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Objectives: The aim of this study was to evaluate the relationship between impaction angulation of mandibular 
impacted third molars, operative time, and postoperative pain level. 
Materials and Methods: This retrospective study was conducted using the clinical records of 150 patients who 
underwent mandibular impacted third molar surgery between 2022 and 2023. All teeth were fully bone-
impacted. Preoperative panoramic radiographs were evaluated according to the Winter classification system and 
categorized as vertical, mesioangular, horizontal, or distoangular. The surgical duration was recorded as the time 
elapsed from the initial incision to the placement of the final suture (minutes). Postoperative pain on the third 
day was assessed using the Visual Analog Scale (VAS, 0–10). Descriptive statistics and Pearson correlation analysis 
were performed, with a significance level set at p < 0.05. 
Results: The mean age of the participants was 23.67 ± 5.47 years, and 70.7% were female. The mean surgical 
duration was 15.94 ± 6.63 minutes, and the mean VAS score was 2.84 ± 1.96. Vertical impactions demonstrated 
the lowest surgical duration and VAS scores, whereas distoangular and horizontal impactions showed the highest 
values. A statistically significant positive correlation was found between surgical duration and postoperative pain 
scores on day three (p < 0.05). 
Conclusions: Impaction angulation of mandibular third molars is a key factor associated with surgical duration 
and early postoperative pain. Distoangular and horizontal impactions are associated with increased surgical 
complexity, longer operative time, and higher postoperative pain levels. Considering impaction angulation during 
preoperative planning may help anticipate postoperative morbidity and improve patient counseling and 
management.   
 
Keywords: Classification, impacted third molar, postoperative pain, operating time 

 

Gömülü Mandibular 3. Molar Diş Cerrahisinde Postoperatif Ağrı ve Cerrahi Süresi 
Arasındaki İlişkinin Değerlendirilmesi 
 

Araştırma Makalesi ÖZ 
Amaç: Bu çalışmanın amacı, gömülü mandibular üçüncü molar dişin angulasyonu ile cerrahi süre ve postoperatif 
ağrı düzeyi arasındaki ilişkinin değerlendirilmesidir. 
Gereç ve Yöntemler: Bu retrospektif çalışma, 2022–2023 yılları arasında gömülü mandibular üçüncü molar 
cerrahisi uygulanan 150 hastanın kayıtları üzerinden yürütüldü. Tüm dişler kemik retansiyonlu olup, preoperatif 
panoramik radyografiler Winter sınıflamasına göre vertikal, mezioanguler, horizontal ve distoanguler olarak 
değerlendirildi. Cerrahi süre, insizyonun başlangıcından son sütürün atılmasına kadar geçen süre (dakika) olarak 
kaydedildi. Postoperatif 3. gündeki ağrı düzeyi, Görsel Analog Skala (VAS, 0–10) kullanılarak değerlendirildi. 
İstatistiksel analizlerde betimsel istatistikler ve Pearson korelasyon analizi kullanıldı (p < 0,05). 
Bulgular: Çalışmaya dahil edilen hastaların yaş ortalaması 23,67 ± 5,47 yıl olup, hastaların %70,7’si kadındı. 
Ortalama cerrahi süre 15,94 ± 6,63 dakika, ortalama VAS skoru ise 2,84 ± 1,96 olarak bulundu. Vertikal 
pozisyondaki dişlerde cerrahi süre ve VAS skorları en düşük, distoanguler ve horizontal pozisyonlarda ise en 
yüksek değerlerde seyretti. Cerrahi süre ile postoperatif 3. gün ağrı skorları arasında istatistiksel olarak anlamlı 
bir korelasyon saptandı (p < 0,05). 
Sonuçlar: Gömülü mandibular üçüncü molarların angulasyonu, cerrahi süre ve erken postoperatif ağrı üzerinde 
belirleyici bir faktördür. Özellikle distoanguler ve horizontal pozisyonlar, artmış cerrahi zorluk, daha uzun 
operasyon süresi ve daha yüksek postoperatif ağrı ile ilişkilidir. Diş pozisyonunun cerrahi planlama sürecinde 
dikkate alınması, postoperatif morbiditenin öngörülmesi ve yönetimi açısından klinik olarak önem taşımaktadır. 
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Introduction 

Mandibular third molars are the most commonly 
impacted teeth.1 Their extraction may be indicated for 

therapeutic or prophylactic reasons. Therapeutic 
indications include pain, pericoronitis, root resorption of 
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the adjacent tooth, caries formation affecting the third or 
second molar, periodontal pocket development, and the 
presence of odontogenic cysts or tumors. However, some 
impacted third molars may remain asymptomatic 
throughout life. The likelihood of such complications is 
closely associated with the tooth’s position and its 
eruption potential.2,3  

Extraction of impacted third molars is one of the most 
frequently performed surgical procedures in oral and 
maxillofacial surgery.4 Accurate evaluation of third molar 
position during the preoperative planning stage is 
essential. Panoramic radiographs and cone-beam 
computed tomography (CBCT) are commonly used 
imaging modalities and provide valuable information 
regarding anatomical positioning, angulation, and the 
relationship of the tooth to adjacent structures.5 Despite 
their diagnostic value, various classification systems 
developed to predict surgical difficulty based on these 
imaging methods have shown limited clinical reliability 
and predictive accuracy. The Pederson Scale evaluates 
third molar position based on the Pell and Gregory 
classification, which considers the tooth’s relationship to 
the occlusal plane and mandibular ramus.6–8 Additionally, 
the Winter classification categorizes impacted mandibular 
third molars according to angulation as vertical, 
mesioangular, horizontal, or distoangular9,10 (Figure 1). 

Accurately predicting surgical difficulty is important 
because early postoperative tissue reactions—such as 
pain, swelling, trismus, and dysphagia—may occur 
following surgery.6 These reactions represent expected 
physiological responses and form the basis of clinical 
outcome measures commonly used in studies evaluating 
surgical techniques and pharmacological interventions.11 
Postoperative morbidity is influenced by various patient-
related, tooth-related, and surgery-related factors.12 
Patient-related factors include age, sex, smoking status, 
contraceptive use, and oral hygiene.13 Tooth-related 
factors include the presence of infection, impaction depth 
and type, surrounding bone density, and associated 
pathology.14 Surgical factors include the type and extent 
of flap design, surgeon experience, operative techniques, 
duration of surgery, and pharmacologic protocol.15,16 

Pain is a challenging symptom to experience and often 
requires management, and may arise following third 
molar surgery due to surgical trauma.17 The severity of 
postoperative pain varies depending on impaction depth, 
surgical technique, and individual pain threshold.18 
Current evidence suggests that distoangular and 
horizontal impactions are associated with higher levels of 
postoperative pain, swelling, and trismus compared with 
vertical and mesioangular impactions. Impaction type 
significantly influences surgical difficulty and the severity 
of postoperative reactions. According to the literature, 
surgical difficulty and postoperative complication rates 
are highest in distoangular impactions, followed by 
horizontal, vertical, and mesioangular forms.19 Duration of 
surgery is another operative factor influencing early 
postoperative sequelae following impacted third molar 
removal, with reported surgical times ranging from 11.03 
to 25.0 minutes depending on study design and impaction 
characteristics.20,21 

The position of the impacted tooth and surgical 
duration are considered major determinants of 
postoperative outcomes, particularly pain, swelling, and 
trismus. Accordingly, this study aimed to evaluate the 
effects of impaction angulation and surgical duration on 
postoperative pain following mandibular impacted third 
molar surgery. We hypothesized that increased surgical 
complexity, associated with more challenging impaction 
types, would result in prolonged operative duration and 
higher postoperative pain scores. Although the 
association between impaction characteristics and 
postoperative morbidity has been widely reported, 
clinically applicable evidence remains heterogeneous due 
to variations in surgeon experience, operative time 
definitions, and analgesic protocols. The present study 
was designed to contribute to the existing literature by 
evaluating, in a single-center and single-surgeon 
standardized setting, the combined relationship between 
Winter angulation, operative duration defined using a 
standardized criterion, and postoperative pain assessed 
on postoperative day 3. 

 

 

Figure 1. Winter classification of mandibular impacted third molar angulation (vertical, mesioangular, horizontal, 
distoangular)9. 

 

Materials and Methods 

Study Design and Ethical Approval 
This retrospective clinical study was conducted at the 

Department of Oral and Maxillofacial Surgery, Faculty of 

Dentistry, Tokat Gaziosmanpaşa University, involving 
patients who presented with an indication for surgical 
removal of impacted mandibular third molars between 
January 2022 and December 2023 and whose surgery was 
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performed in the same clinical setting. The study protocol 
was approved by the Tokat Gaziosmanpaşa University 
Clinical Research Ethics Committee (Approval No: 25-
MOBAEK-386; Approval Date: 05.11.2025). Ethical 
approval was obtained prior to data analysis for the use of 
existing clinical and radiographic records for research 
purposes. All clinical data were obtained retrospectively 
from digital archives and patient medical records. The 
reporting process adhered to the TREND (Transparent 
Reporting of Evaluations with Nonrandomized Designs) 
guidelines for non-randomized clinical studies. In 
accordance with institutional requirements, written 
informed consent was obtained from all patients prior to 
the surgical procedure. 

A total of 150 patients who underwent mandibular 
impacted third molar extraction were included. Of these, 
82 (54.7%) extractions involved the left mandibular third 
molar (tooth 38) and 68 (45.3%) involved the right 
mandibular third molar (tooth 48). The mean age of the 
participants was 23.67 ± 5.47 years. The sample consisted 
of 106 females (70.7%) and 44 males (29.3%), and 
demographic distribution was confirmed before statistical 
analysis. 

Patient Selection 
Inclusion Criteria 

 Undergoing mandibular impacted third molar surgery 
between 2022 and 2023, 

 Availability of preoperative panoramic radiographs, 

 Only one mandibular third molar extracted during the 
surgical procedure, 

 Complete documentation of surgical duration, 

 Absence of systemic diseases that may affect healing, 

 Presence of fully bone-impacted third molar, 

 No major intraoperative complications recorded. 
Exclusion Criteria 

 Cases requiring emergency drainage due to acute 
infection or pericoronitis prior to extraction, 

 Presence of systemic conditions that may affect 
healing (e.g., uncontrolled diabetes, 
immunodeficiency), 

 Missing radiographic records or undocumented 
surgical duration, 

 Third molars associated with cystic or tumoral 
pathology, 

 Soft-tissue impaction or fully erupted mandibular third 
molars. 

Radiographic Evaluation 
All panoramic radiographs were obtained using the 

same radiographic unit following the manufacturer’s 
standardized imaging protocol. During imaging, patients 
were positioned with the Frankfurt horizontal plane 
parallel to the floor and the midsagittal plane aligned to 
the midline indicator. Preoperative radiographs were 
assessed by the same surgeon (SÇ) to determine the 
angulation of the impacted mandibular third molar. Tooth 
angulation was classified as mesioangular, horizontal, 
vertical, or distoangular according to the Winter 

classification system. Only teeth confirmed as fully bone-
impacted were included. 

Surgical Procedure and Duration 
All surgical procedures were performed by the same 

surgeon (SÇ) following a standardized clinical protocol. 
After administration of local anesthesia, a full-thickness 
mucoperiosteal flap was elevated. The incision was 
initiated as a sulcular incision, with a distal releasing 
incision performed when necessary. In fully bone-
impacted cases, the cortical bone overlying the third 
molar was removed using a low-speed surgical handpiece 
under copious sterile saline irrigation. When required, 
tooth sectioning was performed by separating the crown 
and roots, followed by controlled elevation and removal 
of the tooth. The extraction socket was irrigated, and the 
flap was repositioned and sutured using 3-0 silk sutures to 
achieve primary closure. 

A standardized postoperative pharmacological 
regimen was prescribed for all patients. According to 
clinical indication and allergy status, patients received 
either amoxicillin–clavulanic acid (875/125 mg) twice daily 
for 5 days or clindamycin (150 mg) four times daily for 4 
days. For postoperative pain control, non-steroidal anti-
inflammatory drugs (NSAIDs) were prescribed as either 
naproxen sodium (550 mg) twice daily for 4 days or 
dexketoprofen (25 mg) three times daily for 4 days. 
Additionally, patients were instructed to use a 0.12% 
chlorhexidine gluconate mouth rinse three times daily for 
7 days. Surgical duration was obtained from operative 
records and defined as the elapsed time (minutes) from 
the initial incision to the placement of the final 
suture. Because this was a retrospective study, regimen-
specific adherence could not be verified. 

Postoperative Pain Assessment 
Patients were recalled for clinical evaluation on 

postoperative day 3. Pain intensity was assessed using a 
Visual Analog Scale (VAS; range 0–10) recorded directly 
from patient reports. All VAS measurements were 
conducted face-to-face by the same investigator. 

Statistical Analysis 
Statistical analysis was performed using IBM SPSS 

Statistics version 27. Prior to analysis, assumptions 
required for parametric testing—including normality, 
linearity, and the presence of outliers—were evaluated. 
Descriptive statistics (mean, standard deviation, 
frequency, and percentage distributions) were calculated 
to characterize the study sample. Group comparisons 
were conducted using one-way analysis of variance (One-
Way ANOVA). When homogeneity of variance was 
confirmed, Scheffé post hoc tests were applied for 
multiple comparisons. The relationship between surgical 
duration and postoperative pain scores was assessed 
using Pearson correlation analysis. A significance level of 
p < 0.05 was accepted for all statistical tests. Because 
several clinically relevant covariates (e.g., smoking status, 
baseline analgesic use, and impaction depth) were 
incompletely documented in the retrospective records, a 
multivariable regression analysis could not be performed 
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reliably. Therefore, the findings of this study should be 
interpreted as associational rather than causal. 

Sample size estimation was performed using G*Power 
3.1.9.7 software. Based on a power level of 80% (1–β), an 

effect size of 0.20, and a significance threshold of α = 0.05, 
a minimum of 150 participants was determined to be 
statistically sufficient. The final study cohort was 
structured to meet this requirement. 

 
Table 1. Postoperative Day-3 pain levels based on impaction angulation (VAS Score) 

Impaction Angulation n Mean Std. Deviation Std. Error 

Vertical 87 2.14 1.586 0.170 
Mesioangular 36 3.08 1.779 0.296 
Horizontal 17 4.29 1.829 0.444 
Distoangular 10 5.60 1.955 0.618 
Total 150 2.84 1.960 0.160 

 
Table 2. Scheffé Post-Hoc Multiple comparisons for postoperative Day-3 Pain Scores 

Impaction Angulation Impaction Angulation Mean Difference Std. Error p-Value 

Vertical Mesioangular -0.945* 0.334 0.050 
Vertical Horizontal -2.156* 0.447 <0.001 
Vertical Distoangular -3.462* 0.563 <0.001 
Mesioangular Horizontal -1.211 0.496 0.119 
Mesioangular Distoangular -2.517* 0.603 0.001 
Horizontal Distoangular -1.306 0.672 0.291 

Scheffé post-hoc analysis was performed. 
* Statistically significant at the p < 0.05 level. 

 
Table 3. Distribution of Surgical Duration (Minutes) 

Impaction Angulation n Mean Std. Deviation Std. Error 

Vertical 87 12.78 3.998 0.429 
Mesioangular 36 16.89 4.387 0.731 
Horizontal 17 22.41 7.608 1.845 
Distoangular 10 29.00 5.437 1.719 
Total 150 15.94 6.634 0.542 

 
Table 4. Scheffé Post-Hoc comparison of surgical time by impaction angulation 

Impaction Angulation Impaction Angulation Mean Differences Std. Error p-Value 

Vertical  Mesioangular -4.107* 0.934 <0.001 
Vertical Horizontal -9.630* 1.249 <0.001 
Vertical Distoangular -16.218* 1.573 <0.001 
Mesioangular Horizontal -5.523* 1.386 0.002 
Mesioangular Distoangular -12.111* 1.684 <0.001 
Horizontal Distoangular -6.588* 1.878 0.008 

Scheffé post-hoc analysis was performed. 
* Statistically significant at the p < 0.05 level. 

 
Table 5. Correlation between surgical duration and Postoperative Day-3 Pain Score 

Variables Surgical Duration (min) Postoperative Pain (Day 3) 

Surgical Duration (min) 1 0.473** 
Postoperative Pain (Day 3) 0.473** 1 
n 150 150 

Pearson correlation analysis was performed. 
** Statistically significant at the p < 0.05 level. 

 
Results 

Analysis of postoperative pain scores on day 3 
revealed distinct variations based on the angulation of the 
impacted mandibular third molar. The lowest pain levels 
were observed in patients with vertical impactions, with a 
mean VAS score of 2.14 ± 1.586. Mesioangular impactions 
demonstrated moderately increased pain levels, with a 
mean score of 3.08 ± 1.779. Pain severity further 

increased in horizontal impactions, yielding a mean VAS 
value of 4.29 ± 1.829. The highest postoperative pain 
scores were recorded in distoangular impactions, with a 
mean score of 5.60 ± 1.955. The overall mean 
postoperative VAS score across the sample was 2.84 ± 
1.960 (Table 1). 

Scheffé post-hoc analysis demonstrated statistically 
significant differences in postoperative pain levels among 
impaction types (p < 0.05). Vertical impactions were 
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associated with significantly lower postoperative pain 
compared with mesioangular (−0.945; p = 0.050), 
horizontal (−2.156; p < 0.001), and distoangular (−3.462; p 
< 0.05) impactions. 

Although mesioangular impactions resulted in higher 
pain scores than vertical impactions, the difference 
between mesioangular and horizontal impactions was not 
statistically significant (−1.211; p = 0.119). However, 
mesioangular impactions were associated with 
significantly lower pain than distoangular impactions 
(−2.517; p = 0.001). Horizontal impactions demonstrated 
significantly higher pain scores than vertical impactions 
(2.156; p < 0.001), although no statistically significant 
differences were observed when compared with 
mesioangular or distoangular impactions. Distoangular 
impactions produced the highest postoperative pain 
levels and were significantly different from vertical (3.462; 
p < 0.05) and mesioangular (2.517; p = 0.001) impactions; 
however, the difference when compared with horizontal 
impactions was not statistically significant (1.306; p = 
0.291) (Table 2).  

Analysis of surgical duration demonstrated statistically 
significant differences based on impaction type. The 
shortest surgery time was associated with vertical 
impactions, with a mean duration of 12.78 ± 3.998 
minutes. Mesioangular impactions required longer 
surgery time (16.89 ± 4.387 minutes), while horizontal 
impactions demonstrated a further increase (22.41 ± 
7.608 minutes). Distoangular impactions required the 
longest surgical time, with a mean duration of 29.00 ± 
5.437 minutes. The overall mean surgical duration 
was 15.94 ± 6.634 minutes (Table 3). 

Scheffé post-hoc analysis confirmed statistically 
significant differences in surgical duration among 
impaction types (p < 0.05). Vertical impactions required 
significantly shorter surgery times than mesioangular, 
horizontal, and distoangular impactions (p < 0.05). 
Mesioangular impactions also showed significantly 
shorter surgical duration compared with both horizontal 
and distoangular impactions (p < 0.05). Horizontal 
impactions required significantly longer surgical time 
compared with vertical and mesioangular impactions (p < 
0.05). Additionally, the difference between horizontal and 
distoangular impactions was significant, with distoangular 
cases requiring longer surgical duration (p < 0.05) (Table 
4). 

A statistically significant positive correlation was 
identified between surgical duration and postoperative 
day-3 pain scores (r = 0.473, p < 0.05), indicating that 
longer surgeries were associated with increased 
postoperative pain severity (Table 5).  

Discussion 

Extraction of mandibular third molars is one of the 
most frequently performed surgical procedures in oral 
and maxillofacial surgery.4 Accurate assessment of 
surgical difficulty is essential to minimize potential 
complications and support effective treatment planning. 
Predicting surgical duration requires the combined 

evaluation of clinical findings and radiographic 
characteristics.22 Several factors have been identified as 
contributors to postoperative pain following third molar 
surgery, including age, sex, smoking status, systemic 
conditions, body mass index, oral hygiene, bone density, 
impaction difficulty, presence of pericoronitis, duration 
and technique of surgery, type of anesthesia, 
intraoperative complications, surgeon experience, and 
surgical field contamination.23 

Prolonged surgical duration is widely recognized as a 
predictive factor for increased postoperative 
complications.23 Pedersen reported a direct association 
between longer surgical procedures and increased pain 
severity.16 Postoperative pain represents a physiological 
response to tissue trauma and is typically controlled using 
paracetamol, nonsteroidal anti-inflammatory drugs 
(NSAIDs), and, less commonly, opioid analgesics.24 Pain 
commonly peaks within the first postoperative days and 
gradually decreases during the first week.25 The severity 
of postoperative pain is influenced by impaction depth, 
surgical duration, and the surgeon’s level of experience. 
Previous studies have suggested that increasing surgical 
difficulty may negatively affect the healing process.4,26 
Deep impactions and prolonged surgery are associated 
with increased tissue trauma, which may result in an 
amplified inflammatory response and consequently more 
intense postoperative pain and tissue reactions. 

The angulation of the impacted tooth is another key 
determinant of surgical complexity and postoperative 
pain. The literature consistently reports that distoangular 
and horizontal impactions require greater surgical 
manipulation and are therefore associated with higher 
postoperative discomfort compared with vertical and 
mesioangular impactions.19 Impaction type influences the 
entry point for elevators, required extraction maneuvers, 
and the amount of bone that must be removed.27 Thus, 
impaction angulation provides important predictive value 
regarding both extraction difficulty and expected 
postoperative morbidity. Reported rankings of surgical 
difficulty suggest that distoangular impactions are the 
most challenging, followed by horizontal, vertical, and 
mesioangular positions.28 Chiapasco et al. reported a 
complication rate of 6.5% in distoangular impactions, 
compared with 2.7% in vertical impactions, attributing this 
difference to the more aggressive surgical manipulation 
required for distoangular cases.29 The findings of the 
present study support published data, demonstrating a 
clear association between impaction angulation and 
postoperative pain. Pain scores increased proportionally 
with surgical difficulty, with distoangular and horizontal 
impactions presenting the highest postoperative 
discomfort. Although the relationship between impaction 
characteristics and postoperative morbidity has been 
widely investigated, existing evidence remains 
methodologically heterogeneous. Variations in surgeon 
experience, operative time definitions, analgesic 
regimens, and postoperative evaluation intervals limit 
direct comparability across studies. In this context, the 
present study contributes standardized clinical data 
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derived from a single-center and single-surgeon protocol, 
with operative duration defined using a clearly 
reproducible criterion.  

Surgical duration not only reflects procedural 
complexity but may also serve as an indicator of 
postoperative recovery patterns. The mean surgical 
duration reported in the literature (22.63 minutes)19, is 
consistent with the values reported by Rakprasitkul (21.92 
minutes)21 and Sağlam et al. (25.0 minutes).30 However, it 
differs markedly from the considerably shorter duration of 
11.03 minutes reported by López et al.31  This variation 
may be attributed to differences in surgeon experience, 
variations in surgical technique, and methodological 
discrepancies in how “surgical duration” was defined 
across studies. In the present study, the mean surgical 
duration for all cases was 15.94 ± 6.634 minutes. This 
value falls within the broad range reported in previous 
research and reflects the clinical diversity of the sample 
and variability in surgical difficulty among cases. 

The association between surgical duration and 
postoperative morbidity has been widely discussed in 
previous research, with many studies demonstrating 
increased pain and complications as operative time 
increases.19 However, it should be noted that the 
observed positive correlation between surgical duration 
and postoperative pain may be partially influenced by 
impaction angulation. Both operative time and pain 
severity are closely related to overall surgical complexity, 
which is largely determined by the type of impaction. 
Therefore, the association between surgical duration and 
postoperative pain observed in this study should not be 
interpreted as fully independent of impaction angulation. 
Rather, surgical duration may act as an intermediate 
marker reflecting underlying surgical difficulty. Even in 
studies where statistical significance was not reached, a 
consistent trend toward higher pain scores with 
prolonged surgery has been observed.32 Prolonged 
surgical duration is associated with extended tissue 
manipulation, resulting in greater tissue trauma and an 
intensified inflammatory response, which may manifest as 
postoperative pain, swelling, and reduced function. This is 
particularly expected in cases with complex anatomical 
access, dense bone structure, or unfavorable tooth 
angulation. In agreement with the literature, our results 
confirmed significant differences in surgical duration 
based on impaction type, with vertical impactions 
requiring the shortest operating time and distoangular 
impactions requiring the longest.  

Shorter surgical duration in vertical impactions may be 
attributed to reduced bone removal, easier surgical 
access, and less aggressive instrumentation. 
Consequently, minimal tissue trauma likely contributes to 
reduced postoperative swelling, inflammation, and pain. 
Conversely, increasing operative duration and 
postoperative pain in distoangular impactions may result 
from greater bone removal, restricted instrument access, 
wider flap extension, and the need for more aggressive 
tooth sectioning maneuvers. 

Studies on impaction prevalence show considerable 
variation. Several investigations report mesioangular 
impactions as the most common form, followed by 
horizontal, vertical, and distoangular positions.33–35 This 
distribution has been attributed to the natural eruptive 
trajectory of third molars, which tend to rotate from a 
horizontal to mesioangular position during development. 
Other reports indicate vertical impaction as the most 
frequent pattern in the mandible and horizontal 
impaction as the least common.34 Differences in 
demographic structure, ethnicity, and methodological 
classification approaches may explain this variation. In the 
present study, vertical impactions were the most 
frequently observed pattern, followed by mesioangular, 
horizontal, and distoangular forms. The lower number of 
distoangular cases may be attributed to their natural 
rarity in the population and delayed symptom onset, 
resulting in later clinical presentation. 

From a clinical standpoint, preoperative assessment of 
impaction angulation may assist surgeons in anticipating 
operative duration and providing more accurate patient 
counseling regarding expected postoperative discomfort. 
Such predictive awareness may contribute to optimized 
surgical scheduling, individualized analgesic planning, and 
improved management of patient expectations. 
Therefore, beyond its analytical findings, the present 
study offers practical implications for routine clinical 
decision-making in third molar surgery. 

This study has several limitations. First, its 
retrospective design relied on existing clinical records, 
which limited control over important confounding 
variables, including postoperative analgesic use and 
variability in patient adherence to postoperative 
instructions. Postoperative pain is a multifactorial 
outcome influenced by patient-, tooth-, surgical-, and 
medication-related factors. 

Although all procedures were performed by a single 
surgeon using a standardized protocol, potential 
confounders such as impaction depth, bone density, 
individual pain perception, postoperative analgesic 
compliance, and variations in pharmacological regimens 
(e.g., naproxen versus dexketoprofen; amoxicillin–
clavulanate versus clindamycin) could not be fully 
controlled or analyzed as separate covariates. In addition, 
regimen-specific adherence and rescue analgesic 
consumption could not be verified from retrospective 
records, which may have influenced postoperative pain 
scores. 

Therefore, the associations observed in this study 
should be interpreted cautiously and at a correlational 
rather than causal level. Future prospective studies 
incorporating standardized analgesic protocols, multiple 
postoperative assessment time points, and multivariable 
regression models are warranted to better clarify 
independent predictors of postoperative pain. 

Additionally, the distribution of impaction types was 
not homogeneous across the study sample. Vertical 
impactions constituted the majority of cases, whereas the 
number of distoangular impactions was relatively small. 
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As a result, mean postoperative pain values derived from 
smaller subgroups—particularly the distoangular group—
may be less stable and should be interpreted with caution. 
Therefore, subgroup comparisons should be considered 
exploratory, and overinterpretation of these findings 
should be avoided. Furthermore, postoperative pain was 
assessed only on postoperative day 3; inclusion of 
multiple assessment time points (e.g., days 1, 3, and 7) 
might have provided a more comprehensive evaluation of 
pain progression. Another methodological limitation is the 
exclusive use of panoramic radiographs, which—although 
widely utilized—are less precise than cone-beam 
computed tomography (CBCT) in assessing anatomical 
relationships and may have affected classification 
accuracy. 

Another limitation of this study is related to the 
retrospective design and the unequal distribution of 
impaction subgroups. Although postoperative pain scores 
satisfied the assumptions for parametric analysis and 
were therefore reported as mean ± standard deviation, 
the relatively small sample size in certain subgroups—
particularly distoangular impactions—may limit the 
robustness of mean-based estimates. In this context, 
median and interquartile range (IQR) values could provide 
complementary insights into pain score distribution. 
Future prospective studies with larger and more balanced 
subgroup distributions are warranted to allow 
distribution-based statistical reporting. 

Finally, impaction assessment was based solely on 
tooth angulation, without consideration of impaction 
depth. Since deeper impactions often require increased 
bone removal and greater surgical manipulation, 
excluding depth may have limited the ability to evaluate 
the full spectrum of surgical difficulty. 

Conclusion 

This study demonstrates that the angulation of 
mandibular impacted third molars is a significant 
determinant of both surgical duration and postoperative 
pain. The findings indicate that vertical impactions are 
associated with shorter surgical time and lower 
postoperative pain scores, whereas horizontal and 
particularly distoangular impactions require longer 
surgical procedures and result in higher pain levels. 
Additionally, a moderate positive correlation was 
identified between surgical duration and postoperative 
pain, supporting the notion that surgical complexity may 
be associated with operative time and early postoperative 
morbidity. 

In conclusion, consideration of impaction type during 
preoperative planning is crucial for anticipating potential 
complications, optimizing operative efficiency, and 
providing accurate patient counseling regarding expected 
postoperative outcomes. 
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