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ABSTRACT 
 

Background: Periodontal surgeries are integral to managing periodontal diseases, addressing issues such as periodontal pockets, gum 
recession, and bone defects. These procedures, including flap surgeries, osseous surgeries, and soft tissue grafts, are performed to restore oral 
health, improve aesthetics, and enhance functionality. While generally safe, these surgeries carry risks of post-operative complications, 
including pain, swelling, bleeding, and delayed healing, which can significantly impact patient satisfaction and recovery time. 

Objective: The aim of this study was to assess the complication rates, severities, and types of complications associated with various 
periodontal surgical procedures, including flap surgery, osseous surgery, and soft tissue grafting. 

Methods: The Medline, Pubmed, Embase, NCBI, and Cochrane databases were searched for studies of severity and frequency of complications 
following various periodontal surgeries.  

Conclusion: Although complications were relatively infrequent, flap and osseous surgeries were more likely to result in moderate to severe 
complications compared to soft tissue grafting. The study highlights the importance of considering patient risk factors, such as smoking, and 
minimizing surgical duration to reduce postoperative complications. Future studies with larger sample sizes and long-term follow-ups are 
needed to further explore the effects of specific surgical techniques and patient factors on complication rates. 
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INTRODUCTION 
Background Information 

Periodontal surgeries are integral to managing 

periodontal diseases, addressing issues such as periodontal 

pockets, gum recession, and bone defects. These 

procedures, including flap surgeries, osseous surgeries, 

and soft tissue grafts, are performed to restore oral health, 



Alenazi et al.                                                                                                   World J Environ Biosci, 2025, 14, (S1): 9-14 

 

10 

improve aesthetics, and enhance functionality. While 

generally safe, these surgeries carry risks of post-operative 

complications, including pain, swelling, bleeding, and 

delayed healing, which can significantly impact patient 

satisfaction and recovery time. 

Research has highlighted varying complication 

rates and severities across surgical techniques. For 

instance, Curtis et al. (1985) observed that osseous 

surgeries were three times more likely to cause 

complications, such as bleeding and swelling, compared to 

mucogingival procedures. In contrast, Akbari et al. (2014) 

noted that flap surgeries with or without ostectomy 

showed no significant difference in complication trends, 

though mild pain and swelling were common. 

Furthermore, Griffin et al. (2006) identified long surgical 

durations and smoking as predictors of increased 

morbidity, particularly in soft tissue grafting procedures, 

where the likelihood of pain and bleeding was higher 

compared to other techniques. 

Despite the wealth of studies exploring 

complications in periodontal surgeries, inconsistencies 

remain in the reported incidence and severity of these 

complications. While López et al. (2011) documented lower 

morbidity rates in surgeries performed by experienced 

periodontists compared to students, other studies, such as 

those by Mei et al. (2016), emphasized the influence of 

surgical complexity and patient-specific factors like 

anesthesia volume and smoking on outcomes. Moreover, 

the lack of standardized evaluation methods, as noted in 

systematic reviews like Cueto Urbina et al. (2020), 

complicates comparisons across studies. 

To date, comprehensive comparative analyses 

that account for both patient- and procedure-specific 

variables are limited. This gap underscores the need for 

more robust data to better understand the interplay of 

surgical techniques and post-operative outcomes, aiding in 

risk minimization and enhanced patient care. 

This study aims to analyze and compare the 

severity and frequency of complications following various 

periodontal surgeries. By integrating data from diverse 

surgical techniques and patient factors, it seeks to provide 

clinicians with actionable insights to improve surgical 

outcomes and reduce post-operative morbidity. 

 

Discussion 

Periodontal surgeries aim to address a variety of 

clinical needs, such as halting disease progression, 

restoring tissue structure and function, and improving 

aesthetics. Common procedures include flap surgery, 

osseous surgery, soft tissue grafting, guided tissue 

regeneration (GTR), and root resection. Flap surgery is 

primarily performed to access deep periodontal pockets 

for effective debridement and scaling. Osseous surgery, on 

the other hand, focuses on reshaping the bone contours 

and reducing pocket depths to facilitate better oral hygiene 

(Curtis et al., 1985). Soft tissue grafting is employed to 

cover exposed roots or strengthen thin gingival tissue, 

offering both functional and aesthetic benefits (Griffin et 

al., 2006). GTR utilizes barrier membranes to promote the 

regeneration of bone and periodontal ligament in areas 

affected by bone loss (Huynh-Ba et al., 2009). For 

multirooted teeth with advanced furcation involvement, 

procedures such as root resection or hemisection are often 

performed to manage the compromised areas. 

Despite their overall success, periodontal 

surgeries are not without complications. Pain is one of the 

most frequently reported post-operative issues, especially 

following procedures involving extensive tissue 

manipulation (Curtis et al., 1985; Griffin et al., 2006). 

Swelling and bruising are also common and typically peak 

within the first 48 hours post-surgery, with gradual 

resolution over the subsequent days (Akbari et al., 2014). 

Bleeding may occur during or after surgery, particularly in 

procedures of longer duration or in patients with systemic 

conditions that affect wound healing (Griffin et al., 2006). 

Infections, though rare, can arise if strict aseptic protocols 

are not followed. Furthermore, delayed healing is often 

observed in smokers or individuals with systemic 

conditions, such as diabetes, which are known to impair 

the body’s natural recovery processes (Nguyen et al., 

2020). 

Certain complications are more procedure-

specific. For instance, tunneling procedures carry an 

increased risk of caries in the furcation area post-surgery, 

while root resection is often associated with vertical root 

fractures and endodontic failures (Huynh-Ba et al., 2009). 

In soft tissue grafting, free soft tissue grafts have been 

linked to a higher incidence of post-operative pain and 

bleeding compared to subepithelial connective tissue 

grafts (Griffin et al., 2006). These findings underscore the 

importance of tailoring surgical approaches to the 
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individual needs of patients and anticipating potential 

complications based on the selected technique. 

Multiple studies have explored complication rates 

and outcomes associated with periodontal surgeries. 

Huynh-Ba et al. (2009) reported that the survival rates of 

multirooted teeth treated non-surgically exceeded 90% 

over a 5–9 year observation period. Surgical approaches, 

such as GTR, demonstrated survival rates as high as 100%, 

although complications, including root fractures and 

caries, were noted in some cases. Curtis et al. (1985) 

highlighted that osseous surgery was three times more 

likely to result in complications, such as bleeding and 

swelling, compared to mucogingival procedures. Similarly, 

Griffin et al. (2006) identified procedure duration and 

smoking as significant predictors of post-operative 

complications, with free soft tissue grafting incurring a 

higher likelihood of pain and bleeding compared to other 

grafting techniques. 

Systemic conditions also play a critical role in 

determining surgical outcomes. Nguyen et al. (2020) found 

that individuals with diabetes and periodontal disease 

faced a significantly higher risk of complications, including 

neuropathy, retinopathy, and cardiovascular events. The 

findings emphasize the need for careful patient assessment 

and management to minimize risks. Pippi (2017) further 

stressed the importance of rigorous wound healing 

monitoring, recommending self-assessment tools and 

regular follow-ups to detect complications early and 

optimize recovery. 

In conclusion, the literature underscores the 

complex factors influencing the success and complications 

of periodontal surgeries. These include the type of surgical 

technique, patient-specific factors such as smoking and 

systemic conditions, and post-operative care. The 

reviewed studies provide a foundation for investigating the 

frequency, severity, and predictors of complications in the 

present study, with the goal of improving patient outcomes 

and refining surgical protocols. Periodontal surgeries aim 

to address a variety of clinical needs, including halting 

disease progression, restoring tissue structure, and 

enhancing aesthetics. These procedures encompass flap 

surgery, osseous surgery, soft tissue grafting, guided tissue 

regeneration (GTR), and root resection. Flap surgery is 

primarily performed to access deep periodontal pockets 

for effective debridement, while osseous surgery focuses 

on reshaping bone contours to improve oral hygiene 

(Curtis et al., 1985). Soft tissue grafting is used to cover 

exposed roots and reinforce thin gingival tissue, yielding 

both functional and aesthetic benefits (Griffin et al., 2006). 

GTR promotes regeneration of bone and periodontal 

ligament in areas with bone loss through barrier 

membranes (Huynh-Ba et al., 2009), and root resection is 

employed for managing compromised multirooted teeth. 

Despite their overall success, periodontal 

surgeries often present complications, with pain being one 

of the most frequently reported post-operative issues 

(Curtis et al., 1985; Griffin et al., 2006). Swelling and 

bruising are common, typically peaking within the first 48 

hours post-surgery (Akbari et al., 2014), while bleeding 

may occur, particularly in longer procedures or in patients 

with conditions affecting wound healing (Griffin et al., 

2006). Infections, though rare, can arise if aseptic protocols 

are not strictly followed. Delayed healing is frequently 

observed in smokers or individuals with systemic 

conditions like diabetes, known to impair the body’s 

natural recovery (Nguyen et al., 2020). 

 

Adjunctive Therapies in Periodontal Surgery 

Recent studies have explored the role of 

adjunctive therapies in improving post-operative recovery 

and minimizing complications. The use of enamel matrix 

derivative (EMD) in periodontal surgery has been shown to 

reduce the duration of postoperative pain and swelling. 

Lee et al. (2019) found that while the severity of pain and 

swelling did not differ significantly between patients who 

received EMD and those who did not, the duration of these 

symptoms was significantly shorter in the EMD group. This 

suggests that EMD may offer clinical benefits in terms of 

reducing postoperative discomfort, despite similar overall 

healing outcomes. 

 

Complications and Risk Factors 

Certain procedures carry specific risks. Tunneling 

techniques, for example, can increase the risk of caries in 

the furcation area post-surgery, while root resection is 

often associated with vertical root fractures and 

endodontic failures (Huynh-Ba et al., 2009). Free soft tissue 

grafts have been linked to a higher incidence of post-

operative pain and bleeding compared to subepithelial 

connective tissue grafts (Griffin et al., 2006). These findings 
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highlight the need for personalized surgical approaches 

that consider the specific risks of each technique. 

Studies on complications following exodontia 

(tooth extraction) also contribute valuable insights into the 

broader field of oral surgery. Ahmed et al. (2020) reported 

that the most common complications after exodontia 

include hemorrhage, pain, and trismus, with risk factors 

such as increasing age and the specific tooth extracted 

being associated with higher complication rates. However, 

most complications were minor and could be managed on 

an outpatient basis. Similarly, Farshid et al. (2015) found 

that complications following mandibular third molar 

surgery, including pain, swelling, and bleeding, increased 

with surgical time and were influenced by the tooth’s root 

structure. 

 

Periodontal Treatment and Diabetes Control 

Periodontal diseases, such as periodontitis, and 

diabetes mellitus are two common chronic conditions that 

frequently coexist. Evidence suggests a bidirectional 

relationship between these diseases, with periodontal 

disease exacerbating the complications of diabetes, and 

diabetes, particularly when poorly controlled, worsening 

periodontal health (Casanova, Hughes, & Preshaw, 2014). 

The mechanisms linking these conditions include systemic 

inflammation, which plays a significant role in both the 

development and progression of diabetes and periodontal 

disease. In this context, treating periodontal disease has 

been proposed as a potential strategy to improve glycemic 

control in diabetic patients. 

Several studies have explored the effects of 

periodontal therapy on glycemic control in patients with 

diabetes, showing mixed results. Taylor (2003) reviewed 

the literature and concluded that while the evidence is 

varied, there is support for the idea that periodontal 

infection contributes to poor glycemic control in 

individuals with diabetes. This is particularly important 

given the chronic inflammatory nature of both conditions. 

Similarly, Teeuw et al. (2010) conducted a meta-analysis of 

randomized clinical trials and found that periodontal 

treatment could improve glycemic control in type 2 

diabetic patients, with reductions in HbA1c ranging from 

0.05% to 1.17%, with a weighted mean difference of 

−0.40% (P = 0.03). This suggests that periodontal therapy, 

particularly scaling and root planing (SRP), can have a 

modest but statistically significant positive effect on 

diabetes management. 

Further investigation into the long-term impact of 

periodontal treatment on systemic inflammation and 

metabolic control has been provided by studies such as 

those by Grossi (2001) and D'Aiuto et al. (2018). Grossi’s 

work highlighted that persistent infections like 

periodontitis can exacerbate systemic inflammation, which 

in turn disrupts the regulation of blood glucose levels. 

D'Aiuto et al. (2018) conducted a randomized trial that 

demonstrated a significant improvement in HbA1c levels in 

patients receiving intensive periodontal therapy compared 

to a control group, with a mean reduction of 0.6% in HbA1c 

over 12 months. These findings support the idea that 

periodontal treatment can have a sustained impact on 

diabetes management. 

Despite these promising results, the evidence 

remains inconclusive on whether the benefits of 

periodontal treatment extend beyond the short-term. The 

study by Loos et al. (2009) on the relationship between 

periodontal treatment and cardiovascular risk suggests 

that while there is clear evidence of the benefit of SRP in 

terms of reducing systemic inflammation (as measured by 

C-reactive protein), the long-term benefits in terms of 

sustained improvements in metabolic control remain 

uncertain. Additionally, the complexity of the relationship 

between periodontal disease and diabetes requires further 

studies to determine the most effective interventions and 

whether all diabetic patients benefit equally from 

periodontal treatment. 

Moreover, dental professionals are uniquely 

positioned to play an important role in the management of 

diabetes. Casanova et al. (2014) emphasized the potential 

for dental teams to identify patients at risk for diabetes 

through regular screening, leading to early referrals for 

appropriate medical care. The role of the dental team 

extends beyond treating periodontal disease, potentially 

offering a pathway to better overall diabetes management 

by integrating periodontal care with standard medical 

treatments. 

In conclusion, while evidence supports the idea 

that periodontal treatment can improve glycemic control 

in diabetic patients, further research is needed to establish 

long-term benefits and refine clinical recommendations. In 

the meantime, clinicians are encouraged to consider the 
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management of periodontal health as an integral part of 

diabetes care, contributing to improved patient outcomes. 

 

Conclusion 

The findings reveal that while complications are 

relatively infrequent, certain types of surgery, such as flap 

and osseous surgeries, are associated with higher 

complication rates, particularly in terms of mild and 

moderate pain and swelling. Soft tissue grafting, on the 

other hand, presented with fewer complications, 

suggesting it might be a preferable choice for minimizing 

postoperative discomfort. 

The analysis highlighted that flap surgery and 

osseous surgery tend to result in a higher frequency of 

moderate to severe complications, including swelling and 

bleeding, especially when compared to soft tissue grafting. 

Additionally, patient factors such as smoking and longer 

surgical durations were found to exacerbate the severity of 

complications, reinforcing the need for tailored patient 

care and risk assessment prior to surgery. 

Clinicians should take these findings into 

consideration when recommending surgical procedures, 

particularly for patients with higher risk factors for 

complications. It is advisable to focus on minimizing 

surgical time and optimizing postoperative care to mitigate 

the risks of swelling, bleeding, and infection. 
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