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Abstract 
Klinefelter syndrome (KS) and Turner syndrome (TS) are sex chromosome disorders with 
distinct genetic mechanisms and clinical consequences. KS, characterized by a 47, XXY 

karyotype, leads to primary hypogonadism and infertility in males, while TS, resulting from 
monosomy X (45, X) or X chromosome abnormalities, causes ovarian dysgenesis and 
infertility in females. Both conditions exhibit wide phenotypic variability, often leading to 
delayed or obscured diagnosis. Early craniofacial and dental features, such as 
taurodontism in KS and a high-arched palate in TS, can serve as crucial diagnostic 
indicators, guiding timely genetic evaluation and management. Dentists play a vital role in 
identifying these manifestations, facilitating early genetic diagnosis and multidisciplinary 
care. Timely recognition enables healthcare providers to offer individualized support, 
including hormone therapy, speech therapy, and orthodontic treatment, ultimately 
improving long-term outcomes and quality of life. This presentation highlights the 
importance of early detection and collaborative care in optimizing outcomes for individuals 
with KS and TS. This review synthesizes current evidence on dental and orthodontic 
considerations, providing strategies to enhance oral health and overall quality of life for 
individuals affected by these conditions. 
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Introduction 
Klinefelter syndrome (KS) and Turner syndrome (TS) are the most common sex chromosome aneuploidy 

disorders. KS affects males with one or more extra X chromosomes (most commonly 47, XXY), whereas TS 

occurs in females with a complete or partial loss of the second X chromosome (e.g., 45, X). Both syndromes 

involve gonadal dysgenesis and chromosomal abnormalities—numerical or structural that influence 

diagnosis, clinical expression, and long-term management [1]. 

Klinefelter syndrome encompasses a group of chromosomal variants characterized by at least one 
supernumerary X chromosome, affecting approximately 1 in 500 males. Clinically, KS presents with tall 

stature, narrow shoulders, broad hips, gynecomastia, and primary hypogonadism [2].  

In addition to their primary role in gonadal differentiation and development, sex chromosomes are important 

in controlling craniofacial morphology and dental development [3,4]. Males with KS demonstrate elongated 

but shallow hard palate [5], enlarged alveolar arch dimensions [6,7], and increased tooth size [8]. Root 
morphology is also affected, with increased final tooth root length reported in individuals with a 47, XXY 

karyotype [9]. Dental anomalies frequently associated with KS include taurodontism [10], multiple impacted 

teeth [11], high prevalence of palatally displaced canines [12], and increased maxillary canine eruption 

angles [13]. Compared to the dominant 46, XY, men with Klinefelter syndrome have more orthodontic-

aesthetic problems and severe malocclusion [14-17]. 

Turner syndrome is the most common chromosomal disorder caused by the complete or partial loss of the 
second sex chromosome. It affects approximately 1 in 2,000 liveborn females, with approximately 40-50% 

exhibiting full monosomy X (45, X) [18]. TS typically arises from nondisjunction, and approximately 75–80% 

of cases result from loss of the paternal X chromosome. Unlike other chromosomal abnormalities, TS is not 

clearly associated with maternal age or other known risk factors [19]. 

Common clinical features of TS include short stature (85%), cubitus valgus (77%), a low posterior hairline 
(70%), and a broad thoracic configuration (“shield chest”) [20]. Deficiency of the X chromosome genes had a 

direct influence on all three anatomic parts – cranial base, maxilla, and mandible – causing irregular growth 

[21].  Distinctive craniofacial development contributes to a characteristic facial profile with features such as 

palpebral ptosis, strabismus, downturned palpebral fissures, a thin upper lip, long philtrum, epicanthal 

folds, and posteriorly rotated ears, which collectively increase susceptibility to otitis media and associated 

hearing and perceptual problems [22,23]. Orofacial characteristics include a narrow maxilla (53%), high-
arched palate micrognathia (63%), and reduced alveolar arch dimensions [24]. Frequent and Severe 
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orthodontic anomalies [25], and altered eruption timing were reported in TS [26]. Table 1 summarizes the 

key orofacial and dental manifestations of KS and TS.  
These conditions present unique craniofacial, dental, and functional challenges, underscoring the dentist’s 

essential role in early recognition, individualized care, and prevention of complications. Coordinated 

medical-dental collaboration is especially important in regions such as Libya, where diagnostic delays, 

limited genetic services, and low awareness contribute to underdiagnosis and suboptimal management [27]. 

This review provides dental practitioners with current evidence to support early detection, tailored treatment 
planning, and comprehensive long-term dental care for individuals with KS and TS. 

 

Table 1. Craniofacial and Dento-Occlusion Characteristics of Klinefelter and Turner Syndromes* 

Domain 
Klinefelter Syndrome 

(47, XXY) 
Turner Syndrome (45, X) 

Cranial base 

Shortened anterior cranial fossa 

and a decreased angle of the 

cranial base. 

Shorter posterior part, which can lead to a more 

flattened overall cranial base angle. This 

Underdevelopment led to midface hypoplasia. 

Head shape 

Dolichocephalic (long and 
narrow) skull shape. 

Low nuchal hairline, and minor 

ear defects. 

Brachycephalic tendency, but it's not a 
universal character. 

Low hairline at the nape of the neck, low-set 

and prominent, and unusually shaped ears. 

Facial 

characteristics 

Long, narrow face and other 

distinct features. Hypertelorism, 

flat nasal bridge, subtle facial 
asymmetries. 

Reduction in the midface and maxilla. Facial 

asymmetry, heart-shaped face, short neck, 
convex facial profile. 

Maxilla 

Palatal 

features 

The maxilla is smaller in overall 

size and is positioned slightly 

forward relative to the cranial 

base. 

The maxilla is positioned backward relative to 

the cranial base and posteriorly inclined. 

A high-arched palate is a common physical 

feature, contributing to crowded teeth and 

potentially leading to other oral health issues. 

Mandible 
Longer mandibular base, and 
more prognathic, mesial molar 

occlusion tendencies. 

It usually shows a decrease in growth. 
A smaller lower jaw can affect facial aesthetics 

and the relationship of tooth arches to each 

other. 

Tooth 

anomalies 

Taurodontism affects both 

primary and permanent teeth. 

The presence of other dental 

anomalies may lead to 
orthodontic and aesthetic 

problems. 

Reduced tooth size, thin enamel, and short 

roots. Disrupted tooth eruption patterns. 

Increased risk of dental complications such as 
cavities, gum disease, and root resorption. 

Occlusion 

traits 

 

Skeletal class III malocclusion is 

a relatively common feature. 

Incisal open bite and mesial 

molar relationship are also 
frequently observed. 

Class II skeletal malocclusion is a common 

finding. A narrow maxillary alveolar arch and a 

shorter and broader mandibular arch also 

contribute to other common malocclusions, 
such as a deep bite or an open bite. 

*Klinefelter (47, XXY) and Turner (45, X) syndromes exhibit variable phenotypic expression of craniofacial and dento-
occlusal features, spanning from mild to severe manifestations. 

 
Clinical Presentations and Implications 

Klinefelter syndrome (47, XXY) and Turner syndrome (45, X) exhibit variable clinical presentations, 

influenced by X chromosome dosage, gene expression patterns, and individual genetic and demographic 

factors [1]. Klinefelter syndrome presents with a broad spectrum of physical, cognitive, craniofacial, and 

dental manifestations [28]. Turner syndrome is characterized by significant systemic and craniofacial 
implications, including increased cardiovascular morbidity, reproductive abnormalities, and metabolic and 

endocrine dysfunction. Additional complications may include conductive hearing loss, visual impairments, 

learning difficulties, and a heightened risk of dental caries, periodontal disease, and traumatic dental 

occlusion, which can impact overall health and oral function [29]. 

 

Neuropsychiatric Profiles of Klinefelter and Turner Syndromes 
Klinefelter Syndrome and Turner Syndrome exhibit contrasting profiles in cognitive function but share 

common challenges in social and emotional processing. Although individual presentations vary widely, sex-

chromosome variations contribute to distinct neuropsychiatric profiles in KS and TS. Characteristic patterns 
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of cognitive, emotional, and social functioning are commonly reported [30]. Individuals with Klinefelter 

syndrome typically exhibit average to below-average IQ, with an elevated prevalence of language-based 
learning disabilities, reduced executive functioning, and social-emotional challenges. Neuropsychiatric 

comorbidities are common; depressive symptoms occur in up to 69% of affected individuals, and anxiety 

disorders are reported in 12–18% of cases [31]. Females with Turner syndrome typically exhibit average 

global intelligence but often experience specific learning difficulties, particularly in visuospatial reasoning, 

mathematical skills, and executive functioning [32]. Social cognition may also be affected, contributing to 
challenges in peer interactions and emotional regulation. Anxiety, depression, attention problems, and mood 

instability are frequently reported, further impacting psychosocial development [18,33]. 

 

Diagnosis of Klinefelter and Turner Syndromes 

Klinefelter syndrome (KS) and Turner syndrome (TS) can be difficult to recognize clinically, particularly in 

early life, and diagnosis therefore relies on a combination of physical assessment, endocrine evaluation, and 
chromosomal analysis [34,35]. Fewer than 10% of KS cases are identified before puberty, with only 26–37% 

diagnosed during a patient’s lifetime [36,37]. The mean age at diagnosis is approximately 30 years, and 

affected males experience a 5–6-year reduction in life expectancy compared with the general population [38].  

In contrast, TS is typically recognized between 8–12 years of age, although many cases are detected 

prenatally or in infancy [39]. Despite its prevalence, TS remains significantly underdiagnosed; fewer than 
one-third of patients are identified before puberty. In European cohorts, the average age at diagnosis is 

roughly 15 years [40,41], with delays expected to be even greater in resource-limited settings such as Libya 

[42]. These diagnostic delays can postpone essential interventions such as growth hormone therapy and 

timely initiation of estrogen replacement [43]. Cytogenetic testing is the definitive method of diagnosis for 

both KS and TS. Standard karyotyping (typically 20–30 metaphases) remains the gold standard, capable of 

detecting numerical abnormalities and structural variants such as mosaicism. Fluorescence in situ 
hybridization (FISH) and chromosomal microarray analysis (CMA) may be used when mosaicism is 

suspected or when rapid confirmation is required [44].   

 

Treatment Options for Klinefelter and Turner Syndromes 

Klinefelter syndrome and Turner syndrome occur sporadically and are not inherited; no preventive or 
curative treatments are currently available. Management, therefore, focuses on alleviating symptoms, 

improving functional outcomes, and minimizing associated medical risks [45]. In KS, therapeutic strategies 

commonly include testosterone replacement therapy to restore androgen levels and support the development 

of secondary sexual characteristics. Fertility interventions, particularly testicular sperm extraction 

combined with intracytoplasmic sperm injection (ICSI), may enable biological paternity in some affected men 

[46]. Psychosocial support, including mental health care, speech and language therapy, and occupational 
or physical therapy, is often required to address developmental, behavioral, and neuromotor challenges. 

Surgical management, such as a reduction mastectomy, may be indicated for significant gynecomastia [47].  

In TS, standard management typically includes growth hormone therapy to promote linear growth and 

increase adult height, along with estrogen replacement therapy to induce puberty and maintain secondary 

sexual characteristics, bone health, and uterine development [48]. Routine cardiovascular surveillance is 
essential because of the high prevalence of congenital and acquired heart disease, including bicuspid aortic 

valve, coarctation of the aorta, and aortic dilatation. Comprehensive care also includes regular hearing and 

vision assessments, screening for thyroid and metabolic disorders, and individualized educational support 

for specific learning difficulties [49].  

 

Cognitive and Behavioral Challenges in Dental Management 
Cognitive and behavioral differences may complicate dental management in individuals with Klinefelter 

syndrome and Turner syndrome. Awareness of these patterns is essential for delivering patient-centered 

and effective care. Both conditions are associated with neurodevelopmental characteristics that may 

influence how patients respond to the dental environment, clinical communication, and procedural demands 

[18,19]. 
 

Individuals with KS may present with the following behavior patterns during dental visits: 

Heightened anxiety and stress are frequently observed and may present as reduced cooperation or difficulty 

adhering to instructions [50]. Communication challenges, including limitations in speech, language, or 

expressive–receptive abilities, can further impede the patient’s capacity to comprehend explanations or 

respond appropriately [51]. Additionally, sensory hypersensitivities—whether auditory, olfactory, or tactile—
may be exacerbated in the dental environment, potentially provoking discomfort or intensified stress 

reactions [52]. 

 

https://doi.org/10.47705/kjdmr.259228
http://journals.khalijedental.com.ly/index.php/ojs/index


 

 

Khalij Libya Journal of Dental and Medical Research. 2025;9(2):325-335 

https://doi.org/10.47705/kjdmr.259228  
eISSN:2708-888X 

 

 

Journal homepage: http://journals.khalijedental.com.ly/index.php/ojs/index    328 

Patients with TS may likewise demonstrate behavioral characteristics with implications for dental 

care 
Elevated anxiety, especially in unfamiliar or clinical environments, may hinder a patient’s ability to maintain 

cooperation throughout procedures [53]. Additionally, difficulties in social cognition, nonverbal 

communication, and broader interpersonal interactions can impede rapport-building, limit effective 

communication, and reduce overall engagement during clinical encounters [54]. 
 
Barriers to Optimal Management of Klinefelter and Turner Syndromes 
Individuals with Klinefelter syndrome and Turner syndrome frequently face substantial medical, dental, and 

psychosocial challenges, despite neither condition being formally classified as a disability [55]. 

Underdiagnosis remains a persistent concern, driven by highly variable phenotypic expression, limited 

clinician awareness, and inconsistent diagnostic pathways across healthcare systems [56]. Although interest 

in early identification of genetic conditions is gradually increasing in Libya and comparable developing 
regions, comprehensive newborn screening for sex chromosome aneuploidies is not yet established, and 

societal acceptance of genetic testing remains limited [57]. The limited availability of genetic counseling 

services, coupled with a shortage of trained clinical geneticists, remains a major contributor to delayed 

diagnosis and long-term fragmented care for individuals with chromosomal disorders. Financial constraints 

—including high individual costs of karyotyping, advanced diagnostic imaging, and prolonged hormone 
replacement therapy— place significant economic pressures on affected families and often limit timely access 

to essential public dental health care services [58]. The social stigma associated with genetic conditions can 

discourage patients from seeking early evaluation or disclosing relevant medical information, hindering 

timely diagnosis and management [59,60]. These barriers are intensified by unequal access to specialized 

healthcare facilities, limited cytogenetic laboratory capacity, and the absence of structured national 

registries for rare genetic conditions. To address these challenges, strengthening public health 
infrastructure, establishing standardized national guidelines, expanding medical genetics training 

programs, and integrating genetic counseling into primary healthcare systems are critical steps toward 

improving diagnostic equity and outcomes for individuals with KS and TS [61-63]. 

 

The Role of Dentists in Early Diagnosis 
Dentists may be among the first healthcare professionals to suspect underlying chromosomal disorders such 

as Klinefelter syndrome or Turner syndrome, particularly when distinctive orodental features are present. 

The relationship between an extra chromosome and taurodontism has been widely described. Taurodontism 

is an isolated anomaly, and it can be associated with KS and can be detectable before puberty. 

Taurodontism, for instance, is reported in approximately 40% of individuals with KS compared with about 

12% of males with a typical 46, XY karyotype [2,64]. Taurodontic teeth could be a clinical sign of this 
syndrome, and the pediatric dentist should refer for chromosome analysis [65-67]. Severe malocclusion, 

including specific types of crossbite, is a common finding in males with KS, constitutes 43%, often stemming 

from characteristic craniofacial growth patterns, making it a clinically valuable diagnostic marker 

[15,17,68]. In Turner syndrome, characteristic findings such as reduced dental crown dimensions, a high-

arched palate, and maxillary constriction can signal the need for further evaluation, prompting timely 
referral for genetic testing and karyotype analysis. Severe malocclusion, including crossbite, is a common 

feature in individuals with TS. This is a result of an imbalance in the growth of the jaw bones and a narrowed 

upper dental arch, often stemming from an imbalance in craniofacial growth patterns [15,69,70]. Thorough 

dental examination combined with targeted medical and developmental history-taking allows clinicians to 

identify broader phenotypic patterns indicative of sex chromosome anomalies. Tall stature with 

disproportionately long legs is observed in over 90% of individuals with KS, often resulting in an adult height 
exceeding familial expectations by approximately 10 cm [1,2]. In contrast, girls with TS commonly present 

with pronounced short stature—affecting more than 90% of patients—with final height typically 20–22 cm 

below population norms [70]. Additional musculoskeletal abnormalities may provide further diagnostic 

clues. Madelung deformity, characterized by a progressive dorsal “bayonet” deformity of the radioulnar joint, 

occurs in roughly 10% of individuals with TS and is frequently bilateral [39,71].  
 

Ortho-Dental Management and Considerations 

Early mixed-dentition screening is essential for assessing tooth eruption patterns, arch morphology, oral 

habits, and occlusal development. Interceptive orthodontic measures—including habit correction, space 

maintenance, and maxillary expansion—can help lessen future malocclusion severity and support 

functional orofacial development [24,67,72,73]. Accurate diagnosis requires comprehensive records such as 
study models, panoramic radiographs, and lateral cephalograms, while cone-beam computed tomography 

(CBCT) is recommended when root anomalies, impactions, or taurodontism are suspected [74,75]. KS and 

TS require coordinated, multidisciplinary dental care due to genetically mediated craniofacial deviations that 
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impact jaw growth, dental development, occlusal alignment, and overall treatment prognosis. In individuals 

with 47, XXY or 45, X karyotypes, craniofacial morphology is strongly genetically determined, particularly 
in deep skeletal structures such as the chondrocranial and chondrofacial complexes, including the cranial 

base and mandibular border [3,76]. Given this strong genetic influence, environmental or mechanical 

modification alone has limited capacity to counteract growth disturbances [15]. Accordingly, treatment 

planning must be carefully synchronized with each patient’s individual growth trajectory, often necessitating 

early or strategically timed adolescent-phase interventions to address specific occlusal discrepancies [29,31]. 
Orthodontic procedures involving skeletal expansion may provide greater benefit for patients with TS than 

for those with KS, as the pronounced growth patterns in KS can limit the degree of achievable skeletal 

change through orthodontic appliances [77,78].  In KS, mandibular prognathism and transverse 

discrepancies may necessitate dental decompensation strategies or, in severe cases, orthognathic surgery 

[79-81]. Orthodontic treatment in KS often focuses on dental compensation, functional improvement, and 

aesthetic enhancement within the anatomical limits imposed by the underlying skeletal pattern. Continuous 
monitoring of craniofacial development is essential, with treatment timing individually tailored based on 

growth assessments [82]. Some individuals with KS require prosthodontic rehabilitation due to premature 

tooth loss, severe occlusal wear, or significant discrepancies in occlusal relationships [17]. In such cases, 

accurate reconstruction of the original occlusal plane is crucial to ensure stable functional outcomes and to 

optimize orthodontic and prosthodontic planning [83]. Dental implants may be an appropriate option for 
individuals with KS or TS; however, both syndromes are associated with hormonal imbalances and genetic 

factors contributing to diminished bone mineral density, osteoporosis, and increased fracture risk [44,49]. 

Zirconia implants may confer advantages in such cases by enhancing osseointegration and supporting bone 

regeneration in low-density bone environments [84]. A multidisciplinary approach emphasizing prevention, 

early intervention, and continuous monitoring of occlusal development and orofacial function is essential 

for managing the orthodontic and dental needs of individuals with KS and TS. (Table 2) summarizes key 
management strategies and challenges for both conditions, underscoring the importance of coordinated, 

prevention-focused care. 

 

Table 2. Oral care strategies for Klinefelter and Turner syndromes* 

Domain 
Klinefelter Syndrome 

(47, XXY) 

Turner Syndrome 

(45, X) 
Dental Considerations 

X-ray for early 

detection and 

screening 

Orthopantomography 
(OPG) can reveal a 

range of characteristic 

craniofacial and dental 

anomalies. 

Orthopantomography 
can reveal a range of 

characteristic 

craniofacial and dental 

anomalies. 

OPG often aids in early 
diagnosis. 

Regular dental exams. 

Orthodontic referral by age 7–8 

years. 

 

Preventive 

care 

Maintain rigorous oral 

hygiene with 

consistent, 
comprehensive dental 

visits. Address caries 

risk and periodontitis 

through fluoride and 

hygiene education. 

Early, consistent dental 

visits and personalized 

hygiene plans are 
crucial. Some individuals 

may experience fine 

motor skill difficulties, 

hindering effective 

brushing and flossing. 

Emphasize fluoride, sealants, 

oral hygiene education, and 
frequent recall appointments. 

Promote preventive dentistry 

and hygiene support, focusing 

on the narrow palate areas. 

Restorative   

Endodontic 

care 

Address specific dental 

morphology issues 

influenced by genetic 

and hormonal profiles. 

Address distinctive 
dental characteristics 

like enamel defects, 

small/malformed teeth, 

and bleeding disorders. 

Manage tooth decay, 
compensate for weak bone, and 

adapt to atypical tooth 

anatomy. Treatment plans are 

individualized and often 

multidisciplinary. 

 

Orthodontic 

management 

Consider individual 
needs, including 

cooperation level and 

specific oral health 

issues. A 

multidisciplinary 

approach is required 
due to complex 

craniofacial and dental 

anomalies. 

Start earlier if the 

eruption is accelerated; 
palate expansion is often 

needed. 

A comprehensive, 

multidisciplinary 

approach is required due 
to effects on skeletal 

growth, dental 

development, and root 

health. 

Timing is personalized and 
coordinated with 

endocrinology. Potential 

malocclusions (Class II) may 

require two-phase treatment. 

Heightened risk of root 

resorption necessitates careful 
monitoring with frequent X-

rays. Consider skeletal 

anchorage. 
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Prosthetic 

reconstruction 

Dental implants face 

challenges with bone 
atrophy, poor 

mineralization, 

osteoporosis, and 

hormonal deficiencies. 

Dental implants require 

careful planning 

considering craniofacial 
differences, underlying 

oral issues, medical 

conditions, and growth 

hormone therapy. 

Treatment is complex, 

addressing craniofacial, dental, 
and systemic issues. 

Customized care is needed due 

to hormonal imbalances and 

bone mineralization problems. 

* Individuals with Klinefelter syndrome and Turner syndrome present uniquely, with varying symptom severity. Clinicians 
must manage behavioral and cooperative challenges, adapting their approach to meet the unique needs of each patient. 

 

Discussion 
In this review, we prioritized Klinefelter syndrome over Turner syndrome because of its higher prevalence. 

Disrupted gene expression and perturbations in developmental pathways contribute to the marked clinical 

variability observed in both syndromes. Although KS and TS share some genes, their differential expression 

underscores a complex genotype–phenotype relationship. Alterations in X chromosome dosage significantly 

impact somatic proportions, craniofacial architecture, and dental development [85]. 
Globally, underdiagnosis of both KS and TS remains well documented. Klinefelter syndrome, most commonly 

the 47, XXY karyotype, comprises approximately 80–90% of KS cases, yet a majority remain undiagnosed. 

Only an estimated 25% of males with 47, XXY receive a clinical diagnosis in their lifetime [1,86]. The timing 

of diagnosis varies significantly between KS and TS. KS is often diagnosed in adulthood, typically between 

the ages of 27-30, unless earlier signs prompt evaluation [35,44-46]. In contrast, TS is frequently identified 
in adolescence, with around 40% of cases exhibiting the classic 45, X karyotype. However, diagnosis can be 

challenging, and only 10-20% of TS cases are recognized in early childhood [19,29,87]. Notably, TS is often 

diagnosed later than expected, with a median age of diagnosis at 15 years, and some individuals never 

receive a diagnosis. This delay has significant implications for research interpretation and intervention 

planning. Early diagnosis, facilitated through neonatal screening programs, can improve outcomes [88]. 

In Libya, limitations in public health infrastructure and genetic services contribute to delayed or missed 
diagnoses [89,90]. The country's cytogenetic testing capacity is minimal or under-resourced if non-existent, 

karyotyping services are often private and centralized, and reliant on foreign laboratories, forcing individuals 

to rely on referral abroad for karyotyping, which hinders timely diagnosis [91]. The financial burden of 

chromosomal testing further compounds these issues. Although precise current data from Libya are sparse, 

in some comparable settings, the cost of karyotyping can range from the equivalent of USD 250. These 
economic barriers contribute to persistently delayed or missed diagnoses, especially when public funding 

and insurance support are limited [92,93]. Expanding affordable cytogenetic services and integrating them 

within pediatric and endocrine screening frameworks may help to reduce these disparities [94-96]. 

 

 
New AI technology could identify rare genetic diseases from patients' facial images. Jochen 

Tack/imagebroker/REX/Shutterstock. https://www.cnn.com/2019/01/08/health/ai-technology-to-identify-

geneticdisorder-from-facial-image-intl  

 

The social impact and quality of life of individuals with KS and TS are heavily influenced by their orofacial 

dysfunction and psychosocial well-being [97-99]. Clinicians should remain sensitive to the behavioral and 

sensory phenotypes often seen in KS and TS. Strategies such as calm, patient-centered communication, 
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accommodation of sensory sensitivity, and caregiver involvement can enhance cooperation [100,101]. For 

those with mobility, coordination, or balance challenges, modifying the clinical environment and employing 
behavior-guidance techniques may improve procedural outcomes [102]. 

Advances in diagnostic technologies and rising clinical awareness are promising. Artificial intelligence (AI) 

— including facial recognition tools and predictive modeling — may support earlier detection and 

personalized management pathways for individuals with KS and TS [103,104]. 

Coordinated management enhances self-esteem, social functioning, and overall quality of life [86,105]. 
Achieving these outcomes will require strengthened public and professional awareness, increased access to 

specialized services, stigma reduction, and financial support. Enhancing patient and family education and 

optimizing care transition from pediatric to adult services will further support long-term health. Ultimately, 

integrated, individualized management strategies can help individuals with KS and TS reach their full 

potential [46,77,106,107]. 

 

Conclusion 
Dentists play a crucial role in the early detection of Klinefelter syndrome and Turner syndrome, as distinctive 

craniofacial and/or orodental features may be among the earliest clinical indicators of underlying 

chromosomal abnormalities. Early recognition enables prompt referral, targeted intervention, and improved 
long-term outcomes. Preventive strategies and interceptive orthodontic care are essential components of 

management. Clinicians should be vigilant for syndrome-specific findings, such as taurodontism and altered 

tooth morphology in KS, and a high-arched palate, short tooth roots, and malocclusion in TS. To address 

persistent underdiagnosis, especially in low-resource settings, we advocate implementing newborn 

screening programs, expanding access to low-cost cytogenetic testing, and incorporating routine karyotyping 

into pediatric and endocrine screening pathways. Developing evidence-based guidelines, increasing access 
to multidisciplinary care, and leveraging emerging technologies will support equitable care. Future research 

should focus on genotype-phenotype relationships, hormonal modulation of craniofacial development, and 

incorporating teledentistry to advance personalized management and optimize care for individuals with KS 

and TS. 

 
Recommendations for Managing the Dental and Craniofacial Aspects of Klinefelter and Turner 

Syndromes 

1. Develop individualized, precision-based dental treatment plans that thoughtfully integrate each 

patient’s medical history, hormonal profile, and systemic health considerations, ensuring safe and 

tailored clinical care. 

2. Initiate early and ongoing oral health surveillance in childhood to identify emerging dental or 
maxillofacial abnormalities, enabling proactive management during critical developmental periods. 

3. Implement early intervention strategies and patient-centered education programs to reduce long-

term complications and develop lifelong habits that support optimal oral and systemic health. 

4. Recognize the strong genetic influences on dental development and eruption patterns, including 

the increased risk of ankylosis in individuals with KS and ectopic eruption in those with TS, to 
inform timely interventions and optimize dental management. 

5. Consider hormonal influences on craniofacial growth, bone turnover, and skeletal maturation 

when planning orthodontic treatment, as these factors can impact treatment timing and response, 

and vary between KS and TS, to optimize outcomes and minimize complications. 

6. Adopt a collaborative, multidisciplinary approach that harmonizes dental, medical, genetic, and 

psychosocial care, ensuring comprehensive support for patients and their families throughout the 
lifespan. 

7. Empower patients and caregivers through clear communication, education, and counseling, 

promote adherence to preventive protocols, enhance self-efficacy, and support informed decision-

making. 
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