
Asian Journal of Healthy and Science 
p-ISSN: 2980-4302 
e-ISSN: 2980-4310 

Vol. 5 No. 4 April, 2026 

133 

The Relationship between Smoking and Acute Necrotizing Ulcerative 

Gingivitis (ANUG): A Scoping Review  

 
Nadya Zahra*, Agus Susanto, Chandra Andi Bawono  

Universitas Padjadjaran, Indonesia  

Email: nadya20010@mail.unpad.ac.id*, agus.susanto@fkg.unpad.ac.id, 

chandra.andi.bawono@unpad.ac.id 

 
Abstract 

Smoking is a serious public health problem. The condition of the oral cavity is directly affected by smoking, and 

this is associated with an increase in calculus formation resulting in an increased risk of periodontal disorders. 

Acute necrotizing ulcerative gingivitis (ANUG) is one of the periodontal disorders caused by the presence of 

bacteria or microbes in the gingival region. However, it can also be affected by risk factors including smoking 

which can cause various periodontal tissue changes. The purpose of this review is to determine the relationship 

and characteristics of acute necrotizing ulcerative gingivitis (ANUG) related to smoking. This review is a 

literature review using the scoping review method. This method facilitated the collection of relevant studies with 

different methodologies and examination to clarify the definition of a topic and map the conceptual boundaries 

of a topic. Articles were searched using PubMed, Science Direct, Wiley, and Scopus databases from November 

2023 to January 2024 with inclusion criteria of English language articles discussing ANUG with risk factors for 

tobacco smoking. The study design used in the articles consisted of 5 articles with cross-sectional studies and 3 

articles with case-control studies. This review looked at the effect of smoking on ANUG based on smoking status 

and amount, clinical signs, and treatment. Seven of the eight articles reviewed stated that there was a significant 

association between smoking and ANUG. Smoking has a significant association with acute necrotizing ulcerative 

gingivitis (ANUG) by affecting the condition of periodontal tissues. 
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INTRODUCTION 

Today, smoking is a serious public health problem. The effects are very harmful to the 

human body. The condition of the oral cavity is directly affected by the habit of smoking, and 

this habit is associated with an increase in the formation of calculus so that the risk of 

periodontal abnormalities increases. Several studies have shown that smoking is a risk factor 

in the etiology of periodontal disease, with both local and systemic effects (Leite et al., 2018; 

Nazir, 2017). Recent studies on smoking habits have also shown a greater prevalence of 

attachment loss, recession, severe destructive periodontal disease, and poor response to non-

surgical or surgical periodontal care in groups of smokers, compared to non-smokers. Smoking 

habits will affect the blood supply to periodontal tissue (Silva, 2021). In some studies of plaque-

induced gingivitis, it was stated that clinical signs were reduced and the tendency of gingival 

bleeding was less due to the presence of vascular changes caused by smoking.  

Tar in smoke has a direct irritating effect on the gingival causing gingivitis and nicotine 

can cause vasoconstriction of gingival in the peripheral circulation, thereby disrupting adequate 

gingival nutrition, consequently reducing the resistance of the host's immunity to infection 

(Alayadi, 2024; Kravchenko & Lykhota, 2024). If blood flow to the gingival margin is already 

disrupted due to inflammation, stress, poor diet or cold weather, nicotine can disrupt further 

flow, causing "aseptic necrosis".Patients treated for ANUG's disease are often accompanied by 

smoking habits. Clinical and epidemiological studies also state that most cases of refractory 

periodontal conditions occur in smokers and have a dose-dependent relationship, meaning that 

the greater the number of cigarettes smoked and the longer the smoking habit, the greater the 

damage to the periodontal tissue.  

https://portal.issn.org/resource/ISSN/2980-4302
https://portal.issn.org/resource/ISSN/2980-4310
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     Acute Necrotizing Ulcerative Gingivitis (ANUG) is caused by the presence of bacteria 

or microbes in the gingival region, destroys quickly (destructive) and most often occurs in a 

person with a compromised immune system (Aaron & DeBlois, 2023). This can be 

accompanied by systemic symptoms. Acute Necrotizing Ulcerative Gingivitis (ANUG) has 

been recorded and known for hundreds of years by various names.(Aaron & DeBlois, 2023; 

Prince, 2012) The incidence of ANUG varied over time, with very high rates recorded among 

the military population during World Wars I and II (Neville et al., 2019). The disease affects 

<1% of the population (Aaron & DeBlois, 2023; Dufty, Gkranias, & Donos, 2017). ANUG 

disease should not be underestimated despite its low prevalence as it is one of the most severe 

responses to oral biofilm and is one of the emergencies in periodontals.(Dufty, Gkranias, & 

Donos, 2017) An accurate picture of the prevalence and severity of ANUG is difficult to 

determine due to changes in nomenclature or terms over time.(Dufty, Gkranias, Petrie, et al., 

2017) The diagnosis of ANUG can generally be determined on the clinical signs found, due to 

the sufficiency of the typical characteristics that distinguish this disease from others. This is 

supported by researchers who found that organisms associated with this disease may be present 

in the mouths of periodontally healthy individuals. Although ANUG has been identified 

sufficiently through clinical findings, there is still much that is not understood about the 

etiology and pathogenesis of ANUG related to its risk factors, one of which is smoking habits 

(Gollapudi et al., 2024; Kwon et al., 2016; Rustgi et al., 2021). 

Despite these valuable contributions, significant research gaps remain. First, most 

previous studies have focused on specific populations (military personnel, dental school 

patients, adolescents) with limited generalizability. Second, there is no recent systematic 

synthesis of evidence specifically examining the relationship between smoking and ANUG 

using a scoping review methodology that maps both clinical and biological mechanisms. Third, 

the dose-response relationship between smoking intensity (cigarettes per day, pack-years, 

duration) and ANUG severity has not been comprehensively reviewed. Fourth, the specific 

clinical characteristics of ANUG in smokers versus non-smokers require further elucidation. 

The urgency of this research is underscored by: (1) the high global prevalence of smoking (1.3 

billion users); (2) the potential for misdiagnosis of ANUG due to overlapping clinical features 

with other periodontal conditions; (3) the need for evidence-based smoking cessation 

interventions as part of ANUG treatment protocols; (4) the emergence of new tobacco products 

(e-cigarettes, heated tobacco) that may have similar or different effects on periodontal health. 

Based on the description above, smoking habits are one of the factors in the occurrence 

of ANUG disease, so the relationship and characteristics must be clarified to determine the 

influence of smoking habits on ANUG disease because of the many occurrences of ANUG in 

individuals who have a smoking habit. This study was conducted with the aim of determining 

the relationship and characteristics of acute necrotizing ulcerative gingivitis (ANUG) related 

to smoking habits. 

 

RESEARCH METHODS 

This research was a literature review. The methodology used in this study was scoping 

review. This method can facilitate the collection of various studies/literature relevant to 

different methodologies and examinations to clarify the definition of a topic and map the 

conceptual boundaries of a topic.(Mozgai et al., 2023; Watkins et al., 2023) This method is 
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very useful for finding and synthesizing research where the field of research is still developing 

or the evidence on a topic is still unclear.(Ryan et al., 2023) The tools and materials used during 

the study were office stationery (ATK), electronic devices (laptops and mobile phones), search 

engines database (PubMed, Science Direct, Wiley, dan Scopus), software Microsoft, and 

Mendeley. 

The article search was conducted from November 2023 to January 2024 online at the 

author's domicile. The inclusion criteria in this study are articles that discuss ANUG with risk 

factors for tobacco smoking, articles in English, articles with observational study research 

designs (cohort study, cross-sectional study, and case-control study), case reports, and clinical 

studies, as well as full-text articles that are accessible and meet the research keywords. The 

exclusion criteria in this study are articles that discuss periodontal diseases other than ANUG 

such as ANUP, periodontal abscess, periodontitis, dental material materials, and dental practice 

management, articles related to necrotizing accompanied by bone loss, articles with research 

design literature reviews, conference papers, and posters. 

The article search process is carried out on database using terminology and keyword 

combinations in Boolean Operator, is  (“Acute Necrotizing Ulcerative Gingivitis” OR 

“ANUG”) AND (“Smoker” OR “Smoking Habit”).(Ryan et al., 2023; Tan et al., 2023) 

Furthermore, a study selection was carried out with a PRISMA-ScR (Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses for Scoping Review) checklist as a guide to select 

articles that are in accordance with the topic and research objectives with the process of 

identifying research questions using the PCC (population, concept, and context) model to 

facilitate the article search process.(Ryan et al., 2023; Tan et al., 2023) The PCC criteria used 

in the study were: 1) Population: individuals who smoke with ANUG disease; 2) Concept: the 

relationship and characteristics of ANUG in individuals with smoking habits; 3) Context: 

individuals who have a habit of smoking tobacco with/without the presence of systemic 

disorders. 

The article search process is carried out in several stages. The first stage, article search 

on PubMed, Science Direct, Wiley, Scopus databases. Articles obtained from searches are 

deleted duplicate articles.(Ryan et al., 2023) After that, titles and abstracts that are not relevant 

according to the inclusion and exclusion criteria are also removed. Finally, the article is 

checked through full-text for its eligibility. Thus, articles that have gone through the selection 

process will be selected for review by the scoping review.(Tan et al., 2023) 

The novelty (novelty) of this research lies in several aspects. First, this is a scoping 

review that systematically maps the existing evidence on the smoking-ANUG relationship 

using the PRISMA-ScR framework, which is more comprehensive than traditional narrative 

reviews. Second, this review synthesizes evidence across multiple dimensions: 

epidemiological (prevalence, odds ratios), clinical (signs, symptoms, attachment loss), 

biological (vascular, immunological, microbiological mechanisms), and therapeutic (treatment 

outcomes, smoking cessation). Third, this review identifies research gaps and provides 

directions for future studies. The purpose of this research is to determine the relationship and 

characteristics of acute necrotizing ulcerative gingivitis (ANUG) related to smoking habits. 

The theoretical benefit of this research is to contribute to the body of knowledge on periodontal 

disease etiology and the role of modifiable risk factors. The practical benefits include: (a) 

providing evidence-based information for dental practitioners on the importance of smoking 
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cessation in ANUG management; (b) informing public health policies on tobacco control and 

oral health; (c) guiding future research directions on the mechanisms linking smoking and 

periodontal necrosis. The broader implication is the reduction of ANUG incidence and severity 

through targeted smoking cessation interventions. 

 

RESULTS AND DISCUSSION 

595 articles were generated from searches using the PubMed, Wiley, ScienceDirect, and 

Scopus databases with details of 43 articles obtained from the PubMed Database, 334 articles 

from the Wiley Database, 111 articles from the ScienceDirect Database, and 107 articles from 

the Scopus Database. The total number of articles identified was 595. A total of 319 articles 

were eliminated after article selection based on the type of research and left 276 articles for 

duplication checks. 24 articles were eliminated after a duplicate check and 252 articles 

remained. A total of 228 articles were eliminated after article selection based on titles and 

abstracts. The remaining twenty-four (24) articles were selected based on eligibility criteria. 

Sixteen (16) articles were excluded because they did not meet the inclusion criteria and were 

irrelevant, leaving 8 articles to be reviewed using the scoping review method in this study. The 

results of the article selection for the research are illustrated in the PRISMA-ScR diagram 

shown in the Chart below. 

Eight articles were selected using various observational study and case-report designs, 

namely 4 articles using cross-sectional study designs, 2 articles using case-control study 

designs, and 2 articles using case-report study designs. The results showed that six out of eight 

articles studied stated that there was a positive association between smoking habits and acute 

necrotizing ulcerative gingivitis (ANUG). The remaining two articles state that smoking habits 

are not related to ANUG, either when considered together with the duration of smoking and 

when considered together with the number of cigarettes smoked. This may be because smoking 

exposure in the study population was too low to be able to clearly show the impact of smoking. 

 

 
Image 1. Alur PRISMA-ScR 
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The presented studies focused on the prevalence, risk factors, and clinical features of 

Acute Necrotic Ulcerative Gingivitis (ANUG) in a variety of populations, with a significant 

emphasis on smoking as a causative factor. Dufty et al. (2017) found the prevalence of ANUG 

in the British Armed Forces to be 0.11%, with a strong association with smoking and poor oral 

hygiene. López and Bælum (2004) reported an association between ANUG lesions and loss of 

clinical attachment in high school students in Santiago, Chile. In their study, MacCarthy and 

Claffey (1991) observed greater loss of clinical attachment in ANUG patients compared to 

other periodontal conditions. Falkler et al. (1987) found clinical symptoms such as fetid bad 

breath and pseudomembrane formation to be common in ANUG patients, especially in those 

who smoke. Stevens et al. (1984) noted that most ANUG patients were under 25 years of age, 

with most being smokers. López et al. (2002) reported a prevalence of ANUG of 6.7% among 

adolescents, with diabetes having a significant association with an increased incidence of 

ANUG. A case report by Sheng et al. (2022) highlights how malnutrition, along with smoking, 

exacerbates necrotic periodontal disease. Finally, Chaubal and Bapat (2017) emphasized stress 

and smoking as the main predisposing factors of ANUG in their case study, suggesting proper 

diagnosis and lifestyle management for treatment. Overall, these studies emphasize the 

importance of oral hygiene, smoking cessation, and early detection in the prevention and 

management of ANUG. 

Various studies on Acute Necrotic Ulcerative Gingivitis (ANUG) have identified risk 

factors, clinical symptoms, and treatment options in different populations. Dufty et al. (2017) 

reported that the prevalence of ANUG in the British Armed Forces ranged from 18 to 52 years 

of age, with smoking as a major factor. The treatment received by patients included OHI, 

debridemen, antibiotics, and mouthwash, but smoking cessation was only given in 6.8% of 

cases. López and Bælum (2004) found an association between smoking and ANUG lesions in 

adolescents in Santiago, Chile, although the treatment for ANUG is not described. MacCarthy 

and Claffey (1991) reported an association between ANUG and increased clinical attachment 

in patients aged 18 to 27 years, with the majority of patients smoking, and they received OHI 

and scaling treatments. Falkler et al. (1987) noted that 83% of ANUG patients in the Maryland 

clinic were smokers, with symptoms such as ulceration and interproximal papilla necrosis. 

Stevens et al. (1984) also found that 94% of ANUG patients were smokers, with treatment 

including scaling, gingival debridement, and OHI. López et al. (2002) observed that smoking 

was not a significant predictor for ANUG, but they reported the prevalence of necrotic 

ulceration lesions in adolescents. Sheng et al. (2022) noted severe inflammation of the gingiva 

and necrosis of the interdental papillae in a 22-year-old patient who smoked heavily, with 

treatment including debridement, analgesics, antibiotics, and behavioral education. Finally, 

Chaubal and Bapat (2017) described cases of heavy smokers with gingival necrosis, 

pseudomembranes, and increased body temperature, who also received debridement treatment 

and diet education and smoking cessation. Overall, these studies demonstrate the importance 

of early detection and lifestyle management in the prevention and treatment of ANUG, 

particularly among smokers. 

Discussion 

The habit of smoking is something that is often found in people that has bad effects on 

health, one of which is the health of the oral cavity (Sarumathi et al., 2019). Smoking interferes 

with the body's inflammatory response and immune system by activating endothelial and 
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inflammatory cells to induce cytokine secretion. Cigarettes have a damaging effect on 

periodontals, namely changes in the blood vessels of periodontal tissue, direct alternative 

effects on bacterial microflora, and inhibitory effects on immunoglobulin levels and antibody 

responses to plaque bacteria (Mishra & Mishra, 2013). The occurrence of plaque accumulation 

with tar deposits and tissue ischemia due to vasoconstriction by nicotine substances, this can 

increase the development of ANUG. The nicotine substance in cigarettes has a vasoconstricting 

effect on the blood vessels at the end of the gingival artery so that gingival hemorrhage in 

smokers is less severe when compared to those who do not smoke. Smoking regulates increased 

expression of pro-inflammatory cytokines, such as interleukin-1, which contributes to 

increased tissue damage and alveolar bone resorption (Mishra & Mishra, 2013; Sarumathi et 

al., 2019). Tobacco components can have a damaging effect on the function of neutrophils, 

namely the function of chemotaxis/phagocytosis or both. Smoking can also increase bacterial 

adhesion to epithelial cells and have a differential effect on bacterial colonization, which favors 

the growth of Gram-negative bacteria. Periodontal pocket oxygen pressure (PO2) was 

significantly lower in smokers compared to non-smokers (Mishra & Mishra, 2013).  

Therefore, smokers are more likely to experience periodontal damage than non-smokers. 

A positive correlation was found between serum levels of nicotine metabolite cotinine and the 

severity of clinical attachment loss (CAL), probing depth, and alveolar peak height, where 

smoking significantly increased the risk of tooth loss by 70%. 

The results of the review of the articles that have been carried out show that there is a 

relationship between acute necrotizing ulcerative gingivitis (ANUG) and smoking habits in the 

age range of 12-52 years. Research conducted by (Dufty, Gkranias, Petrie, et al., 2017), Stevens 

et al (1984), MacCarthy and Claffey (1991), and Falkler et al. (1987) stated that the research 

population is in the average age range of 23-24 years, which is in line with other studies that 

state that ANUG is a disease that is mainly suffered by young adults. In the study of Melnick 

S et al, it was shown that the average age of onset of ANUG was 23 years. In research Stevens 

et al (1984) and Falkler et al. (1987), the majority of ANUG patients are under 25 years old, 

which is more than 50%. ANUG does not appear to occur before the age of mid-teens, this 

statement is in line with research López et al. (2002) which shows students aged 18-20 years 

are 1.4 times more likely to have ANUG than students aged 12-14. 

Two out of three articles stated that ANUG was more likely to occur in women than men. 

Another article shows a slightly higher percentage of men than women. However, this 

percentage difference with the general clinical population is not statistically significant. 

From previous research evidence, it is known that smoking has a strong relationship with 

ANUG. Seven of the eight articles stated that smoking habits affect the chances of ANUG, 

both smoking status and the number of smokers (Dufty, Gkranias, Petrie, et al., 2017). In 

research Dufty et al, (2027) he pointed out that when the number of cigarettes smoked increased 

by one stick/day, the chances of becoming ANUG increased by about 19%. Instead, research 

conducted by López et al. (2002) showing smoking habits is not an important predictor and is 

not related to ANUG, both from the duration of smoking and the number of cigarettes. This 

may be the case because in this study population based on age range, the average duration of 

smoking among smokers was relatively short (less than 3 years) and the average number of 

cigarettes smoked was also quite low (5 cigarettes/day) so that smoking exposure in this young 

population was too low to be able to show the impact of smoking. Research conducted by 
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Stevens et al, (1984) states that not all patients with ANUG smoke and a large number of 

smoking controls so smoking is not considered a major diagnostic factor or etiological factor 

but rather one of the predisposing or causative factors. Falkler et al. (1987) in line with the 

concept Stevens et al. (1984) The onset and development of ANUG is characterized by a unique 

interaction of several physiological, psychological, immunological, and microbiological 

etiological factors. 

ANUG is associated with loss of attachment, although it is generally considered to be 

gingivitis. However, clinical experience shows that loss of periodontal attachment is one of the 

consequences of this disease. This is proven in research MacCarthy and Claffey (1991) and 

López and Bælum which indicates that there is greater clinical attachment loss in the 

periodontal affected ANUG than in other areas. In addition, López and Bælum (2004) shows 

that the greater the number of cigarettes smoked, the greater the chance of ANUG with loss of 

clinical attachment (CAL), especially CAL 1 and CAL 3. 

Loss of clinical attachment (CAL) has been associated with ANUG, but not with pocket 

depth. Dufty et al, (2017) shows a strong link shown between ANUG and current smokers and 

cases with score basic periodontal examination (BPE) overall 3. Analysis of risk factors 

against the control group showed that the chance of ANUG was 7.3 times greater for subjects 

with a BPE score of 3 compared to those with a BPE score of 0. A BPE score of 3 indicates a 

probing depth of 3.5 - 5.5 mm and indicates a pocket depth of 4-5 mm according to the British 

Society of Periodontology (BSP) guidelines. The BSP states that if a score of 3 occurs, then 

full 6-point pocket mapping should be performed on the sextant and most likely requires oral 

hygiene instruction (OHI) and root surface debridement.  

In research Pindborg, (1947) calculus deposition is comparable to tobacco consumption 

where the greater the amount of tobacco smoked, the higher the chance of developing calculus 

both supragingival and subgingiv. There is an increase in calculus deposits in smokers due to 

the possibility of retention caused by stain tobacco. The study shows the more a person smokes, 

the greater the chance of developing ANUG and calculus buildup. 

Some researchers have reported that fever is a characteristic finding in ANUG. In 

research Stevens et al, fever is an uncommon sign with only 20% coming in with temperatures 

greater than 98.6°F and no control patients coming in with high temperatures (>98.6°F). 

Nicotine can result in tissue ischemia so that the resistance of the host (gingiva) is reduced. 

This fact may be supported by ANUG patients who showed a lower average oral temperature 

than the control group. Unlike research Stevens et al and Wilson et al, The ANUG group tended 

to have a lower average body temperature compared to the control group in the study Shields. 

This suggests that a high body temperature is not a diagnostic sign for ANUG. Goldhaber & 

Giddon (1964) stated that an increase in temperature should indicate the presence of some 

disease other than ANUG. Research results Stevens et al. (1984) This hypothesis reinforces 

and suggests that conflicting reports of increased temperature in ANUG are due to confusion 

in diagnosis, not differences in symptoms. Thus, there is a high probability that ANUG patients 

experience a slight decrease in temperature as well as a large increase in temperature. These 

inconsistent temperatures result from ANUG that provoke an inflammatory response, other 

factors that may alter this process so that this sign is unreliable.  

Falkler et al. (1987) states that in order for the clinical condition to be diagnosed as 

ANUG, the patient must experience ulceration and necrosis of the interproximal papillary, pain 



140 

and bleeding. Patients in this study showed this characteristic by 100%. However, there are 

other factors related to ANUG that are also evaluated. These factors are bad odor, 

pseudomembrane formation, lymphadenopathy, and increased temperature. 

In a study conducted by Dufty et al. (2017), a two-way analysis of the type of treatment 

is performed to examine the relationship between the various treatments given. The results 

showed a significant association between treatments, i.e. if the case received OHI, he or she 

was more likely to receive debridement or antibiotics or smoking cessation advice, and if the 

case received debridement, he was more likely to receive antibiotics than not to receive 

antibiotics. Cases that received more than 2 types of treatment were 48.2% (92). Cases that 

received 3 types of treatment were 34.5% (66). Cases that received 4 types of treatment were 

12.1% (23), and cases that received 5 types of treatment were 1.6% (3). The majority of subjects 

received oral hygiene instructions (and/or) were prescribed antibiotics or mouthwashes. 

Almost half (48.7%) received debridement, with only a small fraction prescribed analgesics or 

advised to quit smoking. There is a relationship between poor oral health and ANUG, it is 

hoped that there will be more evidence or facts related to the acceptance of oral hygiene 

instruction treatment. Therefore, the cases of ANUG who received oral hygiene instructions in 

this study appeared to be low, which was only 66.5%. A total of 2/3 of the total patients receive 

antibiotics. To increase the healing time of ANUG, additional treatment of mouthwash can be 

used until the patient can brush his teeth properly because brushing the teeth on the area with 

open wounds can delay the healing process and feel pain. Debridement has been recommended 

by several researchers and should be performed at the initial stage of ANUG's treatment. In 

research Dufty et al. (2017), analgesics are only prescribed in 8.4% of cases, this seems very 

low given the potential pain severity that can occur in ANUG. Antibiotics take time to take 

effect, and the debilitating nature of pain is so it is recommended that more patients receive 

analgesics in addition to antibiotics. In research MacCarthy and Claffey, each patient has also 

received oral hygiene instruction (OHI) treatments, debridemen, and systemic antimicrobial 

therapy.  

Based on the explanation that has been explained above, it is known that smoking habits 

have a significant influence on acute necrotizing ulcerative gingivitis (ANUG) through various 

mechanisms of changes in the condition of periodontal tissue, namely clinically and 

biologically. Clinically, it is seen in loss of clinical adhesion, increased pocket depth, ulceration 

and necrosis of interproximal papillae, gingival hemorrhage, and pseudomembrane formation. 

Biologically, there is an increase in the number of bacteria so that the number of plaques and 

calculus increases which, in turn, can produce bad breath, as well as constriction of the gingival 

blood vessels. In addition, the greater the amount of smoking smoked, the greater the chance 

of ANUG. High body temperature is not a diagnostic sign for ANUG because there is a high 

chance that ANUG patients will experience a slight decrease in temperature or an increase in 

temperature. ANUG treatment is given more than one type of treatment according to the 

patient's condition, namely oral hygiene instructions, debridemen, antibiotics, analgesics, 

mouthwash, and smoking cessation. For ANUG patients who have a smoking habit, additional 

treatment must be given in the form of smoking cessation because smoking can play a role in 

the development of ANUG so that smoking during ANUG treatment must be stopped. 
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CONCLUSION 

There is a relationship between smoking habits and acute necrotizing ulcerative gingivitis 

(ANUG) by modifying the condition of periodontal tissue. This is based on clinical findings in 

smokers with ANUG that show several changes in periodontal tissue such as loss of clinical 

attachment, increased pocket depth, ulceration and necrosis of interproximal papillae, gingival 

hemorrhage, and pseudomembrane formation, as well as biological changes that indicate an 

increase in the number of bacteria, plaque and calculus. 

 

REFERENCES 

Aaron, S. L., & DeBlois, K. W. (2023). Acute Necrotizing Ulcerative Gingivitis. In StatPearls. 

StatPearls Publishing. 

Alayadi, H. (2024). The Impact of Nicotine Patches on Gingival and Oral Health: A Narrative 

Review. Cureus, 16(9), e70571–e70571. 

Dufty, J., Gkranias, N., & Donos, N. (2017). Necrotising Ulcerative Gingivitis: A Literature 

Review. Oral Health & Preventive Dentistry, 15(4), 321–327. 

https://doi.org/10.3290/j.ohpd.a38766 

Dufty, J., Gkranias, N., Petrie, A., McCormick, R., Elmer, T., & Donos, N. (2017). Prevalence 

and Treatment of Necrotizing Ulcerative Gingivitis (NUG) in The British Armed Forces: 

a Case-Control Study. Clinical Oral Investigations, 21(6), 1935–1944. 

https://doi.org/10.1007/S00784-016-1979-9 

Gollapudi, M., Mohod, S., Pankey, N., & Gatlewar, P. (2024). Acute necrotizing ulcerative 

gingivitis: A case report. Cureus, 16(6). 

Kravchenko, B., & Lykhota, K. (2024). Health effects of nicotine products on oral tissues: 

Prevention approaches. Bulletin of Medical and Biological Research, 6(4), 76–87. 

Kwon, E.-Y., Choi, Y.-K., Choi, J., Lee, J.-Y., & Joo, J.-Y. (2016). Effective Management of 

Acute Necrotizing Ulcerative Gingivitis with Proper Diagnosis and Immediate Treatment. 

Journal of Korean Dental Science, 9(2), 81–89. 

Leite, F. R. M., Nascimento, G. G., Scheutz, F., & Lopez, R. (2018). Effect of smoking on 

periodontitis: a systematic review and meta-regression. American Journal of Preventive 

Medicine, 54(6), 831–841. 

Mishra, S., & Mishra, M. B. (2013). Tobacco: Its historical, cultural, oral, and periodontal 

health association. In Journal of International Society of Preventive and Community 

Dentistry. https://doi.org/10.4103/2231-0762.115708 

Mozgai, S., Kaurloto, C., Winn, J., Leeds, A., Heylen, D., Hartholt, A., & Scherer, S. (2023). 

Machine Learning for Semi-Automated Scoping Reviews. Intelligent Systems with 

Applications, 19. https://doi.org/10.1016/J.ISWA.2023.200249 

Nazir, M. A. (2017). Prevalence of periodontal disease, its association with systemic diseases 

and prevention. International Journal of Health Sciences, 11(2), 72. 

Neville, B., Damm, D., Allen, C., & Chi, A. (2019). Color Atlas of Oral and Maxillofacial 

Diseases. In Color Atlas of Oral and Maxillofacial Diseases. Elsevier. 

https://doi.org/10.1016/C2016-0-01896-X 

Prince, A. S. (2012). Principals and Practices of Pediatric Infectious Diseases. In S. S. (Drexel 

U. C. of M. Long (Ed.), Векторы Благополучия: Экономика И Социум (4th ed., Issue 

2 (8)). Saunders. 

Rustgi, S. D., Bijlani, P., & Shah, S. C. (2021). Autoimmune gastritis, with or without 

pernicious anemia: epidemiology, risk factors, and clinical management. Therapeutic 

Advances in Gastroenterology, 14, 17562848211038772. 

Ryan, H., Friedlander, T., Anderson, H., & Mason, J. (2023). Investigating The Current 

Published Literature Where Osteopathic Manual Therapy Is Used As An Intervention: A 



142 

Scoping Review. International Journal of Osteopathic Medicine. 

https://doi.org/10.1016/J.IJOSM.2023.100665 

Sarumathi, T., Mahalakshmi, K., Jayesh, S. R., Prasanth, B. K., & Poovannan, S. (2019). 

Hostile tobacco and oral health–A review. In Indian Journal of Public Health Research 

and Development. https://doi.org/10.5958/0976-5506.2019.00471.6 

Silva, H. (2021). Tobacco use and periodontal disease—the role of microvascular dysfunction. 

Biology, 10(5), 441. 

Tan, W., Hu, Q., Wang, C., Li, Y., & Jiang, Y. (2023). Outline of Nurse Prescribing Education 

Programs: A Scoping Review. Nurse Education Today. 

https://doi.org/10.1016/J.NEDT.2023.105941 

Watkins, V., Nagle, C., Yates, K., McAuliffe, M., Brown, L., Byrne, M., & Waters, A. (2023). 

The Role and Scope of Contemporary Midwifery Practice in Australia: A Scoping Review 

of The Literature. Women and Birth, 36(4), 334–340. 

https://doi.org/10.1016/J.WOMBI.2022.12.001 

 


