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Background: The possible connection between apical periodontitis (AP), periodontal dis-

ease (PD) and the bad habit of smoking is among the most interesting aspects faced by the

dental scientific community. The aim of this study was to pinpoint the effect of smoking on

the status of the apical region, in properly root-filled teeth with and without periodontal

involvement of Iraqi males.

Materials and methods: Total number of 75 patients were chosen, divided into 3 groups

of 25’s, teeth were subdivided into 6 subgroups (G-a: Light smokers without Periodontal

involvement, G-b: Heavy smokers without Periodontal involvement, G-c: Non-smokers

without Periodontal involvement, G-d: Light smokers with Periodontal involvement, G-e:

Heavy smokers with Periodontal involvement, G-f: Non-smokers with Periodontal involve-

ment), examination involved: clinical periodontal parameters, coronal restoration fitness.

Panoramic and periapical radiographs were used to judge the quality of periodontal tissue

in the apical region (AP) of root canal treated teeth.

Results: Among all the examined teeth (1859), only (89) were found with fitted both coronal

and endodontic restorations. Rates of AP were: (G-a: 11.1%, G-b: 25%, G-c: 0%, G-d: 18.8%,

G-e: 35.7%, G-f: 4.8%). Statistically, in related to the AP, there was a highly significant

difference between heavy smokers’ groups (G-b, G-e). Moreover, heavy smokers with PD

(G-e) showed a significant difference with light smokers without PD (G-a) and non-smokers

without PD (G-c), also, there was a significant difference between heavy smokers without PD

(G-b) and non-smokers with PD (G-f). While, there was a non-significant difference relationship

between non–smokers’ groups (G-c, G-f), and light smokers’ groups (G-a, G-d).

Conclusion: There is a noticeable negative effect of smoking on the severity and prognosis

of AP and this negative effect worsens when it is accompanied by lateral periodontitis.
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Introduction
The infamous habit of smoking and its destructive effects on body tissues casts its

shadow on various treatments and its outcomes in dentistry as well as in medicine.

One of these treatments which we are going to tackle in this research is the

endodontically treated teeth and its periodontal status.1

Clinical markers of a hygienic periodontium include the absence of the cardinal

signs of inflammation, gingival recession, and loss of attachment. Diseased period-

ontium is related to long-standing inflammation, produced by different types of

subgingival bacteria negatively affecting the periodontium.2 Yet the periodontal
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disease (PD) is altered by multiple etiological factors like

age, gender, smoking, drugs, alcohol consumption, and

systemic diseases. The patient’s behavior modification

and lifestyle improvement can contribute to the elimina-

tion or bringing the PDs under control.3

Healing the diseased periapical tissue and render it

inflammation-free is the main purpose of endodontic treat-

ment. Still, there is an ambiguity of the clinical signs that

are supposed to point to pulpal or periapical inflammation

since they are not highly specific to the disease.4

The fact that smoking imposes negative effects on

periodontal bone and considered as a risk factor for peri-

odontitis; relies on cross-sectional and longitudinal

studies,5 therefore an assumption was made that it affects

the apical periodontium of endodontically compromised

teeth worsening the periapical bone destruction and

increasing the size/and or number of periapical lesions

due to its hindering effect on the repair and healing pro-

cess that follows the root canal treatment.6 There is

a proportional relationship between the amount of tobacco

smoking and periodontal attachment loss,7 periodontitis

elects heavy smokers more often than it does with non-

smokers and to a great extent, the light smokers too.8

Generally speaking, Perio-endo lesions have two major

sources of infection, either periodontal where the tooth is

still vital, or endodontic origin where tooth is usually non-

vital, still the vitality (pulp testing) alone is not enough sign to

rule out the causative factor, especially in a multi-rooted teeth,

so parameters like mobility, palpation, percussion, radio-

graphs, and fistula tracking are used for more specific diag-

nosis. There are cases where there is a true conjugation

between the two sources, but these are less frequent and

known as true Perio-endo lesions.9 Whether primary or sec-

ondary, it is the decisive point depending on which the lesions

are classified.10

It is hard to know beforehand the origin of the lesion,

therefore the endodontic therapy should be delivered first

and tooth to be put under observation before we attempt

the periodontal therapy, since in most of the cases; bacteria

that reside in the empty spaces of root canals can transfer

to the periodontal tissue either by lateral canals or by

apical foramen and cause destruction.11

Once the root canal is properly sealedwith fillingmaterial

and sealant, the attention will be accentuated towards the

periodontal status, if the lesion persists, then its of

a periodontal origin and routine periodontal treatment is

delivered, the PDs; which the chronic periodontitis is the

most common among them, have always been treated by

disturbing themicrobial plaque aggregation on tooth surfaces

mechanically as well as by other adjective means such as

chemical, photodynamic, etc.12

On rare occasions, there are true Perio-endo lesions

where both endodontic and periodontal origins of infection

are available simultaneously, still, the sequence of treat-

ment will not change; endodontic first, periodontal inter-

vention comes next.13,14

Apical periodontitis (AP), is an inflammatory process

around the apex of a root, it is primarily a sequel to

microbial infection of the pulp space. Thus, considered

as a disease of bacterial infection.15 The AP is multi-

factorial and related to several risk factors, the source of

which can be either intra-canal or extra-canal, so it can

be looked at as a potential Perio-endo lesion. Among the

risk factors that play a role in developing AP in endo-

dontically treated teeth, is the quality of endodontic

filling, and the coronal restoration.16 In Europe, the

prevalence of AP is as high as (34–61%) of individuals

and (2.8–4.2%) of the teeth.17,18

The present study aimed at exploring the effect of

smoking health-related habits as a risk factor in the apical

area status of adequate root-filled teeth with and without

periodontal involvement in Iraqi males.

Materials and Methods
● The design of this study is a cross-sectional observa-

tional study. Randomly selected patients aged between

18 and 45 years reporting to the “Specialized dental

center” in Baghdad in 2018 were enrolled. After their

full medical, dental, and endodontic history was taken,

they were examined clinically and radiographically.

Ethical Concerns
The study was carried out in accordance with the principles of

the Declaration of Helsinki. All the patients read the informa-

tion about the study and signed a letter of a written consent

form for enrollment in research and data publishing. Research

acquired the ethical research committee of Al-Mustansiriyah

University’s approval (protocol 49; February 1st, 2018).

Inclusion Criteria
1. Minimally one tooth with RCT.

2. Male patients.

3. Fitted RCT, and fitted coronal restoration teeth.
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Exclusion Criteria
1. Female patients to neutralize the effect of hormonal

changes.

2. Patients with systemic diseases, especially cardio-

vascular disease (CVD), diabetes mellitus (DM),

chronic liver disease, blood disorders, and low

bone mineral density (osteoporosis).19

3. Patients with less than 8 teeth left.

4. The 3rd molar teeth.

5. Mentally retarded patients.

6. Patients under 18 or over 45 years old, due to the

age-related diminution of oral hygiene where aggre-

gation of plaque cause introduction of microorgan-

isms through the periodontium leading to PD.20,21

7. Unfitted RCT teeth (over or under obturation) (using

x-ray).

8. Teeth with fitted RCT but with poor coronal restora-

tion (using x-ray).

Patient Groups Configuration
At first, the total number of patients with a history of root

canal therapy (RCT) was (205) and after application of

historical and clinical exclusion criteria, we filtered only

(155) patients at first. Then, after taking panoramic X-ray

and application of radiographical exclusion criteria, the final

included sample was 75 patients, which were divided into 3

groups (each group 25 patients) according to smoking habit:

1. Group 1 (G1): 25 Light smokers (<10 cigarettes/day).22

2. Group 2 (G2): 25 Heavy smokers (≥10 cigarettes/

day).22

3. Group 3 (G3): 25 Non-smokers (Control).

Then, the teeth in each group were subdivided into 2

subgroups (without and with PD) as follows:

1. Group a (G-a): Light smoker without Periodontal

involvement

2. Group b (G-b): Heavy smoker without Periodontal

involvement

3. Group c (G-c): Control without Periodontal

involvement

4. Group d (G-d): Light smoker with Periodontal

involvement

5. Group e (G-e): Heavy smoker with Periodontal

involvement

6. Group f (G-f): Control with Periodontal involvement

Presence of RCT Teeth
After taking a history of RCT from the patient, the first

x-ray type taking to patients is panoramic radiography

(OPG) was taken by the “CarestreamR” device “model

CS9000, USA”. The OPG was used to show all teeth in

a single x-ray, easy of using OPG, in addition to decreas-

ing the lost time of x-ray taken by intraoral periapical

x-ray (PA x-ray) films to achieve complete mouth radio-

graphy (we need approximately 14 periapical x-rays at

minimum to show all teeth while single OPG can give

accepted information about RCT teeth).23,24 Viewing the

radiography was standardized as all films were examined

in a unified level of indoor-illumination/light intensity

(darkened room), radiographs were shown on a computer

screen in which the light could be controlled using

“CarestreamR” software for the best possible contrast.

RCT Quality
A panoramic radiograph was used to identify teeth with

RCT and primary assessment,25 then the quality of RCT

later was re-assed with a second x-ray which was a PA

x-ray to achieve on high degree evaluation due to the

quality of PA x-ray is superior than OPG.23,26 Periapical

x-ray was obtained using “CarestreamR RVG5200, USA”

Sensor with “CarestreamR” software. The parallel techni-

que was used, where digital film holders were used to

refine the alignment of film/tooth to avoid elongation or

shortening of images for all patients.

The (Orstavik et al 1986) method was used to classify

RCT according to quality, only degree 1 (adequate root

canal filling) where gutta-percha ends at 2mm away from

the apex in x-ray film) was accepted in the study while

degree 2 and 3 were excluded from the study subsequently

(degree 2: gutta-percha ends shorter than 2mm away from

radiographical apex, degree 3: over-filling as the filling

material extends beyond the radiographic apex).25

Assessment of Coronal Filling Fit
Clinical examination by careful inspection using a dental

mirror, sickle dental probe and aided with later on OPG

was made to rule out the fitting of the coronal filling where

the unified restoration included (overhang, open margin,

recurrent caries, temporary filling or no filling).27

Assessment of Periodontal Parameters
Clinically, the teeth with RCT were considered as period-

ontally involved tooth if any of below statement was
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found, where a William’s periodontal probe (Hu-Friedy,

UK) was used to measure indices of (PI, GI, PPD, CAL)

for the selected teeth, while the furcation involvement was

also measured by the Nabers probe (Hu-Friedy, UK).

1. Probing pocket depth (PPD): The PPD was mea-

sured to the nearest mm from the base of the pocket

to the free gingival margin. The tooth with PPD ≥
4 mm was considered as a tooth with PD.28

2. Clinical attachment loss (CAL): The CAL was

determined from the junction (CEJ) to the base of

the pocket. The tooth with CAL ≥ 2 mm was con-

sidered as a tooth with PD.28

3. Gingival recession (GR): The GR was the distance

from the CEJ to the gingival margin.29 The GR

grades are (Grade I: < 3mm, Grade II: 3–4mm,

Grade III: >4mm). The tooth with any of the

above grades was considered as a tooth with PD.30

4. Furcation involvement in posterior teeth (FI): The

furcation degrees are (Degrees I: horizontal loss of

periodontal tissue support less than 3mm, Degree II:

horizontal loss of periodontal tissue support exceed-

ing 3mm but not entirely passing the total width of

furcation area, Degree III: horizontal through and

through the destruction of periodontal tissue in the

furcation). The tooth with any of the above degrees

is considered as a tooth with PD.31

5. Tooth mobility (TM): The mobility degrees are

(Degree 1: 0.2–1 mm horizontal crown motion,

Degree 2: greater than 1 mm horizontal crown

motion, Degree 3: horizontal and vertical crown

motion). The tooth with degrees 2 and 3 is consid-

ered as a tooth with PD.32

The severity of the above conditions was not taken into

consideration, in a dichotomous 1/0 manner, once the

tooth had any of PD signs, it was included as a tooth

of PD.

Assessment of Periapical Tissue
Periapical status of each tooth was examined with PA

x-ray using Periapical Index (PAI) for periapical status

evaluation and measurement. According to PAI, grades 1

or 2 indicated healthy teeth and grades 3–5 indicated the

presence of AP. In multi-rooted teeth, the worst grade of

all roots was taken. When in doubt, a higher grade was

assigned. The PAI index was classified by Orstavik et al in

1986 as follows:25

(a) Grade 1 (Gr1): Normal periapical structures.

(b) Grade 2 (Gr2): Small changes in periapical bone

structure or bone structural changes indicating, but

not pathognomonic for AP.

(c) Grade 3 (Gr3): Changes in periapical bone structure

with some mineral loss characteristic of AP.

(d) Grade 4 (Gr4): Demineralization of periapical

bone, periodontitis with the well-defined radiolu-

cent area or well-defined radiolucency.

(e) Grade 5 (Gr5): Demineralization of periapical

bone, severe periodontitis with exacerbating fea-

tures or radiolucency with radiating expansions of

bone structural changes.

Calibration of the Examiners
Two well skillful and trained observers with over 5 years

of clinical experience assessed the radiographs and period-

ontal parameters (Inter-examiner agreement for scores of

two observers).

Statistical Analysis
Using the computer software IBM® SPSS® version 21,

descriptive statistics in the form of means were obtained

in this study. A one-way analysis of variance (ANOVA)

test was used to compare groups in general. In addition to

the least significant difference (LSD) formula which was

obtained to compare the means of the 6 subgroups with

each other. Moreover, the level of significance (S) was

accepted at P<0.05, highly significant (HS) at P≤0.01 and

non-significant (NS) at P≥0. 05.

Results
The total sample of our study was 75 patients were divided

into 3 groups of 25 patients each, the total number of

examined teeth were 1859 (G1: 607, G2: 627, G3: 625),

number of missing teeth were 241 (G1: 93, G2: 73, G3:

75), number of RCT were 235 teeth (12.64% from all

examined teeth) Table 1.

Among those RCT teeth, we found only 96 teeth with

fitted endodontically treated (G1: 27, G2: 35, G3: 34), 131

teeth with under root canal teeth (G1: 43, G2: 50, G3: 38),

while 8 teeth had an over endodontic filling (G1: 0, G2: 6,

G3: 2) Table 1.

Whereas the number of teeth with fitted coronal restora-

tions were 89 (92.71% of all RCT teeth, 4.79% of all exam-

ined teeth) (G1: 25, G2: 32, G3: 32) as appose to 7 teeth with

unfitted coronal restorations (G1: 2, G2: 3, G3: 2) Table 1.
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We found that 24 teeth (26.97%) of fitted restoration

were without periodontal involvement while 65 teeth

(73.03%) were with periodontal involvement in Table 1.

We found that highest rate of periodontal parameters

(PPD, CAL, GR, FI, TM) in G2, while the lessor rate of

PPD and CAL was found in G1, and the lest rate of GR

and TM was found in G3, whereas the lest rate of FI was

found in both G1 and G3 in Table 2.

The worst grade Gr5 of AP did not appear in all

groups. Also, the Grs4 was not appeared in all groups

except in groups G-e, G-d with rates (7.1%, 6.3%), respec-

tively, as shown in Table 3.

In general, the rates of AP were (11.1%) for G-a,

(25%) for G-b, (0%) for G-c, (18.8%) for G-d, (35.7%)

for G-e, (4.8%) for G-f as shown in Table 3.

The Gr3 of AP did not appear in only one group which

was the G-c group. Whereas the remaining groups showed

different rates. The highest rates appeared in heavy smokers

groups (G-e, G-b); (28.6%, 25%) respectively, while the

light smokers groups (G-d, G-a) showed lessor rates of Gr3

than heavy smokers groups; (12.5%, 11.1%) respectively,

while the least rate of Gr3 appeared in Gf (4.8%) Table 3.

The G-c showed a healthy apical area, where only con-

tain on Grs1 and 2; (90.9%, 9.1%), respectively, Table 3.

Table 1 Prevalence of Variables in All Three Main Groups

Variable No. (%)

G1 (Light Smoker) G2 (Heavy Smoker) G3 (Control) Total

Examined teeth 607 (32.65%) 627 (33.73%) 625 (33.62%) 1859 (100%)

Missing teeth 93 (38.59%) 73 (30.29%) 75 (31.12%) 241 (100%)

RCT teeth 70 (29.79%) 91 (38.72%) 74 (31.49%) 235 (100%)

Fitted RCT teeth 27 (28.13%) 35 (36.46%) 34 (35.42%) 96 (100%)

Under RCT teeth 43 (32.82%) 50 (38.17%) 38 (29.01%) 131 (100%)

Over RCT teeth 0 (0.00%) 6 (75.00%) 2 (25.00%) 8 (100%)

Fitted coronal restoration teeth 25 (28.09%) 32 (35.96%) 32 (35.96%) 89 (100%)

Unfitted coronal restoration

teeth

2 (28.57%) 3 (42.86%) 2 (28.57%) 7 (100%)

Fitted restoration without

periodontal involvement teeth

9 (37.50%) 4 (16.67%) 11 (45.83%) 24 (27%)

Fitted restoration with

periodontal involvement teeth

16 (24.62%) 28 (43.08%) 21 (32.31%) 65 (73%)

Variable RCTof all

examined teeth

Fitted RCT teeth of

all RCT teeth

Fitted RCT, coronal restoration Fitted RCT, coronal

restoration without

periodontal

involvement teeth

Fitted RCT,

coronal

restoration with

periodontal

involvement teeth

Of all fitted

RCT teeth

Of all examined

teeth

No. (%) 235 (12.64%) 96 (40.85%) 89 (92.71%) 89 (4.79%) 24 (26.97%) 65 (73.03%)

Table 2 Percentages and No. of Periodontal Parameters in All Three Main Groups

Groups Periodontal Parameters

PPD CAL GR FI TM Total

G1 Light smoker 16 (28.1%) 16 (7.7%) 1 (24.6%) 1 (16.7%) 1 (25%) 35 (24.1%)

G2 Heavy smoker 21 (36.8%) 28 (43.1%) 9 (69.2%) 4 (66.7%) 3 (75%) 65 (44.8%)

G3 Control 20 (35.1%) 21 (32.3%) 3 (23.1%) 1 (16.7%) 0 (0%) 45 (31%)

Total 57 (100%) 65 (100%) 13 (100%) 6 (100%) 4 (100%) 145 (100%)
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The rates of Gr1 appeared in highest rate in non-

smokers group (G-c, G-f); (90.9%, 81%) and to lessor

rate in light smokers groups (G-a, G-d); (66.7%, 62.5%)

respectively, while the least rate appeared in heavy smo-

kers groups (G-b, G-e); (50%) Table 3.

Moreover, the rates of Gr2 appeared in highest rate in

smokers without periodontal involvement groups (G-b,

G-a,); (25%, 22.2%), and to lesser rate in periodontal

involvement groups (G-d, G-e, G-f); (18.8%, 14.3%,

14.3%) respectively, while the least rate of Gr2 was

appeared in G-c (9.1%) Table 3.

In Table 4, there is a (S) difference among groups

according to the ANOVA test.

As shown in Table 5, the LSD test showed a (NS) differ-

ence between light smokers without PD (G-a) and other

groups (G-b, G-c, G-d, and G-f) except for a sole (S) differ-

ence between G-a and non-smoker without PD (G-c), Table 5.

There was a (S) difference between heavy smokers

without PD (G-b) and non-smoker with PD (G-f). Also,

the same result obtained when compared the G-c with

G-e as showed in Table 5.

Whereas comparing between two heavy smokers’

groups (G-b, G-e), the result showed (HS) difference

Table 5.

While there was a non-significant difference between

non-smokers groups (G-c, G-f), and between light smo-

kers’ groups (G-a, G-d) Table 5.

While comparing of G-b with groups (G-c and G-d) the

result gave (NS) difference, same result of the comparison

between G-c with G-d, and too, when comparing the

Table 3 Percentages and No. of Grades of PAI in All Subgroups (G-a, G-b, G-c, G-d, G-e, G-f)

Groups Grades

Healthy AP

Gr1 Gr2 Gr3 Gr4 Gr5 Total

G-a Light smokers without Perio 6 (66.7%) 2 (22.2%) 1 (11.1%) 0 (0%) 0 (0%) 9 (100%)

(88.9%) (11.1%)

G-b Heavy smokers without Perio 2 (50%) 1 (25%) 1 (25%) 0 (0%) 0 (0%) 4 (100%)

(75%) (25%)

G-c Control without Perio 10 (90.9%) 1 (9.1%) 0 (0%) 0 (0%) 0 (0%) 11 (100%)

(100%) (0%)

G-d Light smokers with Perio 10 (62.5%) 3 (18.8%) 2 (12.5%) 1 (6.3%) 0 (0%) 16 (100%)

(81.2%) (18.8%)

G-e Heavy smokers with Perio 14 (50%) 4 (14.3%) 8 (28.6%) 2 (7.1%) 0 (0%) 28 (100%)

(64.3%) (35.7%)

G-f Control with Perio 17 (81%) 3 (14.3%) 1 (4.8%) 0 (0%) 0 (0%) 21 (100%)

(95.2%) (4.8%)

Total 59 (66.3%) 14 (15.7%) 13 (14.6%) 3 (3.4%) 0 (0%) 89 (100%)

(82%) (18%)

Table 4 ANOVA Test for Means of 6 Subgroups (G-a, G-b, G-c, G-d, G-e, G-f)

Sum of Squares (SS) df Mean Squares (MS) F-Test P-value Sig.

Between Groups 15.153 5 3.031 2.644 0.026 S

Within Groups 165.040 144 1.146

Total 180.193 149
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G-d with groups (G-e, G-f), and also when comparing

G-e with G-f as shown in Table 5.

Discussion
In Iraq, most of the researchers care about the estimation

of the effect of smoking on the periodontium, but there is

little information about the AP itself. However, there are

no data on this topic in the Iraqi population. Our results

came in agreement with other authors like (Ali et al 2013,

Correia-Sousaa et al 2015, and Peršić Bukmir et al 2016)

regarding smoking negative role in AP,33–35 alongside with

other authors; knowing that smoking alters the microvas-

culature and the function of immune system, the cadmium

that is found in cigarettes also consumes the Super Oxide

dismutase protective enzyme which is an anti-oxidant- in

blood and saliva, by replacing the Manganese, copper, and

Zinc leaving SOD in an inactive state opening the door to

the free radicals generated from smoking to destroy peri-

odontal tissue33 and this was obvious in the significant

relationship between groups (G-c, Ge).

Although some authors (Bergström et al 2004,

Bahammam 2012, Balto et al 2019) reached different

results where the development of AP was irrelevant to

smoking habit6,36,37 suggesting that the development of

AP in RCT teeth is multifactorial.

Some authors like (Ray and Trop 1995) and (Estrela

et al 2008) believed that coronal restoration is the crucial

factor since failure of the proper coronal seal might cause

seepage of infection towards deeper points apically even if

the endodontic treatment was performed carefully,26,38

while other authors like (Hommez et al 2002) argued

that endodontic treatment is the key factor in preventing

AP regardless from the quality of apical restoration quality

given that appropriate seal comes solely from good canal

obturation,39 this literature controversy pushed us to

exclude the 8 unfitted coronal restorations.

A key feature in this research is counting samples as

per tooth not per patient, our opinion matches (Balto et al

2019) as this would give a truer picture of the disease

distribution and severity, if we put in mind that a patient

with three or more affected teeth is not equal to a person

with only one tooth affected with the condition in question

which is AP.37

The endodontic treatment itself is multifactorial too

because it passes through instrumentation, irrigation, and

lastly obturation, unfortunately, we cannot trace the first

two procedures because its operator-dependent and un-

documentable, so we depended on the quality of obtura-

tion obtained from OPG’s and later from PA X-ray to

judge the quality of RCT.

Intentionally we only chose the endodontically prop-

erly filled teeth to neutralize the remaining bacterial infec-

tion in the canals factor and the insult caused by the

excess/overfilling materials, this way we can observe the

effect of smoking alone in the development of AP.

Assessment of periodontal condition included both

radiographical and clinical measures, as AP cannot be

seen with the naked eye, the PA x-ray proved to be an

Table 5 LSD of 6 Subgroups (G-a, G-b, G-c, G-d, G-e, G-f)

Groups Mean Difference SE P-value Sig.

Light smokers without Perio (G-a) Heavy smokers without Perio (G-b) 0.200 0.302 0.510 NS

Control without Perio (G-c) −0.080 0.302 0.792 NS

Light smokers with Perio (G-d) −0.280 0.302 0.357 NS

Heavy smokers with Perio (G-e) −0.760 0.302 0.013 S

Control with Perio (G-f) −0.480 0.302 0.115 NS

Heavy smokers without Perio (G-b) Control without Perio (G-c) −0.280 0.302 0.357 NS

Light smokers with Perio (G-d) −0.480 0.302 0.115 NS

Heavy smokers with Perio (G-e) −0.960 0.302 0.002 HS

Control with Perio (G-f) −0.680 0.302 0.026 S

Control without Perio (G-c) Light smokers with Perio (G-d) −0.200 0.302 0.510 NS

Heavy smokers with Perio (G-e) −0.680 0.302 0.026 S

Control with Perio (G-f) −0.400 0.302 0.189 NS

Light smokers with Perio (G-d) Heavy smokers with Perio (G-e) −0.480 0.302 0.115 NS

Control with Perio (G-f) −0.200 0.302 0.510 NS

Heavy smokers with Perio (G-e) Control with Perio (G-f) 0.280 0.302 0.357 NS

Dovepress Mahmood et al

Clinical, Cosmetic and Investigational Dentistry 2019:11 submit your manuscript | www.dovepress.com

DovePress
425

http://www.dovepress.com
http://www.dovepress.com


effective way for examination.23 The periodontal appara-

tus is an inter-linked system, it even manifests itself radio-

graphically as a continuous thin radiolucency surrounding

the tooth, so it is not uncommon to witness

a communication between the lateral and peri-apical peri-

odontal tissue of smokers, inflammation and/or infection in

one region can affect the other and vice-versa, this was

apparent in the results as teeth of smokers with lateral

periodontal involvement (clinical attachment loss, active

pocket) had AP too but this relationship was not signifi-

cant in the absence of smoking; thus, there was

a synergistic relationship between smoking and lateral

periodontal involvement on the persistence of AP. In addi-

tion to the above, the connection between the pulp and the

periodontium occurs firstly by exposing dentinal tubules,

accessory, and lateral canals, and by apical foramen. The

location of these accessories and lateral canals are in

coronal, middle, furcation and apical third, so if any

inflammation to periodontium due to PD like loss of

attachment or actively inflamed pocket or GR can lead to

advancement and pushing of bacteria through these routes

to pulp space, so the inflammation inside pulp was spread

to all areas and finally reach to periodontal tissue in the

apical region and result in AP.40,41

The heavy smokers with periodontal involvement

showed a higher rate of periodontal parameters than

other groups due to the effect of smoking on periodontium

as discussed in the past paragraph.

Not only that the cause of both AP and PD share the

same agent (G – anaerobic bacteria) but the two diseases

are involved in elevation cytokine levels as well as inflam-

matory mediators.42,43

Smoking, on the other hand, is not far from participat-

ing in developing AP, by affecting immunity and period-

ontal tissue integrity. It also disturbs the balance between

the reactive oxidase species and its buffers; the anti-

oxidants. Such a condition of imbalance will affect the

lipids in membranes, intracellular proteins, and most

importantly damage to DNA, leading inevitably into cel-

lular death.33

Negative effects of smoking habit on apical periodontal

tissue can be observed in provoking the release of bone de-

calcification chemical signals, hinders the intake of Ca+2

by the GIT system, leading to bone destruction in peri-

apical region, weakening of immunity in both of its com-

partments (humoral and cell-mediated), and even impaired

wound healing in some studies.44

All that being said, the link between AP and smoking

varies in significance level between studies and that is due

to differences in methods of measuring AP by roentgen-

ography type which may be periapical, OPG, CBCT. Also,

it is mandatory to know the effects of smoking habit on AP

which is proportionally related to the magnitude and fre-

quency of tobacco smoking, which shifts from light, mod-

erate to heavy smoking.45

Conclusion
The results showed a negative, harmful effect of smoking

with or without periodontal involvement on the apical

status of endodontically treated teeth.

The combination of smoking and periodontal effects

was higher than the smoking effect alone.

The continuous daily consumption of cigarettes for

a long period of more than 5 years increases the possibility

of AP especially RCT teeth.
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