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Background/Objective: Understanding the patterns and reasons behind the extraction of children’s primary teeth is crucial for
improving oral health outcomes. This retrospective investigation aimed to discern the patterns and factors contributing to primary tooth
extraction among pediatric patients aged 3 to 5 years treated at the Pediatric Surgery Department of the National Curative and
Specialized Stomatology Hospital in Kabul, Afghanistan.

Materials and Methods: Between January and May 2023, we conducted an extensive review of dental records, focusing on patients
aged 3 to 5 years who had undergone primary tooth extraction. Data were collected on patients’ age, gender, specif tooth extracted, and
reasons for tooth extraction. Statistical analysis was performed using SPSS Statistics version 25.

Results: Among 150 subjects reviewed, 53.3% were male. Primary first molars were the most commonly extracted teeth (29.3%).
Dental caries was the leading cause of extraction (50%), followed by periodontitis (31.3%) and root resorption (18.7%). Mandibular
extractions (58.6%) were more frequent than maxillary extractions (41.4%). No significant differences were found based on age or
tooth type. Weak correlations were observed between specific tooth extractions, age, and etiology.

Conclusion: This study reveals a higher frequency of extractions in older children, primarily due to dental caries, periodontitis, and
root resorption, with a slight male predominance. While no significant differences were noted in extraction patterns based on age or
tooth type, understanding these trends is essential for improving pediatric dental care.

Keywords: dental extraction, dental caries, root resorption, primary teeth, Kabul

Introduction
Tooth extraction, commonly performed due to dental caries, trauma, or periodontal disease, involves removing a tooth

12

from its alveolar socket.' While tooth extraction is sometimes necessary for orthodontic purposes,” it is most frequently

performed in children when teeth become unrestorable due to severe decay. For pediatric patients, extractions may vary
in complexity, from simple procedures using local anesthesia to more complex surgeries involving bone removal.*®
However, beyond the extraction procedure itself, understanding the factors contributing to early tooth loss in children is
critical to improving oral health outcomes.

Dental caries is the leading cause of tooth extractions in children and one of the most common chronic diseases
globally.” If untreated, caries can rapidly progress from affecting the crown to the root, leading to pain, infection, and
eventual tooth loss. Early childhood caries (ECC), in particular, poses a significant public health challenge, especially in
developing countries where access to preventive dental care is often limited.® Globally, ECC is a major contributor to the
premature loss of primary teeth, with significant consequences for children’s oral health, nutrition, and development.®

Despite the global impact of ECC,” data on the prevalence of dental caries and tooth extractions in Afghan children
remain limited. Previous studies from regions such as Chennai'® and Nigeria,'' India'? and Turkiye'® have shown that
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primary molars are often the most commonly extracted teeth in children, largely due to dental caries. However, research
in Afghanistan has primarily focused on permanent teeth,'*'® leaving a gap in the literature regarding dental extractions
in young children.

This study specifically examines patterns and factors associated with primary tooth extractions in 3- to 5-year-old
children in Kabul, Afghanistan. By investigating the prevalence of dental caries, the types of teeth most frequently
extracted, and the relationship between factors such as age, gender, and tooth location (mandibular vs maxillary), this
research aims to provide new insights into pediatric oral health in Afghanistan.

In addition to filling a significant gap in the literature, this study holds important clinical relevance. Identifying the
key reasons for tooth extraction in young children will aid in the development of targeted public health interventions
aimed at reducing the burden of early childhood caries. The findings will also highlight the need for greater access to
preventive care in Afghanistan and underscore the importance of early dental check-ups to prevent extensive decay and
tooth loss.

This study is among the first of its kind to investigate primary tooth extractions in Kabul, and its results are expected
to inform both clinical practices and public health policies aimed at improving pediatric dental care in the region.

Materials and Methods

This retrospective study was conducted at the National Curative and Specialized Stomatology Hospital in Kabul,
Afghanistan, selected for its strategic location and capacity to enroll a significant number of patients. Additionally, the
hospital serves patients from various provinces across Afghanistan, often providing dental treatment services free of
charge.

Study Period
This retrospective study included all pediatric patients who underwent primary tooth extraction between January 2023
and May 2023 at the Pediatric Surgery Department of the National Curative and Specialized Stomatology Hospital in
Kabul, Afghanistan.
Inclusion criteria included: a) Pediatric patients aged 3 to 5 years who underwent primary tooth extraction during
the specified study period. b) Complete records, including patient demographics, tooth type, and reason for extraction.
Exclusion criteria included: a) Cases with incomplete or missing essential registration data (eg, missing age, sex, or
extraction details). A total of 5 patients were excluded from the study due to incomplete registration data.

Diagnosis and Reasons for Extraction

The reason for tooth extraction was determined based on the diagnosis documented by the dentist in the patient records.
There was no access to X-rays, as they are not preserved within the National Curative and Specialized Stomatology
Hospital, and remain with the patients. As a result, the documented diagnosis by the dentist was utilized as the primary
basis for classifying the reasons for extraction.

Data Collection and Analysis

Comprehensive data were collected for each patient, including age, sex, type of tooth extracted (eg, primary molars,
incisors), tooth location (mandibular vs maxillary), and the reason for extraction, which was determined based on the
diagnosis documented by the dentist.

The data were analyzed using SPSS Statistics software version 25. Pearson’s contingency coefficient was utilized to
examine associations between variables, such as the type of tooth extracted, location (facial side), age, and etiology of
extraction. A frequency distribution analysis was performed, and the chi-square test was used to assess significance, with
a p-value of <0.05 considered statistically significant.

Ethical Approval
Ethical approval for the study protocol was obtained from the Research Ethics Committee of Khatam-Al-Nabieen
University (AF, knu.edu.afrec 03, 15-Dec-2022), ensuring adherence to the principles outlined in the Helsinki
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Declaration (1964 and its subsequent revisions). Given the retrospective nature of the study, a waiver of informed consent
was granted by the ethics committee, as the study involved minimal risk to participants and utilized anonymized data. All
data were handled in accordance with ethical guidelines to ensure confidentiality and privacy.

Results

A tooth may be indicated for extraction due to various reasons, including dental caries rendering it unrestorable, trauma
to the tooth, or periodontal disorder. This study analyzes the prevalence of primary tooth extraction in children aged 3 to
5 undergoing treatment under local anesthesia at a governmental hospital.

In our research, we retrospectively reviewed the records of 150 children who underwent primary tooth extraction
procedures at the National Curative and Specialized Stomatology Hospital. Of these, 80 out of 150 (53.3%) were male,
and the children’s ages ranged from 3 to 5 years.

The frequency of primary tooth extraction was higher in males (53.3%, 80 out of 150) compared to females (46.7%,
70 out of 150), although no statistical difference was observed (2 = 1.061, P > 0.05). When considering the distribution
of extracted teeth across age groups, extractions were most common among children aged 5 years, while they were least
common among 3-year-old children (46% and 21% respectively) (Table 1).

The primary first molar was the most frequently extracted tooth (29.3%, 44 out of 150), followed by the central and lateral
incisors, each accounting for 24% (36 out of 150) of extractions. The canine represented the least frequently extracted primary
tooth, accounting for only 2% of extractions (3 out of 150). Additionally, differences were noted in the extraction patterns
among age groups and types of teeth. Among 3-year-old children, the lateral incisor (37.5%, 12 out of 32) was the most
commonly extracted primary tooth, while the primary first molar (35.4%, 17 out of 48) was predominant among 4-year-olds,
and molars (54.2%, 38 out of 70) were frequently extracted among 5-year-olds. There were no significant differences found
between the type of tooth extracted and the age groups (32 = 9.898, P > 0.05) (Table 2).

Regarding the jaw type, the extraction of mandibular teeth (58.7%, 88 out of 150) was more prevalent compared to
the extraction of maxillary teeth (41.3%, 62 out of 150). The first molar was the most commonly extracted tooth in both
the maxilla and mandible, accounting for 30.6% (19 out of 62) and 28.4% (25 out of 88) of extractions, respectively. The
analysis of extracted primary teeth patterns in both jaws of dentition in relation to tooth type showed no significant
difference (y2 = 2.213, P > 0.05) (Table 2).

This study also identified the reasons for the extraction of primary teeth across various age groups, sex and location of
extracted tooth. In a thorough analysis of reasons for primary tooth extractions, caries and its sequelae were identified as
the primary cause (50%, 75 out of 150), followed by periodontitis (31.3%, 47 out of 150; potentially indicating periapical
periodontitis, given the age group), and root resorption (18.7%, 28 out of 150). The diagnoses of periodontitis and root
resorption were based on documented data from the patients’ records, which may have included both clinical evaluations
and radiographic assessments. Significant differences were noted between the reason for tooth extraction and the location
of the extracted tooth (¥2 = 7.508, P < 0.05) (Table 3).

The correlation between the specific type of tooth and the location of the extracted tooth, facial sides, age, and
etiology of extractions was analyzed (Table 4). The results revealed a weak but significant correlation between lateral

Table | Distribution of Children by Age and Gender,

n (%)
Number of Patients

Age? Male Female total
Three 19 (59.4) 13 (40.6) 32 (100)
Four 23 (47.9) 25 (52.1) 48 (100)
Five 38 (54.3) 32 (45.7) 70 (100)

Total 80 (53.3) 70 (46.7) 150 (100)

P-value 0.588

Note: *Chi-square test.
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Table 2 Distribution of Extracted Primary Teeth Categorized by Tooth Type, Age, and Location, n (%)

Variables Tooth
Central Incisor Lateral Incisor Canine First Molar Second Molar Total
Age®
Three 6 (18.8) 12 (37.5) I 3.1) 8 (25) 5 (15.6) 32 (100)
Four 12 (25) 10 (20.8) 2 (4.2) 17 (35.4) 7 (14.6) 48 (100)
Five 18 (25.7) 14 (20) 0 19 (27.1) 19 (27.1) 70 (100)
p-value 0.272
Location®
Maxilla 13 (21) 17 (27.4) 2 (3.2) 19 (30.6) I (17.7) 62 (100)
Mandible 23 (26.1) 19 (21.6) 1 (1.1) 25 (28.4) 20 (22.7) 88 (100)
p-value 0.697
Total 36 (24) 36 (24) 3(2) 44 (29.3) 31 (20.7) 150 (100)

Note: *Chi-square test.

incisor extraction and age 3 years (r = —0.165, P = 0.044), lateral incisor extraction and periodontitis (r = —0.178, P =

Table 3 Distribution of Extracted Primary Teeth Categorized by Reason, Sex,
Age, and Location, n (%)

Variable Reasons for Extraction
Caries and its Sequelae | Periodontitis | Root Resorption
Sex?
Male 36 (45) 29 (36.3) 15 (18.8)
Female 39 (55.7) 18 (25.7) 13 (18.6)
p-value 0.336
Age®
3 17 (53.1) 8 (25) 7 (21.9)
4 23 (47.9) 16 (33.3) 9 (18.8)
5 35 (50) 23 (32) 12 (17.1)
p-value 0.926
Location®
Maxilla 39 (62.9) 13 (21) 10 (l6.1)
Mandible | 36 (40.9) 34 (38.6) 18 (20.5)
p-value 0.023
Total 75 (50) 47 (31.3) 28 (18.7)

Note: *Chi-square test.

0.030), as well as canine extraction and root resorption (r = 0.175, P = 0.031).

Discussion

This research focused on analyzing the dental records of preschool-aged children, aged 3 to 5 years, who had received
primary tooth extraction while under local anesthesia between January and March 2023. The primary goal was to
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Table 4 Pearson’s Correlation Analysis of Extracted Deciduous Teeth Characteristics by Location, Sides, Age,

and Etiology
Central Incisor Lateral Incisor Canine First Molar Second Molar
Location
Maxilla —0.060 0.067 0.073 0.024 0.061
Mandible 0.060 —0.067 —-0.073 —0.024 0.6l
Sides
Left 0.272 0.116 —0.042 —0.091 -0.293
Right -0.272 —-0.116 0.042 0.091 0.293
Age
Three 0.64 —0.165* —0.042 0.050 0.065
Four 0.016 —0.051 0.106 0.092 —0.103
Five 0.038 —0.088 —0.134 —0.045 0.150
Etiology
Caries and its sequelae —0.062 0.125 —0.048 —0.029 -0.016
Periodontitis 0.125 —0.178* —0.097 0.038 0.46
Root resorption —0.069 0.051 0.175* —0.008 —0.033

Notes: P-value < 0.05. Correlation coefficient was analyzed with Pearson’s contingency coefficient. * Indicates a statistically significant
correlation (P < 0.05).

investigate the patterns of extractions in this age group and uncover the reasons behind these procedures. This under-
standing is vital for dental professionals as it helps improve services and enhance oral health outcomes within the
community. Notably, there is a lack of studies on primary tooth extraction patterns among Afghan children.

In our study, primary tooth extractions were slightly more common in males (53.3%) than females (46.7%), though
the difference was not statistically significant. This finding is consistent with previous studies, such as those by Tassoker
et al,'” Ashiwaju et al'® which also reported a male predominance in tooth extractions. Although there was a slight male
predominance, no statistically significant gender differences were observed in the types of teeth extracted. Both males
and females exhibited a similar pattern of first molar and incisor extractions. However, further research could investigate

subtle differences in tooth extraction patterns by gender, as seen in other countries'”"'%*

where oral hygiene habits and
dietary factors sometimes show gender-based disparities.

The primary first molar was the most frequently extracted tooth (29.3%), a pattern observed in studies by Ashiwaju
et al'® and Jayachandar et al*' which indicate that molars are often more susceptible to caries due to early eruption and
prolonged exposure to cariogenic factors. Additionally, we found mandibular extractions (58.6%) to be more prevalent
than maxillary extractions (41.4%), aligning with the findings of Jayachandar et al*' and Murshid et al,”* who attributed
this to anatomical differences and the higher risk of caries in mandibular teeth.

The primary reasons for extracting primary teeth across all age groups were dental caries and its consequences,
alongside periodontal disease. This trend is attributed to behavioral challenges, as many children tend to be uncoopera-
tive during dental procedures. The rapid progression of dental caries can lead to pulp involvement and periapical lesions,
underscoring the urgency of extractions. Our findings align with studies conducted in countries with varying socio-
economic and healthcare systems, such as Iraq,*"** Nigeria,”> Egypt,”® Mexico,?’ Jordan,*® Turkey®’ that have reported
similar patterns of primary tooth extraction, with dental caries being the primary reason. Socioeconomic factors and
healthcare access likely influence tooth extraction patterns in different countries. In countries like Iraq and Nigeria, where
access to dental care may be limited, delayed treatment often results in higher rates of extractions due to advanced decay.
Understanding how cultural attitudes toward dental care and socioeconomic status influence tooth extraction trends
globally can help tailor public health interventions aimed at reducing childhood caries and extractions.

In cases of severe early childhood caries among children under six, extraction may be preferred over restoration,
especially when parents are aware of the poor prognosis for badly decayed teeth. This decision is influenced by the
understanding that these primary teeth will eventually be replaced by permanent adult teeth, consistent with findings from
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other studies.’*>' Delayed visits for routine checkups may contribute to the high prevalence of caries, highlighting the
importance of early dental examinations and enhancing parental awareness.

Root resorption was noted as a contributing factor to tooth extraction, though it was less common compared to caries
and periodontal disease. Nutritional deficiencies, particularly in calcium, vitamin D, and vitamin C, have been consis-
tently linked to poor tooth development and increased susceptibility to dental caries globally. Studies have shown that
malnutrition exacerbates dental caries, leading to early tooth extractions.”*?* Additionally, poor nutrition in early
childhood can weaken the immune system, increasing susceptibility to infections and periodontal diseases.
Understanding the interplay between tooth development, oral health, and nutrition in this age group is crucial for
developing effective preventive strategies.>* Further research into specific nutritional influences on dental health in young
children is necessary to fully understand these associations.

In addition to the prevalence of primary first molar extractions, distinct patterns were observed across different age
groups. In 3-year-old children, lateral incisor extractions were most common (37.5%), while first molar extractions
predominated in 4-year-olds (35.4%). Among 5-year-olds, molars represented the majority of extractions (54.2%). These
trends align with the timing of tooth eruption and suggest that younger children may experience more extractions of
incisors, likely due to their earlier eruption and prolonged exposure to cariogenic environments. Similar patterns have
been observed in other countries,'’** where younger children tend to lose anterior teeth, while older children lose
posterior teeth, highlighting developmental differences in susceptibility to caries.

Our findings indicate that primary first molars (29.3%) were the most frequently extracted teeth. This is consistent
with studies from other regions, including Iraq®* and Turkey,”® and India*® which have reported similar patterns in the
prevalence of primary first molar extractions. The loss of primary first molars at an early age may influence the normal
development of occlusion and increase the need for future orthodontic treatment.>

To further explore these trends, we utilized Pearson’s contingency coefficient to examine the correlation between the
specific tooth (central incisor, lateral incisor, canine, first molar, second molar) and the extraction site (maxilla,
mandible), facial sides (left, right), age (three, four, five), and the cause of extraction (caries and its consequences,
periodontitis, root resorption) (Table 4). Our findings revealed a correlation between the presence of periodontitis and
extraction of the lateral incisor, as well as between root resorption and extraction of the canine. The susceptibility of
lateral incisor and canine teeth to periodontal issues or root resorption may be influenced by nutritional factors.
Deficiencies in essential nutrients like calcium, vitamin D, and vitamin C can impact tooth development and enamel
formation, increasing the risk of dental conditions.

Furthermore, poor nutrition in early childhood can weaken the immune system and oral defenses, heightening
susceptibility to infections and periodontal diseases. Alongside developmental and early dental history factors, nutritional
status is crucial in determining vulnerability to periodontitis or root resorption in primary teeth. Understanding the
interplay between tooth development, oral health, and nutrition in this age group is vital for effective preventive
strategies.”® Further research into specific nutritional influences on dental health in young children is necessary to
fully grasp these associations.

Despite offering valuable insights, this study is constrained by several limitations. Its single-center design raises
concerns about the generalizability of the findings. Although correlations between specific teeth and extraction reasons
were established, the study did not delve into underlying mechanisms or consider potential confounding factors, such as
socioeconomic status or nutritional influences on dental health outcomes. Additionally, medical histories and previous
tooth extractions were not consistently recorded in the hospital’s records, limiting our ability to assess the influence of
underlying conditions on dental health.

Furthermore, due to time constraints in accessing additional documentation, we were unable to expand the study’s
timeline. It is important to note that the diagnoses of periodontitis and root resorption were based on documented data
from the patients’ records, which may have included both clinical evaluations and radiographic assessments conducted
by the treating dentists. However, the limited access to x-ray imaging for confirmation of these diagnoses remains
a significant constraint in our analysis.

Importantly, this study is among the first of its kind to investigate primary tooth extractions in Kabul, and its results
are expected to inform both clinical practices and public health policies aimed at improving pediatric dental care in the
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region. Future research should aim to include multi-center designs to enhance generalizability, incorporate detailed
medical histories, and extend the study timeline to better understand the broader factors influencing dental health
outcomes in preschool-aged children.

Conclusion

This study reveals a slightly higher frequency of primary tooth extractions among males (53.3%) and a trend of
increasing extractions with age, particularly in 5-year-olds. The primary first molars were the most commonly extracted
teeth, accounting for 29.3% of extractions, primarily due to dental caries (50%), followed by periodontitis (31.3%) and
root resorption (18.7%).

These results underscore the urgent need for preventive measures targeting dental caries, especially given its
significant role in pediatric extractions. Although no significant differences were found based on age or tooth type, the
weak correlations between specific teeth and extraction reasons highlight the complex interplay of factors influencing
dental health.

This study contributes to understanding primary tooth extraction patterns in Afghanistan, providing a basis for
improving pediatric dental care. Future research should incorporate multi-center designs and explore socioeconomic and
nutritional influences on dental health to better inform public health interventions.

Data Sharing Statement

Data are available from the corresponding author upon request.
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