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ABSTRACT: 

Context: Avulsion of impacted 3rd molars may associate with post-operative 

complications. Certain radiological assessments pre-operatively may reduce these 

complications. Aims: to evaluate the depth, angulation and closeness of impacted third 

molars to mandibular canal and maxillary sinus and their correlation with post- operative 

complications. Settings and Design: prospective study. 

Methods and Material: Eighty six patients with impacted third molars had been recruited 

between September 2020 to December 2021. Each patient was radiographed using 

orthopantomographic film. The angle and depth of impactions were classified as reported 

by Winter's and Pell and Gregory techniques and the proximity of these teeth to mandibular 

canal was based on Rood and Shehab’s technique. The relationship of the upper wisdom 

impactions to maxillary sinus was estimated as either there is no correlation or the root in 

close approximation to the floor of the sinus.  Statistical analysis used: All data were 

analysed by one way analysis of variance with p level < 0.005 was considered important 

statistically. 

Results: Fifty-one impacted third molars had been observed in the maxilla and hundred-

one in the mandible. Vertical angulation demonstrated the greatest part of upper third molar 

impaction (59%) (p < 0.002) and lower (45%) (p < 0.000) jaws. Greatest impacted upper 

third molar was in level B and class IIA (37%) (p < 0.20) for the lower impaction. Most 

impacted maxillary 3rd molars exhibited no relationship to maxillary sinus and 28% of 

lower 3rd molars showed radiological signs of proximity to mandibular canal. Most 

complications (64.7%) were associated with horizontally/class IIB impacted lower 3rd 

molars. Conclusions: Vertical class A and B impaction exhibited the highest impactions 

in the mandible and maxilla. The rates of post-operative complications were low apart from 

inflammatory responses which mostly associated with horizontally/class IIB impacted 

lower 3rd molars. Radiological assessment predicted complexity of surgery and to certain 

extent the post-surgical complications. CBCT study is recommended to correlate with post-

surgical complications.  
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INTRODUCTION: 

Impaction is the inability of the tooth to penetrate jaw bone into the oral cavity at the 

expected period of eruption process. Any area of the jaw may be affected by the status of 

impaction at various frequencies. Impaction usually involves teeth that are erupting lastly 

in the jaw, particularly third molars which are more liable for impaction in the lower jaw 
(1,2). 

The causes of impaction comprised insufficient room within jaw, deferred calcification of 

a tooth and the prime maturation stage (3). Though, genetic causes, lack of eruption force, 

deficient mesial movement of teeth because of absence of proximal attrition and the 

development of small jaws after delicate meal ingestion were stated as other reasons of the 

impaction (4). 

Impacted third molars are frequently associated with different pathologies like 

periodontitis, pericoronitis, root resorption of neighbouring teeth and lesion of benign or 

malignant feature (5). The pathologies of impacted third molars are more serious 

particularly those of the lower jaw, as they debilitate the bone at mandibular angle and 

makes it highly vulnerable to pathological fracture (6). Besides, it may lead to malalignment 

of dental arch and vague headache (7). Yet, some impacted teeth may remain symptomless 

and do not need surgical removal (8).  

The avulsion of impacted third molars can be performed without unwanted effect. 

However, affirm relation between the angle and depth of impacted third molars and the 

development of drawbacks after surgery was reported(9). The complexity and extent of 

surgical operation might be affected by the level of impacted third molars, because deep-

seated impaction requires longer period for tissue exposure and osteoctomy(10). The type 

and level of impaction can be determined according to Winter's (11) and Pell and Gregory 

techniques (12). Another feature that may enhance the establishment of post-operative 

complications is closeness of the impacted teeth to maxillary sinus and mandibular canal. 

The correlation between the roots of lower third molars and mandibular canal can be 

predicted by Rood and Shehab’s technique (13) .  

This research aimed to assess the correlation between certain radiological factors (angle, 

depth of impacted wisdom teeth and their proximity to maxillary sinus and mandibular 

canal) and post-operative complications.  

Subjects and Methods: 

Consecutive patients with impacted third molars treated in dental hospital, college of 

dentistry, university of Babylon were recruited in the period between September 2020 to 

December 2021. The inclusive criteria of this study included patients above 15 years old 

and have impacted teeth. The exclusive criteria involved impacted teeth associated with 

peri-coronitis, medically compromised patients, pregnant ladies, patients taking oral 

contraceptive pills and heavy smokers (one packet/day). Each patient was radiographed 

using orthopantographic view. The angle of the impacted teeth was classified as reported 

by winter’s method (11) and their depth and spatial relationship to the ramus of the mandible 

were based on Pell and Gregory’s technique (12) . The relationship of the impacted lower 

teeth to inferior alveolar nerve was determined as stated in Rood and Shehab’s criteria (13). 

Rood and Shehab’s criteria was defined with alphabet A,B,C,D,E F and G (Figure 1).The 

correlation of the impacted upper wisdom teeth to maxillary sinus was estimated as either 

there is no relationship or the tooth roots in close association with maxillary sinus.  

Consent forms were signed by the patients before surgical operation. Surgical procedure 

of the impacted teeth were carried out by single surgeon under local anaesthesia. Simple 
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crestal incision or L- shaped flap were used to expose the underlying bone and bone 

removal was carried out using surgical burs. The tooth was removed by dental elevator and 

forceps or sometimes tooth sectioning was performed by high speed dental turbine. Post-

operative instructions were handed and antibiotics and pain killers were prescribed for all 

patients. Patients were followed-up for 5 days to remove the surgical suture and to record 

any post-operative complications namely (dry socket, paraesthesia or anaesthesia of the 

lower lip and oro-antra-communication) and inflammatory responses (pain, swelling and 

trismus). Oro-antral communications was considered as post-operative complication as 

sometimes the fistula is small in size (< 2 mm) and difficult to detect immediately during 

surgical operation. This research was approved by the Ethical Committee of College of 

Dentistry. All data were analysed by one way analysis of variance with p level < 0.005 was 

considered important statistically. 

 

Figure 1: Radiographic correlation of lower wisdom tooth to inferior alveolar canal 

(Haung et al) (31). 
 

RESULTS: 

Totally, 151 impacted third molars were recognised in 86 patients. Fifty one impacted third 

molars have been diagnosed in the upper jaw, 19 (39%) of the 51 were bilateral impaction. 

Vertical impaction was the dominant (59%) and the distoangular was the second (35%), 

mesioangular type was the lowest (6%) with significant statistical differences (p <0.002), 

as shown in table 1. Most impacted upper third molars were in class B (75%) and the lowest 

class C (10%) with insignificant statistical differences (p < 0.518), as illustrated in table 2. 

Table 1 shows impaction of upper 3rd molars based on Winter’s method  

Total 
Impaction 

type 

30 vertical 
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18 distoangular 

3 mesioangular 

51 Total 

0.002 P value 

 

Table 2 shows impaction of upper 3rd molars as reported by Pell&Gregory 

classification  

Class Total 

A 15 

B 23 

C  13 

Total 51 

P value  0.518 

 

Hundred impacted wisdom teeth have been diagnosed in the lower jaw, bilateral impaction 

compassed (21%). The order of prevalence of impacted third molars was vertical (45%), 

mesioangular (38%) and horizontal type (17%) with significant statistical differences (p < 

0.000). Table 3 depicts distribution of types of impacted lower third molar. In accordance 

with the occlusal table of the neighbouring tooth and proximity to the mandibular ramus, 

class IIA was the largest (39%), class IA (21%) was the second and class IIIA was the least 

(3%) with insignificant statistical differences. Table 4 depicts distribution of depth of 

impacted lower molar based on Pell and Gregory techniques.  

Most cases of upper 3rd molars exhibited no relationship to maxillary sinus (80.4%) and 

only 28% of impacted lower 3rd molars showed radiological signs of proximity of the tooth 

root to mandibular canal, as demonstrated in table 5. Darkening of the root and interruption 

of the white line of mandibular canal represented 27% of the impacted lower 3rd molars 

and 1% revealed root deflection in the panoramic views. 

Table 3 shows impaction of lower 3rd molars based on Winter’s method  

Total 
Impaction 

type 

45 vertical 

38 mesioangular 

17 horizontal 

0 distoangular 

100 Total 

0.000 P value  

 

About 87% of patients were followed-up for 5 days after surgical operation. There were no 

serious complications (dry socket, paraesthesia of lower lip and oro-antra communication) 

associated with the avulsion of the impactions apart from pain, trismus and swelling and 

the majority (64.7%) were related to lower jaw particularly, horizontally/ class IIB 

impaction ( Results not shown for brevity).  

Table 4 shows impaction of lower 3rd molars as stated in Pell&Gregory classification  
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Class Total 

IA 21 

IB 20 

IC 8 

IIA 39 

IIB 6 

IIC 3 

IIIA 3 

IIIB 0 

IIIC 0 

Total 100 

P value  0.021 

 

 

 

Table 5 relationship of the upper and lower 3rd molars to maxillary sinus and 

mandibular canal. 

upper 3rd molar relationship to 

maxillary sinus 

No relationship 41 (80.4%) 

Sign of proximity 10 (19.6%) 

Lower 3rd molar relationship to 

mandibular canal 

No relationship 72 (72%) 

Presence of radiological signs 28 (28%) 

 

DISCUSSION: 

Surgical avulsion of impacted third molars is the commonest minor oral surgical procedure 

carried out by oral surgeon. Complications of such procedure after surgery can be 

minimized by certain radiological assessment of angle and level of impaction and their 

proximity to maxillary sinus and mandibular canal.  

Patients were followed-up after 5 days of surgical extraction during suture removal. The 

follow-up stage included the diagnosis of dry socket, paraesthesia or anaesthesia of lower 

lip and oro-antral communication. In addition, A questioner was done on the development 

of inflammatory responses (pain, swelling and trismus) after surgical manoeuvres.  

It has been stated that the angle (14) and depth (15) of impactions are considered the most 

important position-related factors that determine surgical difficulty. Blum (16) stated that 

there is a proportional correlation between surgical difficulty and the rate of dry socket. In 

this study, the majority of impacted upper and lower wisdom teeth were vertically 

impactions. Besides, the depth of most of these impactions classified at level B and A in 

the upper and lower jaws, respectively. Avulsion of these teeth necessitate dental elevator 

only and slight osteotomy. Hence, such teeth were classified as low difficult according to 

Pell and Gregory (14). Mesioangular and distoangular impactions were less common in the 

upper jaw and horizontal impactions in the lower jaw / level C were the least in this study. 

These impacted teeth are highly difficult according to Pell and Gregory (14). However, these 

teeth were avulsed with moderate difficulty, as avulsion of these teeth required bone 

removal and rarely teeth sectioning. It is worth to mention that the impacted teeth in this 
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study was performed under atraumatic surgical technique and the use of antibiotics and 

analgesics. Therefore, dry socket was not reported in this study. It has been stated that 

infection and dry socket can be reduced by prescription of antibiotics (17) and atraumatic 

surgical technique (16). The results of this study are in line with other studies (18,19) where 

the rate of dry socket ranged from 0% to 35%. The variation in the rate of dry socket among 

studies may be attributed to the lack of definitive diagnostic criteria used by the researchers 
(17). It is worth to mention that the spatial relationship of the ramus was not considered as 

a factor of difficulty in this study, as there is no association between this anatomical 

structure and surgical difficulty (14). 

It has been claimed that the depth of impactions is a risky factor in the development of 

paraesthesia after surgical avulsion (20). Although the panoramic results of this study 

indicated that some of the lower impactions are classified as IIC (according to Pell and 

Gregory method) and in close approximation to inferior alveolar nerve based on Rood and 

Shehab’s technique, cases of paraesthesia or aesthesia of lower lip were not reported. 

Surgical extraction of these teeth were moderately difficult, as avulsion was performed by 

bone removal and teeth sectioning. It is claimed that the issue of proximity encountered 

only when root fracture occurs in the area close to mandibular canal (14). The result of this 

study is close to that of the study of Sayed et al (21) where the rate of alveolar nerve injury 

was 0.2%.  

The rate of oro-antra fistula after surgical extraction of upper 3rd molars ranged from 3.1% 

to 13% (22,23). The result of this study denotes that there were no cases of oro-antral 

communication after avulsion of impacted wisdom teeth. This is despite the fact that some 

of these teeth (19.6%) revealed radiological signs of proximity of their roots to the 

maxillary sinus. The possible explanation is that oro-antral communication might occur 

after avulsion of such teeth, but it was small in size (≤ 2 mm), which further explains their 

difficulty being detected during surgical operation, and healed spontaneously after blood 

clot formation. It is found that small size (< 2 mm) oro-antra communication can heal 

spontaneously after blood clot formation providing that there is no epithelization and sinus 

infection (24,25).  

The panoramic views are widely used in surgery of impacted wisdom teeth. In the present 

study, the expectation of surgical difficulty was relatively coincide with pre-surgical 

radiological assessment. However, complications such as dry socket cannot be predicted 

from radiological assessment, as this complication might be associated with other factors 

rather than surgery of impacted teeth. Besides, determination of the exact position of 

impacted wisdom teeth to mandibular canal and maxillary sinus using this techniques is 

controversial. This is due to the drawbacks of this technique such as magnification and 

distortion effects. Therefore, cone beam computed tomography (CBCT) is more advisable 

to determine the accurate position of impacted wisdom teeth (26, 27). 

Complications relevant to post-operative inflammatory process such as pain, trismus and 

swelling were observed frequently after surgery of lower wisdom teeth in the present study. 

Many studies indicated that post- operative inflammatory complications occur in lower jaw 

more than that of the upper jaw (28, 21) This might be related to the type of bone and blood 

supply of the jaws, as the upper jaw has thin cortical bone and profuse collateral circulation 

that render it less susceptible to infection and inflammation (29). Notably, most of these 

complications are associated with horizontally/class IIB impactions. These findings were 

expected as such an impaction needs extensive flap reflection, more bone removal, tooth 

sectioning and longer operation time (30).  
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CONCLUSION: 
Vertical impaction with class B and A exhibited the commonest impaction in the upper and 

lower jaws, respectively. The rates of post- operative complications (dry socket, 

paraesthesia or aesthesia and oro-antra communication) associated with such impactions 

were low. The commonest complications were related to inflammatory process and 

associated with lower wisdom teeth, particularly horizontally /class IIB impaction. Pre-

operative radiological assessments are essential to predict complexity of surgery and to 

certain extent the post-surgical complications. Another study must be carried out to 

correlate between assessment of impaction based on cone beam computerized tomography 

and post-surgical complications. 
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