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Öz

Abstract
Objective: Individual preference of using right or left hand for doing various 
hand workings, is the most easily observable form of the cerebral lateralization. 
It was stated that, among the right or left hand dominant individuals, there is an 
immunological asymetry, and a difference in motor control, visuospatial skills, and 
in the incidence of a number of disease. The aim of the study was to investigate 
pain, edema, trismus following the mandibular third molar extraction in patients 
with different hand preference.
Materials and Methods: Forty-three patients who were indicated for bilateral 
surgical extraction of impacted mandibular third molars were included in the study. 
The interval between the extraction of the right and left molars of the patient was 
30 days. The patients were divided into four groups; 1) left handed-right (right 
third molar), 2) left handed-left, 3) right handed-right, and 4) right handed-left. 
Measurements were made for comparison of pain, edema and trismus before and 
after operation.
Results: The statistical significance was not observed between the groups regarding 
the pain, edema and trismus (p>0.05).
Conclusion: The results suggest that severity of pain, edema and trismus may not 
be related to the hand preference following the right and left mandibular third 
molar extraction. Extended studies demonstrating an extent of an influence of 
hand preference in the complications of oral surgery, could be useful for planning 
the surgical interventions as well as for treatment results in maxillofacial surgery. 

Amaç: Bireyin çeşitli el işlerini yapmak için sağ veya sol elini tercih etmesi serebral 
lateralizasyonun en kolay gözlenebilen şeklidir. Sağ veya sol eli dominant olan kişiler 
arasında motor kontrol, vizyospasyal görevleri yerine getirmede, çeşitli hastalıkların 
görülme insidansında farklılıklar ve immün asimetri olduğu söylenmiştir. Bu 
çalışmada, mandibular 3. molar çekimini takiben görülen ağrı, ödem, trismusun el 
tercihi farklı olan hastalarda değerlendirilmesi amaçlanmıştır. 

Farklı El Tercihi Olan Hastalarda Mandibular Gömülü 
Üçüncü Molar Çekim Sonrası Oluşan Komplikasyonların 
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Introduction

Extraction of impacted mandibular third molars 
is among the commonly performed procedures in 
oral surgery. Complications such as pain, edema, 
and trismus may occur after extraction. The severity 
of these complications depends on how embedded 
the extracted tooth is, its anatomical position, its 
adjacencies, and gum inflammation, in addition to the 
patient’s systemic diseases, pre-and postoperative 
oral hygiene, and immune resistance (1-5). 

Hand preference is defined as choosing the 
right or left hand to perform various manual tasks 
such as writing and using a fork and knife. Cerebral 
lateralization is the anatomical and functional 
differentiation between the right and left hemispheres 
of the brain. The right and left hemispheres have 
separate functions, and the dominant hemisphere 
performs these functions better than the other (6-9). 
There is a direct relationship between hand preference 
and right- or left-hemisphere dominance. Hand 
preference is functional cerebral lateralization and is 
the most easily observed manifestation of cerebral 
lateralization (8,9). Studies have revealed differences 
in motor control, performance of visuospatial tasks, 
and the incidence of various diseases between right-
handed and left-handed individuals (10-12).

Several studies have evaluated the complications 
that occur following impacted mandibular third molar 
extraction in different patient groups (13,14). In this 
study, complications of impacted mandibular third 
molar extraction, such as pain, edema, and trismus, 
were compared in patients with different hand 
preferences. 

Materials and Methods

A total of 43 patients between 17 and 43 years 
old with a mean age of 21.6 years were included in 
the study. The group comprised 11 (25.5%) males and 

32 (74.4%) females. All patients included in the study 
required extraction of both left and right mandibular 
third molars [class 2, position B, vertically impacted 
according to the Pell and Gregory Classification System 
(15)] with bone removal. Patients who were pregnant 
or had systemic disease, smoking habit, allergy to 
any of the drugs to be used postoperatively, history 
of antibiotic or analgesic use in the last month, or 
infection, acute pericoronitis, and severe periodontal 
disease at the operation site were not included. 

All patients were informed about the surgical 
procedure and possible complications. The study 
protocol was reviewed and approved by the Recep 
Tayyip Erdoğan University Faculty of Medicine 
Clinical Research Ethics Committee (meeting date: 
23.10.2015, decree no: 37). Panoramic radiographies 
of all patients were obtained preoperatively. Each 
patient’s name, age, gender, and the classification of 
impacted teeth were recorded in a patient follow-up 
form. Patients provided informed consent by signing 
a volunteer consent form which including brief 
information about the study. 

The procedures were performed under mandibular 
and buccal local anesthesia. Following an L-type 
incision, a full-thickness flap was lifted. The bone 
tissue around the tooth was removed under flow of a 
physiological saline solution. Also, after extraction of 
the tooth, the cavity was irrigated with physiological 
saline solution. The wound was closed with a primary 
3-0 silk suture. All the extractions were done by the 
same surgeon. Forty-three patients with different 
hand preferences whose impacted mandibular right 
and left third molars needed to be extracted were 
included in the study. Eleven of the patients were left-
handed and 32 were right-handed. For data analysis, 
4 groups were created: 1) Left hand preference-
right extraction (n=11); 2) Left hand preference-left 
extraction (n=11); 3) Right hand preference-right 
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Gereç ve Yöntemler: Çalışmaya, sağ ve sol mandibular gömülü 3. molar dişlerin çekiminin gerekli olduğu 43 hasta dahil edildi. Aynı 
hastadan sağ ve sol mandibular gömülü diş çekimi 30 gün arayla yapıldı. Dört hasta grubu oluşturuldu: 1) el tercihi sol-sağ (sağ 
mandibular 3. molar dişi çekilen), 2) el tercihi sol-sol, 3) el tercihi sağ-sağ, 4) el tercihi sağ-sol. Ağrı, ödem ve trismusun operasyondan 
önce ve sonra karşılaştırılması için ölçümler yapıldı.
Bulgular: Gruplar arasında ağrı, ödem, trismus açısından istatistiksel bir fark görülmedi (p>0,05). 
Sonuç: Sonuçlar, sağ ve sol mandibular üçüncü molar ekstraksiyonu sonrası ağrı, ödem ve trismus şiddetinin el tercihi ile ilişkili 
olmayabileceğini düşündürmektedir. Fonksiyonel serebral lateralizasyon olan el tercihinin oral cerrahi komplikasyonlarında ne kadar 
etkin olduğunu ortaya çıkaracak daha kapsamlı araştırmaların gerek maksillofasiyal cerrahi girişimlerinin planlanmasında gerekse 
tedavi sonuçlarında faydalı olabileceği kanaatine varılmıştır.
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extraction (n=32); 4) Right hand preference-left 
extraction (n=32). For all patients, there was a 30-
day interval between extractions of the right and left 
impacted mandibular third molars, and a total of 86 
teeth were extracted.

An antibiotic (amoxicillin 500 mg twice daily), 
analgesic (paracetamol 500 mg 3 times daily), and 
mouthwash (2% chlorhexidine gluconate 3 times 
daily) were prescribed postoperatively. Patients were 
advised by a physician postoperatively to not eat or 
drink for 2 hours after surgery, to avoid hot food and 
drinks within the first 24 hours, to not chew with the 
area involved in the operation, to eat soft and warm 
foods, to brush normally in the unoperated areas, to 
avoid touching the teeth, stitches, and gums in the 
surgery area while brushing, to use the prescribed 
mouthwash twice a day, after brushing their teeth 
in the morning and evening, and to not eat or drink 
anything for 1 hour after using the mouthwash. 
For all patients, sutures were removed on the 7th 
postoperative day. 

Collection of Data Before and After Extraction
The visual analogue scale (VAS) was used to assess 

pain in the study. VAS scores (0-10 points) were 
evaluated at postoperative 2, 6, and 12 hours and 2, 
4, and 7 days. 

We modified the method described by Schultze-
Mosgau  et al. (16) to assess edema in the jaw and 
the face: 6 fixed points and 5 surgical baselines were 
marked on the patient’s face while the mouth was 
closed, and the distances between the points were 
measured using a string. Measurements were made 
immediately before surgery and at 2nd and 7th days 
postoperatively. The sum of all measurements was 
taken as face size. The amount of edema at 2nd and 
7th days was calculated for each patient by subtracting 
the preoperative face size (sum of preoperative facial 
measurements) from the postoperative face size 
(sums of facial measurements taken at postoperative 
2 and 7 days, respectively). 

To evaluate trismus, the distance between the 
lower and upper right central teeth were measured 
using a millimetric ruler before the surgery and at 2nd 
and 7th days after surgery. The difference between 
preoperative and postoperative measurements was 
recorded as the amount of trismus on the given day.

Hand preference was determined using the 
Edinburgh Handedness Inventory (8). Those with 

handedness scores lower than zero were considered 
as left-handed and those with scores higher than zero 
were considered right-handed. 

Statistical Analysis
The Mann-Whitney U and Wilcoxon tests were 

used for statistical analysis of the data. P value of less 
than 0.05 was considered statistically significant.

Results

According to VAS scores, all patients had similar 
high levels of pain at 2 hours, 6 hours, and 2 days after 
extraction. VAS scores decreased at 4 days and were 
lowest on day 7. There was no statistically significant 
difference between groups in terms of postoperative 
VAS values (p>0.05).

There was no statistically significant difference 
(p>0.05) between groups when postoperative 2 and 7 
day edema and trismus values were compared. 

Discussion

Pain, edema, and trismus after the extraction of 
impacted third molars are expected outcomes and 
these complications adversely affect the daily life of 
patients (17-19). Many studies have suggested that 
corticosteroids, different anesthetics, pain killers, 
and anti-inflammatory drugs may reduce the severity 
of these complications (20,21). It has been claimed 
that post-extraction pain reaches maximum intensity 
within 2-4 hours or, according to some studies, 
within 12 hours, and that the pain level decreases 
on postoperative day 6 (17-21). We did not find any 
studies on oral surgery in patients with different 
hand preferences in the literature. In our study, we 
found that pain was high in all groups at 2 hours, 6 
hours, and 2 days after extraction, decreased on day 
4, and reached its lowest level on day 7. There was 
no statistically significant difference between the 
groups in terms of VAS scores (p>0.05). Furthermore, 
there was no statistical difference in the VAS values 
after impacted right and left mandibular third molar 
tooth extraction, regardless of hand preference. In 
their study on cerebral lateralization, Pauli et al. (22) 
stated that right hemisphere hyperactivity causes 
increased pain sensitivity and that pain sensitivity 
may vary according to hemisphere dominance. 
The level of pain after the removal of an impacted 
tooth may vary from patient to patient. Therefore, 

Akyol and Keçecioğlu. Evaluation of Complications Following Impacted Mandibular 3rd Molar Extraction in Patients with Different Hand Preference



150 Akyol and Keçecioğlu. Evaluation of Complications Following Impacted Mandibular 3rd Molar Extraction in Patients with Different Hand Preference

we conducted our study in patients undergoing 
extraction of symmetrical impacted third molars with 
similar difficulty level to allow the comparison of 
postoperative pain on both sides in the same patients. 
Our study group also included patients with different 
hand preference. As hand preference known to be a 
functional cerebral lateralization, we concluded that 
cerebral lateralization does not create a difference 
in terms of pain intensity after impacted mandibular 
third molar extraction. 

Pain is one of the most important causes of 
trismus after mandibular third molar extraction. 
Other causes of trismus include postoperative edema, 
inflammation, hematoma, muscle and tendon trauma, 
and psychological components (19-21). Trismus 
reaches its maximum level 2 days after extraction and 
may last for 7-10 days (21). It has been claimed that 
the duration and severity of this complication varies 
from patient to patient (17-21). In our study, there was 
no statistically significant difference between groups 
when the levels of trismus at postoperative 2 and 7 
days were compared. We observed that trismus was 
severe on day 2 in all groups and decreased on day 
7, consistent with the results of other studies in the 
literature (17-21) Similarly, no statistically significant 
difference was found between groups in edema at 
postoperative 2 and 7 days. 

Severe trismus can cause secondary infection 
by making the maintenance of oral hygiene difficult 
after extraction, thus increasing the development of 
postoperative complications (23). Moreover, poor 
oral hygiene after extraction can also increase the 
severity of trismus. The superiority of right- or left-
handed patients in maintaining oral hygiene is a 
subject of debate. In a study of patients with different 
hand preferences, it was reported that right-handed 
patients practiced better oral hygiene and had a lower 
incidence of decay compared to left-handed patients 
(24). There are also studies that state the opposite 
(25-27). Herrmann and van Dyke (28) found that left-
handed subjects were faster than the right-handed 
subjects in evaluating the same or different sensory 
patterns presented in various orientations. Studies 
have focused on the possibility that patient motivation, 
manual dexterity, and tooth brushing efficiency may 
differ in right-handed and left-handed individuals 
and, therefore, have lead to differing conclusions 
regarding whether postoperative inflammation and 

the maintenance of oral hygiene are associated with 
handedness (29). 

There are also studies in the literature showing that 
there is a relationship between hand preference and 
various diseases. Type 2 diabetes and autoimmune 
and inflammatory diseases are some of the diseases 
whose incidence differs between right- and left-
handed individuals (30,31). Some studies have 
reported that the immune system is stronger on 
the left side of the body and in left-handed people 
(32-34). There is a direct relationship between the 
immune system and inflammation. The mediators 
released during inflammation target immune and 
inflammatory cells (35). The severity of complications 
such as pain, edema, and trismus after extraction is 
affected by the severity of inflammation at the site of 
extraction (19-21). Severe inflammation may increase 
the development of complications after extraction (19-
21). In our study, there was no statistical difference in 
the pain, edema, and trismus values after extraction 
between the right-handed groups 3 and 4 and the left-
handed groups 1 and 2, suggesting that there was also 
no difference in inflammation in the extraction areas. 
Recent studies have focused on whether the number, 
size, and ultrastructural features of lymph nodes on 
the left and right sides of the body are different in 
individuals with different hand preferences (36-38).

One study stated that cerebral lateralization 
influences facial structure, with the right craniofacial 
region being larger than the left in right-handed 
people, and the left craniofacial region being larger 
than the right in left-handed people (39). The authors 
of another study emphasized that facial asymmetry 
was less pronounced in left-handed individuals 
compared to right-handed individuals (40). Research 
is also being conducted on whether this asymmetry 
influences chewing strength and whether there is a 
right or left chewing side preference in individuals 
with different hand preferences (41). 

Conclusion

Our results show that the severity of complications 
such as pain, edema, and trismus that occur after 
mandibular third molar extraction may not be 
related to hand preference. There was no statistically 
significant difference in pain, edema, and trismus 
severity after impacted mandibular right and left third 
molar extraction between patients with different hand 
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preferences. More extensive research elucidating 
the impact of hand preference, which is a functional 
measure of cerebral lateralization, on oral surgery 
complications may be beneficial both in the planning 
of maxillofacial surgical interventions and in achieving 
favorable treatment outcomes.
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