhibit external root 

resorption without orthodontic treatment. 

orthodontically moved traumatized teeth with previous 

root resorption are more sensitive to further loss of root 

material. 

 

Endodontically treated teeth 
A higher frequency and severity of root 

resorption of endodontically treated teeth during 

orthodontic treatment was reported. However, it has 

been suggested that endodontically treated teeth are 

more resistant to root resorption because of an increased 

dentin hardness and density 

 

Alveolar bone density 

Controversial reports on root resorption and 

alveolar bone density appear in the literature. Becks and 

lager related increased root resorption to bone 

architecture resulting from hormonal and nutritional 

imbalance during growth. According to Reitan, a strong 

continuous force on less dense alveolar bone causes the 

same root resorption as a mild continuous force on 

highly dense alveolar bone. Lamellar bone is more 

difficult to resorb with orthodontic pressure than bundle 

bone. 

 

 

 

Mechanical factors 

Appliances 

It is often stated that the degree of root damage 

is a function of the appliance used 

 

Fixed versus removable: 

Only one study compared root resorption 

resulting from fixed and removable appliances, 

concluding that the use of fixed appliances is more 

detrimental to the roots. Ketcbam claimed that normal 

function is disturbed by the splinting effect of 

orthodontic fixed appliances over a long period that can 

cause root resorption. Stuteville, on the other hand, 

suggested that the jiggling forces caused by removable 

appliances are more harmful to the roots. 

 

Begg versus edgewise 

It is often stated that the light wire Begg 

technique causes less root resorption than edgewise, 

although maxillary incisor root resorption during the 

Begg third stage has been documented. Malmgren et al. 

suggested that there is no difference between these 

techniques, but found that the frequency of root 

resorption was significantly higher (48%) in 

traumatized maxillary incisors when intruded by the 

Begg technique compared with edgewise technique 

(43%). 

 

Magnets 

It is suggested that the increase in force as 

space closes with time (attraction) can stimulate a more 

physiologic tissue response, and thus decrease the 

potential for root resorption. 

 

Miniscrew 
Miniscrew anchorage allows for greater 

maxillary en-masse anterior retraction in severe Class II 

cases. But the time needed for this greater retraction 

with miniscrew anchorage would be longer and dispose 

the patient to more apical root resorption. 

 

Intermaxillary Elastics 
Linge and Linge found significantly more root 

resorption on the side where elastics were used and 

suggested that jiggling forces the result of function 

combined with elastics are responsible for the incisors 

root resorption. It was reported that Class III elastics 

used for anchorage preparation increased mandibular 

first molar distal root resorption 

 

Extraction versus nonextraction 

McFadden and Vonder he found no difference 

in the extent of root resorption in patients treated with 

or without extractions. 

 

Orthodontic movement type 
It seems that there is no safe tooth movement. 

Intrusion is probably the most detrimental to the roots 

involved, but tipping, torque, bodily movement, and 

palatal expansion can also be implicated. 
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Orthodontic force 

Degree of force 

Harry and Sims found the distribution of 

resorbed lacunae was directly related to the amount of 

stress on the root surface and the rate of lacunae 

development was more rapid with increasingly applied 

forces. They concluded that higher stress causes more 

root resorption. According to Schwartz, applied force 

exceeding the optimal level of 20 to 26 gm/cm 
2
 causes 

periodontal ischemia, which can lead to root resorption. 

 

Continuous versus intermittent forces 

The pause in treatment with intermittent forces 

allows the resorbed cementum to heal and prevents 

further resorption. 

 

Combined biologic and mechanical factors 

Treatment duration 

Most studies report that the severity of root 

resorption is directly related to treatment duration 

Levander and Malmgren found that 34% of examined 

teeth showed root resorption after 6 to 9 months of 

treatment, whereas at the end of active treatment, 

lasting 19 months, root resorption increased to 56%. 

 

Root resorption detected radiographically 

during orthodontic treatment. Minor resorption or an 

irregular root contour seen after 6 to 9 months indicates 

an increased risk of further root resorption. No severe 

resorption was detected at the end of treatment in teeth 

without resorption after 6 to 9 months 

 

Relapse 

Reitan claims that forces of relapse are not 

strong enough to cause root resorption. However, Ten 

Hoeve and Mulie believe that the teeth are prone to 

additional root loss during relapse as a result of light 

muscles forces. 

 

Clinical diagnostic aids to root resorption 

Radiographs are commonly used as a 

diagnostic aid for root resorption. Radiographic 

detection of apical root shortening requires a certain 

degree of resorption. Tooth movement makes it more 

difficult to assess the exact amount of root loss 

especially when the tooth is torqued or tipped. 

Commonly used radiographs are ineffective in assessing 

buccal and lingual root resorption. Several radiographic 

techniques used include periapical bisecting angle, 

periapical paralleling, orthopantomogram, cephalogram. 

The periapical technique provides less distortion and 

superimposition errors compared with the 

orthopantomogram or the lateral head film. The true 

cephalometric lateral skull can be used to assess incisor 

root length, but not for detailed diagnosis of external 

root resorption. In order to correctly assess the degree 

of external root resorption care should be taken to 

employ the radiographic technique that ensure 

geometrically accurate images. In some instance it may 

be necessary to take more than one radiograph. 

Scoring System 

 

 
 

Score system of Levander and Malmgren  

Grade 0: absence of root resorption; 

Grade 1: mild resorption, root with its normal length 

and only an irregular contour 

Grade 2: moderate resorption, small area of root loss 

with the apex exhibiting an almost straight contour  

Grade 3: accentuated resorption, loss of almost one 

third of root length;  

Grade 4: extreme resorption, loss of more than one third 

of the root length. 

 

CONCLUSION 
Apical root resorption is a most common 

sequale of orthodontic treatment. It usually associated 

with many biologic and mechanical factors which 

increases the vulnaribility of root resorption. A proper 

maintainance of these factors will reduces the root 

resorption. 

 

Miniscrew anchorage allows for greater 

retraction. But the time needed for this greater 

retraction with miniscrew anchorage would be longer 

and dispose the patient to more apical root resorption. 
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