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Yongxing Chen'*
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University, Henan Children’s Hospital, Zhengzhou Children’s Hospital, Zhengzhou, Henan, China,
2Pediatric Intensive Care Unit, Qingdao Women and Children’s Hospital of Qingdao University,
Qingdao, Shandong, China

Background: KBG syndrome (KBGS) is an autosomal dominant disorder
presenting with diverse clinical features. Although multiple cases of the
microdeletion subtype have been reported, discussions regarding its
phenotypic characteristics remain relatively limited. This study aims to
summarize the clinical features and management strategies for pediatric
KBGS patients caused by 16924.3 microdeletions, thereby enhancing
awareness of this rare disease.

Method: We conducted a retrospective analysis of the clinical manifestations,
genetic characteristics, and clinical management of four pediatric patients
with microdeletion-type KBGS at our institution, and systematically reviewed
relevant literature to compile clinical data on affected patients.

Results: All four patients exhibited typical facial features (such as cupid’'s bow
lip, protruding ears, and thick eyebrows), skeletal abnormalities, and ocular
anomalies. Whole-exome sequencing revealed a 16g24.3 microdeletion
encompassing the ANKRDI11 gene. A literature review identified 68 cases
(including the present cases) of KBG syndrome caused by 16g24.3
microdeletions, with a male-to-female ratio of 38:21 (9 cases of unknown
sex), including 6 Chinese patients. Non-Chinese patients typically exhibit
distinctive facial features including a prominent nasal root (14/28, 50%) and
prominent forehead (15/33, 45.45%), whereas Chinese patients display
characteristic facial features such as a cupid’'s bow lip, protruding ears, and
thick eyebrows. Among the East Asian population (represented by Chinese
individuals), the incidence of prominent eyebrows, cupid's bow lip, and
delayed bone age was higher than in other populations. Patients with
microdeletions involving only ANKRD11 exhibited a higher prevalence of the
characteristic triangular facial appearance and intellectual disability. In this
study, the two children received recombinant human growth hormone
therapy, achieving catch-up growth with height increases of 1.66 standard
deviations and 0.68 standard deviations, respectively.
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Conclusion: The clinical phenotype of patients with microdeletion-type KBGS
mainly includes characteristic facial features, macrodontia, skeletal deformities,
neurological abnormalities, and eye deformities. Cupid’'s bow lip, protruding
ears, and thick eyebrows may be characteristic facial features of Chinese

is required for definitive diagnosis.

Treatment primarily relies on multidisciplinary teams providing symptomatic
supportive care, with the aim of achieving early diagnosis and treatment to

16q24.3, KBG syndrome, recombinant human growth hormone, short stature, treat

Li et al.
children with KBGS. Genetic testing
improve patient outcomes.
KEYWORDS

Introduction

KBG syndrome (KBGS) (OMIM#148050) is an autosomal
dominantly inherited rare disease that was first identified and
reported in 1975 and was later named KBGS after the initials of
the surnames of the three original families who discovered the
disease (1). The ANKRDII gene is located on chromosome
16q24.3. Its variants and microdeletions of the 16q24.3 region,
which contains the ANKRDII gene have been reported to be
causative factors for KBGS (2, 3). The clinical manifestations of
KBGS vary and include macrodontia, intellectual disability, short
stature, delayed bone age, hand manifestations, cribriform
vertebral anomalies, characteristic facial dysmorphisms, and the
presence of this syndrome in first-degree relatives (2).

To date, multiple cases of microdeletion-type KBGS have been
reported. This paper aims to summarize the phenotypic spectrum
of such patients by reviewing and analyzing previously reported
microdeletion-type cases, while also conducting a retrospective
analysis of four pediatric microdeletion-type KBGS cases from
our institution. Relevant treatment strategies for this disorder
will also be discussed. The objective is to enhance clinicians’
ability to recognize and diagnose the rare KBGS disorder at an
early stage, thereby reducing misdiagnosis rates.

Methods
Study subjects

Children diagnosed with microdeletion KBGS at Children’s
Hospital of Zhengzhou University between July 2021 and May
2025 were included. The inclusion criteria were: (1) clinical
manifestations consistent with KBG syndrome; (2) 16q24.3
microdeletion involving the ANKRDI1 gene confirmed by whole
exome sequencing (WES); (3) complete clinical data and follow-
up records. The exclusion criteria were: (1) KBG syndrome
caused by ANKRDII point mutation abnormalities; (2) combined
with other genetic syndromes or severe acquired diseases.

Data collection

Data collection was conducted through a combination of
medical record review and follow-up visits, encompassing
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multiple aspects: demographic and baseline information (patient
age, gender, age at diagnosis, and family history); prenatal and
perinatal history (gestational age, birth weight, intrauterine
status, mode of delivery, and perinatal complications); clinical
characteristics; ancillary tests (bone age assessment, growth
hormone [GH] stimulation test, insulin-like growth factor-1
[IGF-1] level measurement, thyroid function tests, cranial MRI,
electroencephalogram, cardiac ultrasound, and electromyography
as clinically indicated), genetic testing results, and variant
interpretation based on American College of Medical Genetics
and Genomics (ACMG) guidelines; treatment and follow-up
information was also collected, including treatment regimens
(e.g., recombinant human growth hormone [rhGH] dosage,
duration of wuse), changes

in growth parameters during

treatment, and adverse reactions.

Statistical analysis

Data processing and analysis were performed using GraphPad
Prism 10.1.2 software. Count data are expressed as “number of
positive cases/number of total cases”. Given the small sample
size of this rare disease case series, Fisher’s exact test is
appropriate for comparing categorical data between groups. In
defined as

all analyses, a two-tailed P-value<0.05 was

statistically significant.

Literature review

We searched four electronic databases—PubMed, Web of
Science, China National Knowledge Infrastructure (CNKI), and
Wanfang Database—to summarize the clinical manifestations of
microdeletion-type KBGS. The specific search terms were “KBG
PubMed, “KBG 16q24.3
microdeletion” for Web of Science, and “KBG syndrome” for
both CNKI and Wanfang databases. The search period spanned
from the establishment of each database to May 10, 2025,
aiming to collect and analyze clinical data from reported cases.

syndrome”  for syndrome OR

Inclusion criteria were:(1)studies reporting cases of 16q24.3
microdeletion involving the ANKRDII1 gene; (2) presence of
relatively well-defined clinical phenotype data; (3) full-text
availability. Exclusion criteria: (1) animal studies; (2) cases
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lacking phenotype data or without confirmed genetic diagnosis;
(3) duplicate publications.

Results

During this period, we identified a total of 9 patients with
KBGS. After excluding the KBGS patients with ANKRDI1 point
mutations, there were a total of 4 patients who met the criteria.

Clinical characteristics of the 4 cases

The patients’ detailed clinical data are shown in Table 1, and
their
Figure 1. The details of the treatment with growth hormone and

typical phenotypic characteristics are illustrated in
the follow-up situation for Case 1 and 4 are presented in Table 2.

The core features of the four cases of microdeletion KBGS were
growth retardation and intrauterine growth restriction, accompanied
by multisystem abnormalities (primarily facial features, skeletal
abnormalities, ~ neurological =~ abnormalities, ~and  ocular
abnormalities). All four cases exhibited the characteristic facial
appearance of cupid’s bow lip, protruding ears, and prominent
eyebrows. Three patients had dental malformations, and two
presented with macrodontia. Regarding neurological abnormalities,
two patients exhibited intellectual disability, with one additionally
presenting attention deficit hyperactivity disorder (ADHD) and
seizure episodes. Skeletal abnormalities manifested as short stature
in all cases, with two patients also exhibiting short fingers, two
showing delayed bone age, and one presenting with abnormal ribs.
Ocular abnormalities primarily included astigmatism, strabismus,
and amblyopia. Two patients also had congenital heart defects.
Three patients showed cranial MRI abnormalities, and one had
hypothyroidism. Two patients experienced significant improvement
in height following growth hormone therapy. During follow-up,
both patients maintained normal fasting blood glucose, glycated
(See Table 2).

Microdeletion sizes varied among the four patients (0.092-1.44 Mb).

hemoglobin, and thyroid function levels

Literature review results

Reviewing the existing literature, two cases of KBGS due to the
16q24.3 microdeletion have been reported in Hong Kong, China,
together with the four patients included in this study (a total of six
cases in China), three of each sex, with the age range of diagnosis
from 1 month-8 years and 4 months; the size of the microdeletion
ranged from 0.092 Mb to 1.44 Mb in size. A total of 98 cases of
non-Chinese KBGS with microdeletion types were retrieved
from the literature: 62 cases with a complete phenotype, 35:18
male:female (9 cases with unknown sex), the age range of
diagnosis was 11 months-66 years, and the size of the
microdeletion ranged from 378 bp to 2.3 Mb. A total of 19 non-
Chinese microdeletion patients lost only the ANKRDII gene,
and the remaining patients had mutations in other genes.
Among the reported cases in China, three patients with

Frontiers in Pediatrics

10.3389/fped.2026.1742479

microdeletions lacked only the entire ANKRDII gene. The
remaining patients had deletions of other genes in addition to
the ANKRDI1 gene, such as the ZC3HI8, IL17C, CYBA, and
MVD genes (Table 3).

This study further analyzed the clinical phenotypes of KBGS
patients with 16q24.3 microdeletions (see Tables 4, 5, and
2). The phenotypes
abnormalities, skeletal deformities, neurological abnormalities,

Figure core encompass  craniofacial
and other systemic complications, with significant variations in
phenotype distribution across different populations and deletion
exhibited

protruding ears, and prominent eyebrows, with the incidence of

ranges. All Chinese patients cupid’s bow lip,
these three distinctive facial features significantly higher than in
non-Chinese patients (P<0.05). Prominent forehead (non-
Chinese: 45.45%) and prominent nasal root (non-Chinese: 50%)
were more common in non-Chinese patients. Among the East
Asian population (represented by Chinese individuals), the
incidence of prominent eyebrows, cupid’s bow lip, and delayed
bone age was higher than in other populations. Short stature,
delayed bone age, (skeletal

abnormalities), and intellectual disability/developmental delay

delayed fontanelle closure
(neurological abnormalities) constitute the common phenotypes
of 16q24.3 microdeletion KBGS reported in both domestic and
international literature, as well as in this study. Among non-
Chinese patients, epilepsy (28.85%) and cryptorchidism (29.17%)
were more prevalent, but neither condition was observed in the
Chinese patients included in this study. Conversely, the
incidence of congenital heart defects in Chinese patients reached
50.0%, significantly higher than in non-Chinese populations.
Comparing the phenotypes of patients with “ANKRDII gene
deletion only” vs. “ANKRDI1 and surrounding region deletion”,
those with ANKRDII deletion only showed higher rates of
triangular facial features and intellectual disability (P <0.05),
with no significant differences in other abnormalities.

Discussion

Although pathogenic variants of the ANKRDII gene
(including inactivating mutations and deletions) have been
identified as the cause of KBGS syndrome, the specific
pathogenic molecular mechanisms remain incompletely
understood. The protein encoded by this gene contains key
functional domains: an anchor protein domain composed of
five anchor protein repeat sequences, two inhibitory
domains, and an activating domain (21). The ANKRDII
gene is primarily localized within the nuclei of neurons and
glial cells and plays a crucial role in neuronal migration (3).
Additionally, as a key chromatin regulator, ANKRDI11 may
in KBGS

and gene

directly contribute to cognitive dysfunction

patients by modulating histone acetylation
expression during neural development (22). There is also
evidence that neurons lacking ANKRDI11 exhibit significant
abnormalities in dendritic development, including reduced
dendritic growth and branching, as well as altered dendritic

spine morphology (23). Furthermore, functional variants in
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TABLE 1 Clinical characteristics of 4 cases of microdeletion KBGS.

Data
Age, months/ Gender

Case 1
100/female

Case 2
19/female

Case 3
26/male

10.3389/fped.2026.1742479

Case 4
56/male

Reason for initial visit

Growth retardation

Postnatal findings of short limbs

Postnatal growth retardation
with ptosis

Growth retardation

Intrauterine growth restriction

+

+

+

+

Specific manifestations

Intrauterine growth restriction

Intrauterine growth restriction,
thickening of the nuchal
translucency, bilateral nasal bone
opacity, and shortening of both
humerus and femur bones

Intrauterine growth
restriction

Excessive and cloudy amniotic
fluid

Distinctive facial features

Thick eyebrows

Wide eye spacing

Prominent ears

+ 0+ |+ +

+ |+ [+ |+

Anteriorly tilted nostrils

Depressed nasal bridge

Cupid’s bowed lip

Epicanthal fold

P e N R

+ |+ |+

Triangular face

Ptosis of the upper eyelid

Long philtrum

Narrow palpebral fissure

+

Dental Abnormalities

+

+

+

Specific manifestations

Macrodontia, dental crowding,
fused teeth

Macrodontia, tooth loss

Misaligned teeth, cavities

Skeletal abnormalities

Short stature (SDS)

+(=2.17 SDS)

+(=2.10 SDS)

+(=2.03 SDS)

+(=2.33 SDS)

Delayed closure of the anterior
fontanelle

Abnormal ribs

Finger abnormalities (e.g.,
short fingers)

Delayed bone age
(Chronological age, months)

+(60)

+(28)

Neurological abnormalities

Attention deficit hyperactivity
disorder

Intellectual disability

Seizure/epileptic seizure

Delayed developmental
milestones

Abnormalities on cranial MRI

Thin anterior pituitary lobe and
pineal cyst

Left lateral ventricle Cyst

Pituitary gland elevated, pituitary

stalk slightly deviated to the right,

bilateral lateral ventricles mildly
dilated, sinusitis

Other Anomalies

Congenital heart disease

Atrial septal defect

Ventricular septal defect

(chr16:88427286_89325195)

(chr16:89287473_89379997)

(chr16:88571621_89324308)

Ocular abnormalities Strabismus and amblyopia Astigmatism Astigmatism and hyperopia Astigmatism

Skin and hair abnormalities Hairy - Malnourished nails and Dry skin
transverse palm

Hypothyroidism - - - +°

WES 16q24.2-24.3 microdeletion 16q24.3 microdeletion 16q24.2-24.3 microdeletion 16q24.2-24.3 microdeletion

(chr16:87981659_89416742)

Size of microdeletion

0.9 Mb

0.092 Mb

0.75 Mb

1.44 Mb

Growth hormone therapy and
effects

After 2 years and 11 months of
treatment, height increased from
115.8 cm (—2.04 SDS) to
141.4 cm (—0.38 SDS)

After 13 months of treatment,

height increased from 99.1 cm

(—2.33 SDS) to 107.5 cm (—1.65
SDS)

The facial features of the 4 patients were determined based on the standardized assessment process of the Dysmorphology Checklist (DC): Two physicians independently reviewed and cross-
verified the assessments, demonstrating good agreement, ultimately confirming the typical facial phenotypic characteristics for all patients. SDS: Standard deviation score for height.
“The patient underwent a Gesell developmental assessment at 4 years and 8 months of age, with results indicating a composite developmental quotient of 67.6.

"This patient’s thyroid function is currently normal, with a history of thyroid dysfunction.
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FIGURE 1

The typical features of 3 patients: case 1 was photographed at 8 years and 4 months. Case 3 was photographed at 2 years and 2 months. Case 4 was
photographed at 4 years and 8 months.

TABLE 2 Case 1 and case 4: growth hormone therapy and follow-Up.

Data Case 1 Case 4
Age at treatment initiation (months) 92 56
Height at the beginning of treatment (SDS) 115.8 cm (—2.04 SDS) 99.1 cm (—2.33 SDS)
Weight 19.9 kg 15.6 kg
Baseline
Insulin-like Growth Factor 1 (IGF-1) 166 ng/mL 271.858 ng/mL
GH stimulation test peak 25.4 ng/mL 26.8 ng/mL
Initial dosage of GH administration 3.11IU gn 3 mg qw
Follow-up
Thyroid function Normal Normal
IGF-1 range 252.7-472.26 ng/mL 124.776-294.472 ng/mL
Glycated hemoglobin range 4.58-5.13% 5.39-5.66%
Glucose range 4.38-6.06 mmol/L 4.29-5.08 mmol/L
Annual growth velocity (cm/year) 8.8 7.8
Current age (months) 127 69
Current height (SDS) 141.4 cm (—0.38 SDS) 107.5 cm (—1.65 SDS)
Current Weight 36.8 kg 19kg
Current growth hormone dosage 6 1U gqn 3.8 mg qw

Case 4 received long-acting GH (weekly).

ANKRDI11 may disrupt the ordered differentiation of growth After  comprehensive analysis of the clinical

plate chondrocytes, thereby impairing longitudinal bone
growth (24, 25), providing a potential explanation for the
short stature phenotype commonly observed in patients.

Frontiers in Pediatrics
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(Figure 2), the clinical features of patients with KBGS due

to the 16q24.3 microdeletion mainly included craniofacial

05

frontiersin.org


https://doi.org/10.3389/fped.2026.1742479

Li et al.

10.3389/fped.2026.1742479

TABLE 3 List of genes with deletions in the 16q24 region along with ANKRD11 in 4 patients.

inhertance pattem _OMIM D

ZNF469 229200
CYBA AR 233690
MVD AD 614714
CTU2 AR 618142
PIEZO1 AR 616843
CDT1 AR 613804
APRT AR 614723
GALNS AR 253000
TRAPPC2L AR 618331
ACSF3 AR 614265
CDHI15 AD 612580
ANKRDI11 AD 148050

anomalies such as a triangular face, prominent forehead,
protruding auricle, thick eyebrow or straight eyebrow,
skeletal
fingers and other hand anomalies; short stature; and costal

macrodontia, anomalies such as short/parallel
vertebral malformation. Neurological anomalies such as
disability of
different degrees are also common. Neurological anomalies
degrees of
disability, behavioral abnormalities, etc. Other anomalies,
heart defects,

(astigmatism, strabismus, etc.), and hearing impairment, are

intellectual and behavioral abnormalities

are characterized by different intellectual

such as congenital eye abnormalities

also more common, and in some cases, skin and hair
abnormalities and other special manifestations are also
Prof. al.
comparative study between patients with ANKRDII gene

present. Previously, Luo et conducted a
mutation and microdeletion KBGS, and the results revealed
that children with 16q24.3 microdeletion had a greater risk
of developing congenital heart defects and autism spectrum
disorders and were more likely to present special facial
features such as prominent forehead and triangular faces,
whereas patients with the ANKRDII mutant phenotype
of

teeth deformities,

have a relatively greater craniofacial
(such
philtrum, abnormal eyebrows) and skeletal abnormalities
(such as hand deformities) (26).

genetic

frequency

abnormalities as large long

From the perspective of
should
exhibit more severe phenotypes than those with point

deletions, patients with microdeletions
mutations, as microdeletions involve larger segments of
missing DNA. Our statistical analysis indicates that patients
with microdeletions exclusively affecting the ANKRDI1
disability
a triangular face.

gene are more prone to intellectual and

characteristic facial features such as
However, there is no significant difference in the incidence
of other abnormalities like short stature. In addition, some
KBGS exhibit

of peripheral neuropathy.

patients with microdeletion-type also

abnormal manifestations In
Patient 4, the child showed an abnormal gait while walking
the

combination of electromyography and evoked potentials

on the tiptoe during the recent follow-up, and

revealed that motor nerve conduction of the common
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Brittke Cornea Syndrome 1 (BCS1)
Chronic Granulomatous Disease 4 (CGD4)
Porokeratosis 7 (POROK?7)

Microcephaly, Facial Dysmorphism, Renal Agenesis, And Ambiguous Genitalia Syndrome (MFRG)

Lymphatic Malformation 6 (LMPHME6)
Meier-Gorlin Syndrome 4 (MGORS4)

Adenine Phosphoribosyltransferase Deficiency (APRTD)
Mucopolysaccharidosis IVA (MPS4A)
Encephalopathy, progressive, early-onset, with episodic rhabdomyolysis
Combined malonic and methylmalonic aciduria(CMAMMA)
Intellectual developmental disorder, autosomal dominant 3 (MRD3)
KBG syndrome (KBGS)

peroneal nerve in the left lower limb was not evoked, that
motor nerve conduction of the common peroneal nerve in
the right lower limb was reduced in amplitude, that the
H-wave of the H-reflexes of the tibial nerves bilaterally was
also significantly reduced, and that lumbosacral spine MRI
was normal, which suggests that abnormal gait may be
associated with peripheral neuropathy. A previous study
reported a case of 16q24.3 microdeletion KBGS in a child
with abnormal stiff gait and Achilles tendon contracture as
peripheral nerve abnormalities (15). However, it is not
clear whether this is a rare phenotype caused by KBGS or
whether the related

deletions. Therefore, the relationships between peripheral

microdeletion s to other gene
neuropathy and KBGS and related genes need to be further

investigated through the accumulation of more cases.
According to the analysis of clinical data of KBGS due to
the 16q24.3 microdeletion in China and abroad (Figure 2),
the phenotypic spectrum of the disease shows a high
degree of heterogeneity, and nonspecific or mild symptoms
are often underdiagnosed or overlooked. Four (66.67%)
Chinese children had dental anomalies, mainly manifested
as large upper and middle incisors, malocclusion, and
missing/fewer teeth, and approximately 56.60% of the non-
Chinese patients had macrodontia. Macrodontia is one of
the most prominent features of this syndrome and is often
a clue for the diagnosis of KBG syndrome. However, in
children younger than 6 years of age who have not yet
developed permanent teeth, any of the signs of a specific
phenotype, skeletal
abnormalities will help in the diagnosis.

facial abnormalities, or neurologic
Moreover, there
are some phenotypic differences between Chinese and non-
(Table 4). In this

Chinese patients had cupid’s bow lip, prominent auricles,

Chinese patients study, almost all
and thick eyebrows, whereas nasal root prominence and
forehead prominence were relatively common in non-
Chinese patients; therefore, it is important to pay attention
to these characteristic phenotypes in Chinese patients.
There are several limitations of this study, such as the
small number of cases, the varying sizes of microdeletions,

and the limited ability of clinicians to capture low-
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FIGURE 2
Clinical characteristics of all children with KBGS due to 16q24.3 microdeletion.
frequency manifestations, which may lead to uncertainty in  DiGeorge syndrom (OMIM#188400), Sotos syndrome
the results of the study; thus, more clinical cases need to  (OMIM#117550), Noonan syndrome (OMIM#601321)
be accumulated in the future. (27-29). This phenotypic similarity means that relying
In addition to typical clinical manifestations, children with  solely on clinical manifestations can easily lead to
microdeletion-type KBGS often have imaging changes and  misdiagnosis or missed diagnosis. Therefore, definitive

intrauterine developmental abnormalities that are of significant
diagnostic value. In terms of imaging, cranial MRI abnormalities
are relatively common. Previous literature reports have described
19 cases of non-Chinese patients with abnormal brain MRI
findings, among which corpus callosum hypoplasia and
cerebellar vermis hypoplasia were relatively common (5, 11).
In this study, three patients also exhibited MRI abnormalities.
These findings indicate that cranial imaging is crucial for
children with suspected or confirmed microdeletion-type KBGS.
Not only does it help to clarify the development of intracranial
structures, but the characteristic abnormalities it reveals also
provide important imaging evidence for the diagnosis of this
disease. In terms of intrauterine development, Intrauterine
growth restriction (IUGR) is a common prenatal phenotype. All
four patients included in this study and the eight non-Chinese
patients reported in the literature exhibited intrauterine growth
abnormalities. The presence of IUGR during pregnancy,
combined with prenatal ultrasound monitoring results and the
typical clinical manifestations of the patients after birth,
provides important clues for clinicians to identify and diagnose
KBGS syndrome more promptly and accurately.

KBGS presents certain complexities in clinical diagnosis

due to its phenotypic overlap with conditions such as
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diagnosis of KBGS relies on molecular genetic testing,
specifically confirming the presence of pathogenic variants
in the ANKRDI1 gene or deletions of the 16q24.3 region
containing this gene. In clinical practice, when patients
exhibit characteristic combinations of symptoms (such as
protruding thick  eyebrows,
KBGS should be strongly suspected,

early molecular biological testing is strongly recommended.

cupid’s  bow, and

ears,
macrodontia), and
Early and accurate molecular diagnosis is key to achieving
effective differential diagnosis and timely initiation of

individualized  interventions, which can significantly
improve patient outcomes.

Currently, there are no specific treatment methods for
KBGS. The clinical management of this condition primarily
involves comprehensive supportive strategies, with the core
focus on establishing and relying on the close collaboration
of (MDT). Through

comprehensive assessment of the patient, the team identifies

a  multidisciplinary  team a

specific challenges the individual faces in areas such as

intellectual/developmental delays, behavioral issues (e.g.,
ADHD, autism), epilepsy, skeletal abnormalities (e.g.,
scoliosis), cardiac defects, feeding difficulties, and vision/

hearing problems. Based on this assessment, the team
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FIGURE 3
Changes in height during treatment with rhGH in case 1.

develops and implements individualized, symptom-targeted
with
surgical

supportive treatment plans. For
heart defects may undergo
intervention; epilepsy patients may receive early antiepileptic

example, patients

congenital early
treatment. The objectives of these interventions are to
maximize improvements in clinical symptoms, enhance self-
care abilities, and improve overall quality of life. Short stature
is a common symptom in KBGS patients; 83.33% of the six
Chinese patients and approximately 45.10% of non-Chinese
patients exhibit short stature, with spontaneous catch-up
growth being limited after childhood (30, 31). In recent years,
recombinant human growth hormone(rhGH) therapy has
been shown to improve patient height. Previous literature
reported two children with KBGS caused by ANKRD11 gene

Frontiers in Pediatrics

mutations, accompanied by idiopathic short stature and
growth hormone deficiency, who achieved their genetic target
height rhGH therapy (30). A patient with
microdeletion-type KBGS increased in height by 1.0 SDS

after

after approximately 4 years of rhGH treatment (14). In this
study, patients 1 and 4 received rhGH treatment for 2 years
and 11 months or 13 months, respectively, and their
heights increased by 1.66 SDS and 0.68 SDS, respectively
(Figures 3,4). No abnormalities in blood glucose levels or
other adverse reactions were observed during treatment or
follow-up. However, given that the ANKRDII gene interacts
with the p53 protein and may have potential tumor-
suppressing effects, special attention should be paid to the
safety of growth hormone therapy, particularly regarding
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FIGURE 4
Changes in height during treatment with rhGH in case 4.
carcinogenic risks (32). Therefore, patients receiving growth  and therapeutic team collaboration, with symptomatic

hormone therapy should undergo long-term follow-up to
systematically assess treatment efficacy and social value,
ensuring that treatment benefits outweigh potential risks.

Conclusion

Children with KBGS caused by 16q24.3 microdeletion
primarily exhibit distinctive facial features, macrodontia,
skeletal deformities, neurological abnormalities, and ocular
abnormalities. Distinctive facial features, such as a cupid’s
bow lip, prominent ears, and thick eyebrows, may be unique
in Chinese children with KBGS.
condition

clinical manifestations
of the
Treatment primarily depends on multidisciplinary diagnostic

Diagnosis relies on genetic testing.

Frontiers in Pediatrics

supportive therapy aimed at improving patient symptoms.
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