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ABSTRACT 42 

Purpose 43 

In maxillary wisdom tooth extraction, the necessity of CT is unknown. The purpose of 44 

this study was to investigate whether CT adding to orthopantomography is useful for 45 

predicting oroantral perforation during maxillary third molar extraction. 46 

Methods 47 

Various risk factors for oroantral perforation during maxillary third molar extraction 48 

were investigated by univariate and multivariate analyses. We analyzed those of all 49 

patients and the patients who underwent CT, respectively. The proximity of the roots to 50 

the maxillary sinus floor (root-sinus [RS] classification) and Archer classification were 51 

assessed using panoramic radiography. The number of roots and Vertical relationship 52 

were assessed using CT. 53 

Results 54 

604 out of 3299 patients underwent CT adding to orthopantomography. In all cases, 55 

multivariate analyses except for CT findings showed that the RS classification Type III/IV 56 

and the Archer classification Type B/C/D in panoramic findings were significantly 57 

correlated with oroantral perforation as radiological findings. In cases for which CT was 58 

performed, multivariate analyses showed that one root (OR 12.87) and the Vertical 59 



relationship Type D (OR 5.63) in CT findings, besides the RS classification Type III/IV 60 

(OR 4.47) in panoramic findings, were significantly related to oroantral perforation.  61 

Conclusion 62 

The RS classification and the Archer classification in panoramic findings can predict the 63 

risk of oroantral perforation. The usefulness of CT adding to orthopantomography is 64 

limited. However, when the relationship between the upper wisdom tooth and maxillary 65 

sinus floor (RS classification) is unclear, to check whether the number of roots is one 66 

and the apex of one root is projecting into the maxillary sinus in CT findings, is useful 67 

for the prediction.  68 



1. INTRODUCTION 69 

Maxillary third molar extraction is one of the most common surgical interventions in  70 

oral and maxillofacial surgery. This operation involves the risk of complications, 71 

including oroantral perforation [1-3]. An oroantral perforation may cause maxillary 72 

sinusitis or formation of an oronasal fistula, causing concern to the patient [4-6]. 73 

Therefore, predicting risk factors is important in preventing the incidence of oroantral 74 

perforation. However, few studies have analyzed the risk factors associated with oroantral 75 

perforation during the maxillary third molar extraction [7-9].  76 

In addition, CT is currently used worldwide, as a preoperative diagnostic tool to be able 77 

to extract exact information regarding the position of disease. In fact, CT is sometimes 78 

performed adding to orthopantomography before maxillary wisdom tooth extraction. 79 

However, there are no reports that analyzed the usefulness of CT for predicting oroantral 80 

perforation during the maxillary third molar extraction.  81 

In the present study, we conducted a multicentric retrospective study to analyze 82 

whether CT adding to orthopantomography is useful for predicting oroantral perforation. 83 

  84 



2. PATIENTS & METHODS  85 

2.1.Patients 86 

In this study, inclusion criteria was set for patients above fifteen years old, and 87 

exclusion criteria was set for patients who hoped non-participate after the publication of 88 

this study. Altogether, a total of 3299 patients underwent maxillary third molar extraction 89 

from January 2014 to December 2016 at nine hospitals included in this study; these 90 

include Kakogawa Central City Hospital, Kobe University Hospital, Shin-suma General 91 

Hospital, Saiseikai Hyogo-ken Hospital, Kobe Central Hospital, Hyogo Prefectural Awaji 92 

Medical Center, Mitsubishi Kobe Hospital, Kawasaki Hospital, and Kita-Harima Medical 93 

Center. Of all patients, at the surgeon’s discretion, a total of 604 patients underwent 94 

preoperative CT. The most cases for which CT was performed were when the lower 95 

wisdom tooth close to the inferior alveolar nerve was also planned to extract at the same 96 

time. The institutional review board of Kobe University Hospital approved the study 97 

design (authorization number: 170020).  98 

 99 

2.2.Surgical procedure 100 

Tooth extraction was performed under local anesthesia, and local anesthesia was 101 

administered using 1.8-3.6 mL of 2% lidocaine containing 1/80000 units of epinephrine. 102 

https://ejje.weblio.jp/content/A+total+of
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The teeth were extracted by a rotation and traction movement with elevators. In addition, 103 

by the surgeon’s judgement, incision or bone removal were added. Mucoperiosteal flaps 104 

were raised to expose impacted teeth, followed by bone removal as necessary. Incisions 105 

were closed using 3–0 silk sutures and removed after 7 days. An oroantral perforation 106 

was identified by nose blowing and careful probing of the extraction socket, using a blunt 107 

sinus probe. Antibiotics and anti-inflammatory drugs were prescribed as necessary. 108 

 109 

2.3.Variables 110 

The objective was to identify the occurrence of oroantral perforation during maxillary 111 

third molar extraction. The following variables from medical records were 112 

retrospectively reviewed and investigated: (1) Patient factors―sex and age (2) Surgery 113 

factors—anesthesia and surgeon’s experience (3) Clinical findings—preoperative 114 

complaint, eruption, and position (4) The factors of panoramic findings—Archer 115 

classification, inclination, root apex completeness, and the roots of the maxillary sinus 116 

floor classification (RS classification). (5) Treatment factors—incision, bone removal, 117 

fracture of the maxillary tuberosity, and remarkable hemorrhage.  118 

Moreover, in the cases of patients who underwent CT before maxillary third molar 119 

extraction, some CT findings were additionally investigated; the Vertical relationship 120 



between the root of the teeth and the sinus floor, the Horizontal relationship, and the 121 

number of roots. 122 

In panoramic findings, we used two classifications— the Archer classification and the 123 

RS classification, which were used by some papers [9, 10]. First, the Archer 124 

classification is based on the position of the long axis of the maxillary third molar 125 

relative to the long axis of the maxillary second molar. By modifying this classification, 126 

the relation between the maxillary third molar and the maxillary second molar was 127 

classified into four types: (1) Type A: the maxillary third molar was at or below the 128 

occlusal plane. (2) Type B: the maxillary third molar was between the occlusal plane 129 

and the cervical line. (3) Type C: the maxillary third molar was between the cervical 130 

line of the second molar and the middle third of its root. (4) Type D: the maxillary third 131 

molar was at or above the apical third of the root of the second molar (Fig. 1).  132 

Next, the RS classification is based on the relation between the line of the maxillary 133 

sinus floor and the root apex of the maxillary molar [9]. In type I, the line of the 134 

maxillary sinus floor curved gently and was distinct from the root apex (Fig. 2). In type 135 

II, the line of the maxillary sinus floor was curved sharply and was partially 136 

superimposed across the root apex. In type III, the line of the maxillary sinus floor 137 

dropped extensively between the premolar and the maxillary third molar and was 138 



superimposed across most or all of the roots. In type IV, the line of maxillary sinus floor 139 

impinged on the root apex; however, it dropped only between the roots. In type V, the 140 

relationship between the line of the maxillary sinus floor and the root apex was 141 

indistinct.  142 

In CT findings, this study used two classifications, which were used by the report of 143 

Jung et al [11]. First, in DentaScan of CT imaging, the Vertical relationship between the 144 

longest root of the tooth and the sinus floor was categorized into four types: Type A, the 145 

root was not in contact with the cortical borders of the sinus; Type B, the root was in 146 

contact with the cortical borders of the sinus; Type C, the root was projecting laterally 147 

on the sinus cavity, but its apex was outside the sinus borders; and Type D, the root apex 148 

was projecting into the sinus cavity (Fig. 3). Next, in DentaScan of CT imaging, the 149 

Horizontal relationship was categorized into three types: Type 1, the lowest point of the 150 

sinus floor was located on the buccal side; Type 2, the lowest point of the sinus floor 151 

was located between the buccal and palatal roots; Type 3, the lowest point of the sinus 152 

floor was located on the palatal side of the palatal root (Fig. 4). 153 

 154 

2.4.Statistical analyses 155 

Statistical analyses were performed using SPSS 15.0 (SPSS, Chicago, IL). The 156 



association of each variable with the oroantral perforation was analyzed by the non-157 

parametric Mann-Whitney U test for ordinal variables, and either Fisher’s exact test or 158 

chi-squared test was used for the categorical variables. Probabilities of less than 0.05 were 159 

accepted as significant.  160 



3. RESULTS 161 

3.1 Patient factors in all cases 162 

Oroantral perforation occurred in 46 out of 3299 extractions (1.4%) (Table 1). According 163 

to univariate analysis, there was a significant difference between the occurrence of 164 

oroantral perforation and the mean age of patients. 165 

 166 

3.2 Surgery factors in all cases 167 

According to univariate analysis, the third molars extracted under general anesthesia 168 

caused a higher probability of oroantral perforations than those under local anesthesia 169 

(Table 1). In contrast, the surgeon’s experience did not influence the occurrence of 170 

oroantral perforation. 171 

 172 

3.3 Clinical findings in all cases 173 

Univariate analysis showed that significant differences in the occurrence of oroantral 174 

perforation were observed in relation to the preoperative complaint and eruption (Table 175 

1). In particular, pericoronitis was significantly associated with oroantral perforation in 176 

multivariate analysis (odds ratio [OR]: 4.23, 95% confidence interval [CI]: 1.80–24.10) 177 

(Table 2). However, there was no significant difference in the rate of complications 178 



between the left and right maxillary third molar extractions.  179 

 180 

3.4 Panoramic findings in all cases 181 

Univariate analysis revealed that Archer classification, inclination, and RS 182 

classification significantly correlated with the rate of oroantral perforation (Table 1). 183 

Multivariate analysis showed that Archer classification Type B/C/D (OR: 4.39, 95% CI: 184 

1.27–15.17) and RS classification Type III/IV (OR: 2.53, 95% CI: 1.28–4.97) were 185 

significant risk factors in the occurrence of oroantral perforation (Table 2). Conversely, 186 

the oroantral perforation and the root apex completeness did not have a statistically 187 

significant correlation according to the univariate analysis outcomes. 188 

 189 

3.5 Treatment factors in all cases 190 

Significant differences in the occurrence of oroantral perforation were observed with 191 

the presence or absence of incision, bone removal, and fracture of the maxillary tuberosity 192 

(Table 1). Multivariate analysis showed that the presence of incision (OR: 3.87, 95% CI: 193 

1.49–7.10) and fracture of the maxillary tuberosity (OR: 7.28. 95% CI: 1.45–36.44) were 194 

significant risk factors in the occurrence of oroantral perforation (Table 2).  195 

 196 



3.6 Patient factors in the cases of patients who underwent CT 197 

The oroantral perforation occurred in 19 out of 604 extractions in patients who 198 

underwent preoperative CT (3.1%) (Table 3). This probability was more than twice that 199 

of all cases. According to univariate analysis, there were no significant differences 200 

between the occurrence of oroantral perforation and sex or the mean ages. 201 

 202 

3.7 Surgery factors in the cases of patients who underwent CT 203 

The third molars extracted under general anesthesia caused more oroantral perforations 204 

than those under local anesthesia, according to univariate analysis (Table 3). In contrast, 205 

the surgeon’s experience did not influence the occurrence of oroantral perforation, as in 206 

all cases. 207 

 208 

3.8 Clinical findings in the cases of patients who underwent CT 209 

Univariate analysis showed that significant differences in the occurrence of oroantral 210 

perforation were observed in relation to the preoperative complaint and eruption (Table 211 

3). As in all cases, pericoronitis was significantly associated with oroantral perforation in 212 

multivariate analysis (OR: 3.97, 95% CI: 1.09–14.37) (Table 4).  213 

 214 



3.9 Panoramic findings in the cases of patients who underwent CT 215 

As in all cases, univariate analysis revealed that Archer classification, inclination, and 216 

RS classification significantly correlated with the rate of oroantral perforation (Table 3). 217 

Multivariate analysis showed that RS classification Type III/IV (OR: 4.47, 95% CI: 1.33–218 

15.04) was a significant risk factor in the occurrence of oroantral perforation (Table 4).  219 

 The most cases of oroantral perforation was RS classification Type III/IV and Archer 220 

classification Type B/C/D (Table 3). Here is a case which occurred oroantral perforation 221 

(Fig. 5). The position of upper wisdom tooth was Archer classification Type B and the 222 

line of maxillary sinus floor was RS classification Type III. However, the relationship 223 

between the upper wisdom tooth and maxillary sinus floor was unclear (Fig. 5A). 224 

 225 

3.10 CT findings in the cases of patients who underwent CT 226 

Univariate analysis revealed that Vertical relationship was significantly correlated with 227 

the rate of oroantral perforation (Table 3). Moreover, multivariate analysis showed that 228 

Vertical relationship (Type D) (OR: 5.63, 95% CI: 1.89–16.71) and one root (OR: 12.87, 229 

95% CI: 1.23–135.00) were significant risk factors in the occurrence of oroantral 230 

perforation (Table 4). Conversely, the Horizontal relationship did not have a statistically 231 

significant correlation according to the univariate analysis outcomes.  232 



The most cases of oroantral perforation was one root and the Vertical relationship Type 233 

D (Table 3). Here is a case which occurred oroantral perforation (Fig. 5). The relationship 234 

between upper wisdom tooth and the maxillary sinus floor was Vertical relationship Type 235 

D and Horizontal relationship Type 2, and the apex of one root was projecting into the 236 

maxillary sinus in CT findings (Fig. 5B). 237 

 238 

3.11 Treatment factors in the cases of patients who underwent CT 239 

Significant differences in the occurrence of oroantral perforation were observed with 240 

the presence or absence of incision and bone removal (Table 3). Multivariate analysis 241 

showed that the presence of bone removal (OR: 8.68, 95% CI: 2.23–33.77) and 242 

remarkable hemorrhage (OR: 18.01, 95% CI: 1.75–185.30) were significant risk factors 243 

in the occurrence of oroantral perforation (Table 4).  244 

   245 



4. DISCUSSION 246 

In the present study, we investigated whether CT adding to orthopantomography is 247 

useful for predicting oroantral perforation. In all cases, multivariate analyses except for 248 

CT findings showed that RS classification Type III/IV and Archer classification Type 249 

B/C/D in panoramic findings were significantly correlated with oroantral perforation as 250 

radiological findings. In the other hand, in the case for which CT was performed, 251 

multivariate analyses showed that RS classification Type III/IV in panoramic finding and 252 

Vertical relationship Type D in CT finding was significantly related to oroantral 253 

perforation. In addition, we found that one root was also significant factor by multivariate 254 

analyses. 255 

In the present study, the rate of oroantral perforation was 1.4% (46 among 3299 teeth) 256 

in the analysis of all cases. Univariate analysis showed that patient factor (age), clinical 257 

findings (preoperative complaint and eruption), some panoramic findings (Archer 258 

classification, Inclination, and RS classification), and some treatment factors (incision, 259 

bone removal, fracture of the maxillary tuberosity, and remarkable-hemorrhage) were 260 

significantly correlated with oroantral perforation. In the other hand, the rate of oroantral 261 

perforation in the cases of patients who underwent CT was 19 out of 604 teeth (3.1%). 262 

Univariate analysis showed that clinical findings (preoperative complaint and eruption), 263 



some panoramic findings (Archer classification, Inclination, and RS classification), CT 264 

finding (Vertical relationship), and some treatment factors (incision, bone removal, and 265 

remarkable-hemorrhage) were significantly associated with oroantral perforation. 266 

Some studies have reported the incidence of oroantral perforation to be ranging from 267 

2.5–13.0% [7, 8]. The rate of oroantral perforation in this study was similar to other 268 

reports [7, 8, 12-14]. Both in all cases and in the cases of patients who underwent CT, 269 

multivariate analysis showed that pericoronitis and remarkable-hemorrhage were 270 

significantly correlated with oroantral perforation. Some reports showed that chronic 271 

apical infection of the tooth might cause bone resorption and reduce the distance between 272 

the maxillary sinus and the teeth. It may also cause bone sclerosis and render the bone of 273 

the tuberosity more liable to fracture [15, 16]. Therefore, pericoronitis can increase the 274 

risk of oroantral perforation during the extraction of maxillary wisdom tooth. The 275 

maxillary tuberosity fracture, which was significant risk factor in the analyses of all cases, 276 

some studies reported that chronic apical infection of the tooth might result in bone 277 

sclerosis and render the bone of the tuberosity more liable to fracture [15, 16]. 278 

Remarkable hemorrhage is also associated with fracture of the maxillary. When the range 279 

of maxillary tuberosity fracture is extensive, it is a situation of special concern, which can 280 

result in remarkable hemorrhage due to the proximity of significant vessels to the area 281 



[16, 17]. 282 

In the analysis of all cases, there was a significant difference between the occurrence 283 

of oroantral perforation and the mean age of patients in univariate analysis (Table 1). 284 

This is probably due to the eruption because the eruption depth of tooth is deeper in 285 

younger people. In fact, the eruption was also significantly associated with the 286 

occurrence of oroantral perforation (Table 1). Some reports also showed this 287 

relationship [11, 18]. In addition, RS classification and Archer classification in 288 

panoramic findings were significantly correlated with oroantral perforation. A few 289 

reports also showed that the RS classification was significantly associated with the 290 

occurrence of oral perforation [9, 19]. In the cases for which CT was performed, one 291 

root and the Vertical relationship Type D in CT findings were significant risk factor, 292 

instead of Archer classification Type B/C/D in panoramic findings. These results 293 

showed that in vertical position of the tooth, the Vertical relationship Type D may be 294 

more significant risk factor of oroantral perforation than Archer classification Type 295 

B/C/D. Interestingly, in this study, 18 out of 19 oroantral perforation cases in the cases 296 

of patients who underwent CT were one root (Table 3). To our knowledge, no reports 297 

have analyzed the relationship between the number of roots and oroantral perforation. 298 

The exact number of roots and the exact position can be checked by DentaScan of CT 299 



imaging, but difficult by orthopantomography. Lewusz-Butkiewicz et al. also reported 300 

that orthopantomogram assessment is not a reliable method for assessing the risk of 301 

oroantral perforation and that CT or cone-beam computed tomography (CBCT) should 302 

be performed to verify the condition [18, 20, 21]. Our results indicated that when the 303 

relationship between the upper wisdom tooth and maxillary sinus floor (RS 304 

classification) is unclear, to check whether the number of roots is one and the apex of 305 

one root is projecting into the maxillary sinus in CT findings, is useful for the 306 

prediction. 307 

However, this study has some weaknesses. First, there is a possibility of unknown 308 

confounding factors because this is a retrospective study. Second, the nine hospitals do 309 

not have the criteria in which cases taking CT before maxillary third molar extraction. 310 

Third, it is not clear whether CT adding actually affected the postoperative outcome 311 

(i.e., prevention of oroantral perforation), because of retrospective nature. Fourth, there 312 

may be race differences. Masaki et al reported that 75.4% of 601 maxillary wisdom 313 

teeth in Japanese people was one root [22]. To our knowledge, there are no reports 314 

which investigated the number of upper wisdom tooth in each race. Therefore, it is not 315 

clear whether one root is high risk of oroantral perforation in other races than Japanese. 316 

Finally, Japanese patients can undergo CT at low cost because Japan has system of the 317 



public health insurance for the whole nation, dislike other countries.  318 

In conclusion, this is the first report analyzed the risk factor of oroantral perforation 319 

during maxillary third molar extraction with CT findings. The Archer classification and 320 

RS classification in panoramic findings are significant risk factors of oroantral perforation. 321 

However, when the relationship between the upper wisdom tooth and maxillary sinus 322 

floor (RS classification) is unclear, to check whether the number of roots is one and the 323 

apex of one root is projecting into the maxillary sinus in CT findings, is useful for the 324 

prediction. When the number of roots is one and the apex of one root is projecting into 325 

the maxillary sinus in CT findings, surgeons should inform patients the high risk of 326 

oroantral perforation before tooth extraction and take precautionary measures, for 327 

example preparing the splint to cover the perforation part. We hope that the results of this 328 

study will be useful in future for predicting the possibility of oroantral perforation, 329 

informing patients, and obtaining consent.  330 

 331 

  332 
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TABLE AND FIGURE CAPTIONS 395 

Figure 1: Archer classification in panoramic finding 396 

Type A: the maxillary third molar is at or below the occlusal plane. Type B: the maxillary 397 

third molar is between the occlusal plane and the cervical line. Type C: the maxillary third 398 

molar is between the cervical line of the second molar and the middle third of its root. 399 

Type D: the maxillary third molar is at or above the apical third of the root of the second 400 

molar tooth. 401 

 402 

Figure 2: RS classification in panoramic finding 403 

Type I: the line of maxillary sinus floor curved gently and is clearly distinct from the root 404 

apex. Type II: the line of maxillary sinus floor curved sharply and is partially 405 

superimposed across the root apex. Type III: the line of maxillary sinus floor dropped 406 

extensively between the premolar and the maxillary third molar and is superimposed 407 

across most or all roots. Type IV: the line of maxillary sinus floor impinged on the root 408 

apex, however, dropped only between the roots. Type V: the relationship between the line 409 

of the maxillary sinus floor and the root apex is indistinct. 410 

 411 

Figure 3: Vertical relationship in CT finding 412 



Type A: the root is not in contact with the cortical borders of the sinus. Type B: the root 413 

is in contact with the cortical borders of the sinus. Type C: the root is projecting laterally 414 

on the sinus cavity, but its apex is outside the sinus borders. Type D: the root apex is 415 

projecting into the sinus cavity. 416 

 417 

Figure 4: Horizontal relationship in CT finding 418 

Type 1: the lowest point of the sinus floor is located on the buccal side. Type 2: the lowest 419 

point of the sinus floor is located between the buccal and palatal roots. Type 3: the lowest 420 

point of the sinus floor is located on the palatal side of the palatal root. 421 

 422 

Figure 5: The radiological imaging of a case which occurred oroantral perforation 423 

A: In panoramic findings, the position of upper wisdom tooth was Archer classification 424 

Type B and the line of maxillary sinus floor was RS classification Type III. However, the 425 

relationship between the upper wisdom tooth and maxillary sinus floor was unclear. 426 

B: In CT findings, the relationship between upper wisdom tooth and the maxillary sinus 427 

floor was Vertical relationship Type D and Horizontal relationship Type 2, and the apex 428 

of one root was projecting into the maxillary sinus. 429 

 430 



Table 1: Results of univariate analysis of the risk factors for oroantral perforation 431 

during surgical extraction of maxillary third molars 432 

Values are expressed as absolute numbers, with the corresponding percentage of the total 433 

in parentheses. Values in the right-hand column indicate the statistical significance of the 434 

difference between subgroups. Age is expressed as the mean ± standard deviation in a 435 

parametric ratio scale. 436 

*significant 437 

 438 

Table 2: The results of the multivariate logistic regression analysis of the risk factors 439 

of oroantral perforation during surgical extraction of maxillary third molars 440 

Data are the p-value, odds ratio and 95% confidence interval (CI) for those factors found 441 

to be significantly associated with an increased risk of oroantral perforation. 442 

 443 

Table 3: Results of univariate analysis of the risk factors for oroantral perforation 444 

during surgical extraction of maxillary third molars in the cases of patients who 445 

underwent CT 446 

Values are expressed as absolute numbers, with the corresponding percentage of the total 447 

in parentheses. Values in the right-hand column indicate the statistical significance of the 448 



difference between subgroups. Age is expressed as the mean ± standard deviation in a 449 

parametric ratio scale. 450 

*significant 451 

 452 

Table 4: The results of the multivariate logistic regression analysis of the risk factors 453 

of oroantral perforation during surgical extraction of maxillary third molars in the 454 

cases of patients who underwent CT 455 

Data are the p-value, odds ratio and 95% confidence interval (CI) for those factors found 456 

to be significantly associated with an increased risk of oroantral perforation. 457 

  458 
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Table 1.  

Variables               Category Oroantral perforation P value 

     Present (n; %)   Absent (n; %)  

Sample size 46 (1.4) 3253 (98.6)  

Gender                        Male 21 (45.7) 1330 (40.9) 0.548 

                           Female 25 (54.3) 1923 (59.1)  

Age                          Range 15-85 13-94 0.005* 

                            Mean ± SD 37.5 ± 15.2 31.9 ± 13.2  

Anesthesia                    General 19 (41.3) 972 (30.0) 0.105 

                   Local 27 (58.7) 2281 (70.0)  

Surgeon’s experience            1-4 years 22 (47.8) 1328 (40.8) 0.183 

                            5-9 years 14 (30.4) 797 (24.5)  

                            >10 years 10 (21.8) 1128 (34.7)  

Preoperative complaint           None 

                              Caries 

                          Pericoronitis 

26 (56.6) 

6 (13.0) 

11 (24.0) 

2279 (70.0) 

673 (20.7) 

270 (8.3)  

<0.001* 

                             Sinusitis 

                             Others 

0 (0.0) 

3 (6.4) 

5 (0.2) 

26 (0.8) 

 

Eruption                   Fully impacted 29 (63.0) 877 (27.0) <0.001* 

                         Partially impacted 

                             Erupted 

12 (26.1) 

5 (10.9) 

570 (17.5) 

1806 (55.5) 

 

Position                        Left 22 (47.8) 1630 (50.1) 0.769 

                              Right 24 (52.2) 1623 (49.9)  

Archer classification             Type A 4 (8.7) 1677 (51.6) <0.001* 

                             Type B 16 (34.8) 947 (29.1)  

                              Type C 17 (37.0) 518 (15.9)  

                              Type D 9 (19.5) 111 (3.4)  

Inclination                     Vertical 16 (34.8) 2272 (69.8) <0.001* 

                        Forward Inclination 23 (50.0) 571 (17.6)  

                          Aft Inclination 4 (8.7) 289 (8.6)  

                             Others 3 (6.5) 131 (4.0)  

Root apex completeness       Apical closure 42 (91.4) 2868 (88.2) 0.718 

Apical patency 2 (4.3) 197 (6.1)  

                     Unexploited apical (≧2/3) 0 (0.0) 71 (2.2)  

Unexploited apical (<2/3) 2 (4.3) 117 (3.5)  

RS classification                 Type I 6 (13.0) 1044 (32.2) 0.003* 

Type II 9 (19.6) 914 (28.1)  

                              Type III 21 (45.7) 947 (30.0)  

        Type IV 8 (17.4) 284 (8.7)  
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                              Type V 2 (4.3) 64 (20.0)  

Incision                          No 12 (26.1) 2081 (64.0) <0.001* 

                             Yes 34 (73.9) 1172 (36.0)  

Bone removal                     No 18 (40.9) 2450 (75.4) <0.001* 

                             Yes 26 (59.1) 800 (24.6)  

Fracture of the maxillary tuberosity    No 40 (87.0) 3299 (99.3) 0.046* 

                                Yes 6 (13.0) 24 (0.7)  

Remarkable-hemorrhage             No 40 (87.0) 3229 (99.3) 0.043* 

                                Yes 6 (13.0) 24 (0.7)  
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Table 2.  

   95% CI 

Variable P value Odds ratio Lower Upper 

Archer classification Type B/C/D 0.022 4.13 1.22 13.9 

RS classification Type III/IV 0.018 2.16 1.14 4.08 

Pericoronitis 0.003 3.12 1.49 6.57 

Incision 0.016 2.94 1.22 7.06 

Fracture of the maxillary tuberosity 

Remarkable hemorrhage 

0.003 

0.026 

11.10 

5.82 

2.29 

1.24 

53.9 

27.4 

CI. Confidence interval 
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Table 3.  
Variables                 Category Oroantral perforation P value 

      Present (n; %)  Absent (n; %)  

Sample size 19 (3.1) 585 (96.9)  

Gender                          Male 9 (47.4) 257 (43.9) 0.817 

                             Female 10 (52.6) 328 (56.1)  

Age                            Range 20-64 15-80 0.266 

                             Mean ± SD 34.4 ± 10.8 31.5 ± 11.1  

Anesthesia                      General 13 (68.4) 364 (62.2) 0.640 

                    Local 6 (31.6) 221 (37.8)  

Surgeon’s experience              1-4 years 11 (57.9) 226 (38.6) 0.234 

                              5-9 years 5 (26.3) 209 (35.7)  

                              >10 years 3 (15.8) 150 (25.7)  

Preoperative complaint              None 

                                Caries 

                            Pericoronitis 

11 (57.9) 

2 (10.5) 

5 (26.3) 

455 (77.8) 

73 (12.5) 

46 (7.9)  

0.028* 

                               Sinusitis 

                               Others 

0 (0.0) 

1 (5.3) 

4 (6.8) 

7 (12.0) 

 

Eruption                     Fully impacted 15 (79.0) 244 (41.7) 0.005* 

                           Partially impacted 

                               Erupted 

2 (10.5) 

2 (10.5) 

119 (20.3) 

222 (38.0) 

 

Position                          Left 9 (47.3) 290 (49,6) 1.000 

                                Right 10 (52.7) 295 (50.4)  

Archer classification               Type A 1 (5.3) 204 (34.2) 0.003* 

                               Type B 5 (26.3) 189 (32.3)  

                                Type C 9 (47.4) 155 (26.5)  

                                Type D 4 (21.0) 37 (6.2)  

Inclination                       Vertical 3 (15.8) 341 (58.4) 0.002* 

                          Forward Inclination 11 (57.9) 143 (24.4)  

                            Aft Inclination 3 (15.8) 64 (10.9)  

                               Others 2 (10.5) 37 (6.3)  

Root apex completeness         Apical closure 19 (100.0) 503 (86.0) 0.379 

Apical patency 0 (0.0) 44 (7.5)  

                     Unexploited apical (≧2/3) 0 (0.0) 16 (2.7)  

Unexploited apical (<2/3) 0 (0.0) 22 (3.8)  

RS classification                   Type I 2 (10.5) 143 (24.4) 0.002* 

Type II 2 (10.5) 170 (29.1)  

                                Type III 9 (47.4) 217 (37.1)  

          Type IV 6 (31.6) 46 (7.9)  
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                                 Type V 

Vertical relationship                 Type A 

                                Type B 

                                Type C 

                                Type D 

Horizontal relationship               Type 1 

                                Type 2 

                                Type 3 

Number of roots                     One 

                                 Two 

                                 Three 

0 (0.0) 

0 (0.0) 

3 (15.8) 

3 (15.8) 

13 (68.4) 

6 (31.6) 

7 (36.8) 

6 (31.6) 

18 (94.7)         

0 (0.0) 

1 (5.3) 

9 (1.5) 

102 (17.4) 

218 (37.3) 

146 (25.0) 

119 (20.3) 

203 (34.7) 

247 (42.2) 

135 (23.1) 

446 (76.2) 

94 (16.1) 

45 (7.7) 

 

<0.001* 

 

 

 

0.688 

 

 

0.134 

 

 

Incision                            No 1 (5.3) 266 (45.5) <0.001* 

                               Yes 18 (94.7) 319 (54.5)  

Bone removal                       No 3 (15.8) 341 (58.3) <0.001* 

                               Yes 16 (84.2) 244 (41.7)  

Fracture of the maxillary tuberosity      No 19 (100.0) 577 (98.6) 1.000 

                                  Yes 0 (0.0) 8 (1.4)  

Remarkable hemorrhage               No 17 (89.5) 579 (99.0) 0.024* 

                                  Yes 2 (10.5) 6 (1.0)  
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Table 4.  

   95% CI 

Variable P value Odds ratio Lower Upper 

RS classification Type III/IV 0.015 4.47 1.33 15.04 

Vertical relationship Type D 

One root 

0.002 

0.033 

5.63 

12.87 

1.89 

1.23 

16.71 

135.00 

Pericoronitis 0.036 3.97 1.09 14.37 

Bone removal 0.002 8.68 2.23 33.77 

Remarkable hemorrhage 0.015 18.01 1.75 185.30 

CI. Confidence interval  
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