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Abstract: Introduction: Third molar surgery can cause post-operative complications to the patient 

due to the presence of wound from the incision. The study aimed to compare marginal flap with 

para-marginal flap on postoperative complications by the measurements on pre and post-surgical 

plaque index (PI), bleeding on probing (BoP), maximum opening of the mouth (MOM), pain 

perception (PP) and post-surgical tumefaction (PT). Methods: In this double-blind randomized 

clinical trial, 40 patients were recruited and randomly allocated in two groups. In Group 1, third 

molar extraction was carried out after a marginal flap design was performed, while in group 2 a 

para-marginal flap was performed. Plaque Index, Bleeding on Probing, Maximum Mouth Opening, 

and Distal Probing were assessed right before and one week after surgery, while Post-operative Pain 

Perception and Post-operative Swelling were accounted one week following surgery. Results: 

Statistically significant difference are reported between treatment groups, as the para-marginal flap 

led to better outcomes for all the measured indexes. Conclusion: The para-marginal flap design may 

decrease the occurrence of post-operative complications and discomforts after mandibular third 

molar surgery, compared to marginal flap design.  
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1. Introduction 

Third molars, mostly known under the name of wisdom teeth, are located at the very back of 

the mouth. They are the last adult teeth to erupt and above all teeth, they are the ones with the widest 

variability in terms of calcification and eruption. This variability is not directly related to gender, 

neither to sexual maturation, or growth, as it occurs with the other permanent teeth, however certain 

differences are merely based on the ethnicity [1].  

The crown begins its formation when the primitive dental lamina develops between the ages of 

4 and 5, begins mineralizing between the ages of 9 and 10, and is finished between the ages of 12 and 

15. At this point the eruptive phase starts, thanks to and ascensional movement: the inclination of the 

axis depends mainly on the space of the retro-molar trigone and on the posterior arch growth. Third 

molars (LM3) usually don’t develop fully until the ages of 18 to 24, and it is only then that they appear 

[2- 3].  
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Often, wisdom teeth aren't a problem when they fail to erupt or they are partially erupted, but 

in some people they can lead to pain, swelling or pericoronaritis. The wisdom teeth may also damage 

nearby teeth and increase the likelihood of tooth decay, periodontal probing, root resorption and the 

cause of development of odontogenic cysts or tumors at the level of the second lower molar (LM2)  

[4-5]. 

Orthodontic complications, such as lack of space for third molar eruption, lower second molar 

impaction, the impairment of second molar distalization in III classes may also occur, and in the past 

they have represented the main reason why third molars were almost always extracted [6]. 

Nowadays dentists are a bit more hesitant to extract them, owing the fact that their remotion can 

easily lead to further complications, ergo it is fundamental to be conscious when their avulsion is 

indicated and the right approach should be carefully evaluated first through a profound study of 

both orthopantomography and CBCT. The most recurrent complications consist in swelling and pain, 

secondary infection, trismus, ecchymosis, hemorrhage and alveolar osteitis. Inferior alveolar or 

lingual nerve paresthesia are reported, even though they are luckily uncommon. In order to avoid all 

the clinical issues aforementioned, an increasing number of oral surgeons are inclined to perform 

germectomy in young patients, rather than waiting for a future more invasive and higher risk surgery 

[7-8].  

Germectomies can be performed at different stages of the third molar development. Very early 

germectomies are usually carried out between 7 and 11 years of age, when the bone crypt of the third 

molar is well defined, and it is usually located near the anterior border of the ramus. This allowed a 

shorter and less invasive treatment, that normally ends up as a simple curettage or the direct 

aspiration of the dental bud. Early germectomy are conduct between 12 and 15 years old, when the 

roof of the bone crypt is not fenestrated. At this stage, it is necessary to open the crypt surgically and 

the procedure is challenging, as the tooth bud tends to pivot easily on itself and the crown should 

always be sectioned. The most favorable stage for germectomies is considered between 14 and 18 

years old, because the crypt's bony cover has partially resorbed, while its crown remains submucosal. 

Despite being enclosed in its follicular membrane, the tooth is not at risk of infection. If extraction is 

necessary, it is best to perform the operation before the crown has emerged [9-10]. 

Generally, the extraction of impacted wisdom teeth and germectomies consists in the incision of 

soft tissues, the detachment of the periodontal ligament if present, the bone removal with high-speed 

drill and bone-cutting burs, and sometimes even tooth separation if necessary. After that, the bruising 

of the alveolar site and the irrigation with clorhexidine or physiologic solution is recommended, that 

for the accurate remotion of debris. Then, 4/0 sutures are applied, for a nice and smooth wound 

healing. Unfortunately, all those steps of the intervention might lead to the several aforementioned 

side effects. Correspondingly, the choice of the flap design and the type of surgical bone removal 

seems to be crucial for a safe and satisfying result. Yet the results reported by some investigators 

indicate no differences between the type of the flap in terms on post-operative clinical attachment 

level, and probing depth on the LM2 and swelling or post-operative pain perception. On the flip of 

the coin, maximum mouth opening might be influenced by the type of incision of choice [11-12]. For 

what concerns the flap design, marginal and paramarginal flaps are the most used for germectomies, 

in association with a distal discharge. For both methods, the incision goes from the first molar until 

the second molar, and the discharge cut goes from the half of the second molar, to distal with a 45° 

inclination, which is sufficient to achieve the vestibular bone where there is the third molar bud. In 

the marginal technique, the flap design goes into the gingival sulcus and intra-papillar, meanwhile 

in the para-marginal technique, the incision goes between the adhering gengiva and the free gingiva 

[13].  

The aim of the present prospective study is to compare the influence of the marginal and 

paramarginal flap designs, in terms of wound healing, depth fo the distal margin of the second molar, 

post-operative pain perception, maximum mouth opening and swelling.  
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2. Materials and Methods 

Population 

For this study, forty patients, between 11 and 16 years old were recruited: they presented either 

right or left mandibular impacted third molars buds, whose extraction was suggested for 

prophylactic and orthodontic reasons.  

Before the surgical procedure, all patients’ parents received an informed consent, proper 

informations about the intervention, post-operative recommendations and eventual complications 

which might appear following the extractions. Although patients and parents were blind about which 

incisional technique were they going to be submitted to. 

Intervention and Comparison 

Forty germectomies were performed, above them, there were twenty mandibular right third 

molars (RLM3) and twenty mandibular left third molars (LLM3). Half germectomies were carried 

out with a marginal incision technique (Fig.1) (ten LLM3 and 10 RLM3), the other half with a para-

marginal incision technique (Fig.2) (ten LLM3 and 10 RLM3), previously randomized with the 

computer program IBM spss®. 

The intervention was fully standardized as all patients were operated by the same surgeon, 

within a previous accurate study of the orthopantomography.  

Before the surgery, the following measurements were evaluated by a blind researcher, who 

didn’t know which patients were going to receive either marginal or para-marginal technique. 

The periodontal evaluation of the LM2, was carried out based on: plaque index (in percentages), 

bleeding on probing index (BoP) and probing (in mm) of the distal surface of the tooth with a 

periodontal probe. The maximum opening of the mouth was evaluated with millimetric scale, from 

the incisal border of the superior incisor to the incisal border of the inferior incisor. Data were 

evaluated before and after the surgical removal of third molar and reported in a data set.  

Before the extraction was carried on, it was performed and inferior alveolar nerve block and a 

buccinator nerve block. 

One week after surgery, the complete periodontal evaluation of the LM2, post-operative pain 

perception (evaluated by the patient based on a VAS scale) and post-operative swelling were 

reported. All measurements were collected in a data set, as previously specified. 

Plaque index was calculated with a T-test, The maximum mouth opening with a mean test, distal 

probing and post-operative pain will be evaluated with the mean test.  

 

Fig.1 Marginal incision technique 
 

   

   
 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 16 May 2023                   doi:10.20944/preprints202305.1127.v1

https://doi.org/10.20944/preprints202305.1127.v1


 

 

3. Results 

For the present prospective study, forty patients, twenty-two females and eighteen males, 

between 11 and 16 y.o. were recruited. Forty germectomies were performed, half with marginal 

incision technique, half with para-marginal incision technique. No drop-out were reported. 

Plaque Index  

In Fig. 3 and Table 1, it is appreciable that an higher percentage of plaque (> 13%) was observed 

after performing the marginal flap, meanwhile a similar plaque percentage was reported before and 

after the para-marginal flap technique (> 3,8%). SSD were reported between marginal flap technique 

compared with the para-marginal flap technique (p-value = 0.001264).  

 
Figure 3. Plaque index Box Plot 

Table 1. Descriptive measurements of the Plaque Index values. 

 

 

Fig.2 Para-Marginal incision technique 
 

   

   
 

Flap Min Median Mean Variance 
standard 
deviation Max 

Marginal 2 12.5 13.3 106 10.3 49 

Paramarginal -5 3 3.85 35.6 5.97 18 

p-value 

0.001264 
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BoP Index 

The pre-surgical BoP Index, revealed that there was a slightly higher number of bleeding 

patients in paramarginal group (9 patients, 45%) than in marginal group (7 patients, 35%). Instead, 

no bleeding was reported in 13 patients (65%) belonging to marginal group, and 11 patients (55%) in 

para-marginal group. After marginal flap, no bleeding was reported in 1 patients (5%) and bleeding 

was experienced in the remaining 19 patients (95%). For what concerns the para-marginal flap, BoP 

was reported in 6 patients (30%) and 14 patients (70%) no bleeding was observed. In general, there 

was a reduction of BoP about 65% in para-marginal flap compared to  the marginal one. For further 

clarification, please check Table 2.  

Table 2. Descriptive measurements of the BoP Index pre and post- surgery. 

 

Maximum Mouth Opening Index 

Maximum Mouth Opening range is similar between groups at baseline and it slightly 

diminished in marginal group  (3,5%) compared to para-marginal group (0.7%), as specified in Table 

3. In some cases the maximum mouth opening in the para-marginal group was wider as reported in 

Fig. 4. SSD were reported between the two techniques, as the p-value is 0.001264. 
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Figure 4. Maximum Mouth Opening Box Plot. 

Table 3. Maximum Mouth Opening values. 

 

Post-Operative Pain Perception 

Highly SSD were found in patients receiving the para-marginal flap (5.75  ± 1.37), who reported 

a lower pain level,, compared with the ones who received the marginal flap technique (2.95  ± 3.73), 

with a p-value of 0,000005 (Fig.5 and Tab.4).  

 

Figure 5. Post-Operative Pain Perception Box plot. 
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Table 4. Descriptive measurements of the Post-Operative Pain Perception. 

 

Post-Operative Swelling 

All patients treated with a marginal flap experienced a visible swelling on the mid-cheek and 

molar region. 11 patients  (55%) receiving para-marginal flap do not refer any swelling, but 9 

patients do (45%) (Tab.5).  

Table 5. Descriptive measurements of the Post Operative Swelling. 

 

Distal probing 

As reported in Figure 6 and Table 6, distal probing has significantly increased in marginal 

incision (1,3 ± 0,47) in comparison with para-marginal incision (0,4 ± 0,687), as reported by the p-

value = 0,0000275.  

 

Figure 6. Distal Probing Box-Plot. 

Table 6. Descriptive measurements of the Distal Probing. 

 

Flap Min Median Mean Variance standar deviation Max 

Marginal 3 5.5 5.75 1.88 1.37 8 

Paramarginal 0 2.5 2.95 3.73 1.93 6 
 

p-value 

0.000005 
 

 
Distal Probing 

Marginal Paramarginal 
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4. Discussion 

Late germectomy of third mandibular molars represents a valuable alternative to early 

germectomy or delayed third molar extraction. Certainly, it is not risk free, but it is no doubts the 

safest and minimally invasive alternative available at the present time.  

As previously mentioned, some well-known and frequently reported complications might 

occur. The right choice of the flap design represents one of the factors that might influence the 

occurrence or the absence of post-operative  complications. This is the main reason why the present  

study have focused on two different flap designs: the marginal flap, which is the mostly used for 

third molar extraction and the para-marginal flap, which allows to respect the supracrestal tissue 

attachement and potentially preserve the periodontal health.  

According to our study, the marginal flap is more plaque retentive and a higher level of BoP on 

the distal second lower molar was reported. In addition, patients reported a greater difficulty on 

reaching the maximum mouth opening, which was diminished compared with the baseline. Post-

operative pain perception swelling, tumefaction and distal probing were  higher in those patients in 

which the marginal flap technique was carried out. Therefore, the results of the present study support 

the concept that para-marginal approach is less invasive and more conservative in terms of 

periodontal health. From the patient’s perspective, the para-marginal technique is also better 

acceptedas this non-invasive incision lead to less post-operative discomfort in terms on maximum 

mouth opening, tumefaction and pain perception.  

Similar results were reported by Suarez Cunquiero et al., in fact, in their study, it was observed 

a statistically significant increase of the probing depth at the buccal and distal sites of the adjacent 

second molars in the marginal flap group at day 5 and 10 after surgery. In the para-marginal flap 

group, a lower probing depth was always reported, compared with the marginal flap group. On the 

other hand, similar results were reported in terms of plaque index, BoP, pain, trismus, and swelling, 

for marginal and para-marginal approaches [14].  

On the flip side of the coin, Shahzad, et al. reported that no SSD was found between the marginal 

flap and the para-marginal flap at week 1 and 2 in appearance of wound dehiscence (p > 0.05). 

Likewise, no SSDs were found in the buccal and distal probing depths of the adjacent second molar 

(p > 0.05) [15].  

Again, Chalkoo et al, in a study carried out in 2015, showed that there were no significant 

differences between the marginal and paramarginal flaps in terms of maximum mouth opening 

before surgery, on the second and seventh day after surgery (Table 1). However, both techniques 

were associated with a  significant restricted mouth opening at second day after surgery (P<0.001) 

and a significant improvement at seventh day after surgery (P<0.001) [16].  

Para-marginal and marginal incision techniques could also be used in highly esthetic surgeries, 

for example in canine.  Kösger et al have found that there are no SSDs were present between 

marginal and para-marginal flap design in plaque index, gingival index and probing depth at any 

timepoint [17].  

Since it is an anterior region, it is much easier to keep it clean and plaque free, and, hence, it is 

likely that no differences in plaque retention are appreciable in this case. Conversely,  in the area of 

third molars  there is an higher possibility of saliva stagnation and the flap choice might play a 

crucial role to achieve more cleansable situation. .  

To avoid secondary effects after third molar surgery, many authors have developed their own 

flap design. Some of them are designed with a marginal approach, such as the envelope flap, the 

modified envelope flap or the triangular flap. Other flap designs, as the Szmyd flap, the modified 

Szmyd flap and the modified triangular flap all have in common the submarginal incision technique, 

which is comparable to a para-marginal approach [18- 19].  

According to Chen et al., the para-marginal flap turns out to have a greater periodontal depth 

reduction, compared with other types of flaps that adopt the marginal incision. A possible 

explanation consists of the fact that the sub-marginal incision flaps may provide the advantage of 

maintaining gingival margin height by eliminating the need to detach the keratinized gingiva and 

leaving a whole gingival collar around the adjacent molar. This procedure minimized the impact that 
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the surgery inevitably has on the periodontal health of the adjacent second molar [19]. In fact, the 

apical incision allows a better papillae conservation and that promotes higher standards of oral 

hygiene, together with a reduced amount of plaque retention. A lower proliferation of bacterias due 

to stagnation and inflammation prospects a lower BoP level, as it has occurred in our study in the 

para-marginal group. 

Above all, it has to be considered that in the absence of inflammation a faster and better wound 

healing is promoted. In the study by Jakse et al., , 57% of cases treated with a sulcular flap approach 

resulted in wound healing failure or dehiscence. Conversely , only 10% of cases approached with a 

sub-marginal flap developed a wound dehiscence after third molar surgery [20]. In or study, at one 

week from surgery, no failure in the wound healing has been reported because of the short time-

period, but  a higher level of BoP was detected in the marginal group, which suggested an increased 

risk of wound healing failure. BoP and wound healing failure might happen also when there is a lack 

of stability on the flap and more tension is created on the surgical site. Some Authors assert that more 

invasive procedures, such as a para-marginal approaches with vertical incisions lead to a greater 

probability of higher pain levels. It is believed that a more conservative approach decreases post-

operative pain and tumefaction [21- 23]. A part from that, pain, tumefaction and reduced mouth 

opening are also strongly associated with the osteotomy and surgery time, which are profoundly 

influenced by the position of the LM3 respect to the mandibular ramus and their inclination, 

according to Pell y Gregory and Winter’s classification. Post-operative discomfort is reduced in short-

time surgery, this is one more reason why germectomy is recommended instead of waiting for the 

complete formation of the LM3, especially because it is not possible to predict with certain its final 

position once fully formed [23- 24- 25,-26]. Different solutions have been investigated in order to 

reduce post-operative discomfort, such as the application of cryotherapy and laser therapy, but only 

small improvements have been detected. Time and medications are still the primary solution for 

reducing post-surgical complications [27-28].  

Furthermore, regarding the formation of a periodontal pocket distal to the adjacent LM2, this 

represents the most common and known post-operative complication, as described by many 

Authors. A direct correlation between pain, tumefaction, PD and BoP is not proved, but it appears 

that younger patients are less prone to display periodontal pockets and generally the PD is 

demonstrated to be significantly lower compared to adult patients [19- 22- 29]. In the present  study 

an higher PD was registered in patients treated with a marginal approach, yet, age seemed to play a 

role on the development of a periodontal pocket distal to the LM2. Once again, this is influenced by 

the position of the LM3 and the capability of tissues repair, which is higher in younger patients where 

the roots of LM3 are not fully formed and the bone of the ramus is not completely calcified [30]. Some 

Authors suggest employing bone grafts to improve the PD distal to the LM2 nonetheless, this does 

not seem to drastically improve the periodontal health [31-32].  

5. Conclusions 

In light of the above, the para-marginal flap design showed more promising results compared 

to the marginal flap design. Periodontal health is better preserved in terms of PI, PD and BoP and 

MOM, PP and PT are reduced in the para-marginal flap compared with the marginal flap, which 

represents less discomfort and consequences for the patient’s prospective. Therefore, we recommend 

to have a sub-marginal approach in late germectomies as secondary effects seem to be strongly 

reduced, even if further investigations on this topic are highly suggested.  
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