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Ab s t r Ac t 
VPS45-associated severe congenital neutropenia type V (VPS45-associated SCN5) is an autosomal recessive disorder caused by defective 
endosomal intracellular protein trafficking due to mutations in VPS45 underlies a reduced absolute neutrophil count >500 cells/mm3 and impaired 
neutrophil function. VPS45-associated SCN5 is a very rare condition with only 19 patients previously reported in the literature. Patients suffering 
from this disorder having profound neutropenia in the first months of life, fever, pneumonitis, skin infections, oral ulcerations, and gingivitis. This 
paper reports the first two cases of VPS45-associated SCN5 in Saudi Arabia and describes the treatment approaches for periodontal disease as a 
manifestation of that disorder since the existing dental literature is lacking sufficient information on the management of those kinds of patients. 
The present two cases reflect the importance of early diagnosis of periodontal disease as a possible indicator of underlying systemic disease.
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In t r o d u c t I o n 
VPS45-associated severe congenital neutropenia type V (VPS45-
associated SCN5) is an autosomal recessive disorder caused 
by defective endosomal intracellular protein trafficking due to 
mutations in the VPS45 gene, which is located at chromosome 1q21-
q22, underlies an impaired neutrophil function.1 The mutations 
in the VPS45 gene have been identified in humans in 2013.1,2 
Mutations of this gene have been mapped on c.671 C>A; p.T224A, 
c.712 G>A; p.E238K and c.1403 C>T; p.P468L.1–4 VPS45-associated 
SCN5 is characterized by severely reduced levels of neutrophils in 
the blood by peripheral blood absolute neutrophil count (ANC) 
<500 cells/mm3.5

The common clinical features include profound neutropenia 
in the first months of life, failure to thrive, fever, pneumonitis, 
skin infections, bone marrow failure, hepatosplenomegaly, 
and nephromegaly.1–6 The prevalence of severe congenital 
neutropenia (SCN) is 0.7 per million inhabitants,7 however, VPS45-
associated SCN5 is a very rare condition with only 19 patients 
previously reported in the literature.1–4,8 The most reported oral 
manifestations of SCN include painful aphthous ulcers, gingival 
inflammation with edematous and fiery-red gingiva, gingival 
recession, alveolar bone loss, tooth mobility, and premature tooth 
loss of both dentitions.9–15

Many pharmacological agents are recommended in the 
treatment of SCN patients, such as, corticosteroids, androgens, 
prophylactic antibiotics, splenectomy, or cytotoxic therapy.16,17 
Recently, hematopoietic growth factors produced by genetic 
engineering, recombinant human granulocyte–colony-stimulating 
factor (G-CSF), are considered to be an effective therapy for 
increasing the circulating neutrophils count.13,18,19 However, 
the curative option for patients with VPS45-associated SCN5 is 
hematopoietic stem cell transplant.7,8

The existing dental literature is lacking sufficient information 
on the dental management of those kinds of patients. The purpose 
of this paper is to report the first two cases of VPS45-associated 
SCN5 in Saudi Arabia caused by homozygous mutation in the 
VPS45 gene (c.1229 T>C p.Leu410Pro) on chromosome 1q as well 

as to describe the treatment approaches for periodontal disease 
as a manifestation of VPS45-associated SCN5.

cA s e de s c r I p t I o n
Two Saudi female siblings (a 3-year and 9-month-old girl and 
a 22-month-old girl) with a known case of autosomal recessive 
SCN type V, caused by homozygous mutation in the VPS45 gene 
(c.1229 T>C p.Leu410Pro) on chromosome 1q, were referred to the 
Department of Pediatric Dentistry in King Abdulaziz Medical City 
in Riyadh, Saudi Arabia. The pediatric hematologist referred to the 
two sisters for evaluating the chronic inflammation of the gingiva.

The medical history of the older sister revealed that her ANC 
was <200 cells/mm3 at the time of the diagnosis, a G-CSF was 
administered subcutaneously twice weekly. In addition, she is 
suffering from frequent upper respiratory tract infections and she is 
the child of carrier parents. Whole-exome sequencing confirmed a 
homozygous mutation in the VPS45 gene (c.1229 T>C p.Leu410Pro) 
on chromosome 1q, leading to the diagnosis of VPS45-associated 
SCN5. Upon clinical examination, all the primary teeth were present 
except the maxillary left central incisor which is prematurely lost 
due to severe bone loss. She had multiple carious lesions, severe 
edematous and inflamed gingiva, deep periodontal pockets 
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with clinical attachment level measurements ranged from 4 to 7 
mm, and bleeding on probing, many degrees of teeth mobility, 
and heavy plaque accumulation with poor oral hygiene (Fig. 1). 
Periapical radiographs showed an alveolar bone loss affecting all 
the existing teeth, but the mandibular incisors were affected more 
severely (Fig. 2).

The medical history of the younger sister revealed that her 
ANC was <200 cells/mm3 at the time of the diagnosis, a G-CSF 
was administered subcutaneously twice weekly. In addition, she is 
suffering from frequent upper respiratory tract infections similar 
to her older sister. Upon clinical examination, all the primary teeth 
were present except the primary second molars. She had mild 
edematous and inflamed gingiva with bleeding on probing (Fig. 3). 
Periapical radiographs were not taken due to child cooperation.

The health condition of the older sister as well as the level of 
cooperation necessitates to treat her under general anesthesia. The 
hematologist would like to admit her to the hospital 3 days before 
the procedure for monitoring of neutrophil count. The hematologist 
planned to start on 5 mg/kg G-CSF 3 days before and 3 days after 
the procedure. In addition, a single dose of cefepime 825 mg was 
given before the procedure as antibiotic prophylaxis and followed 
by antibiotic coverage. The treatment plan was established to 
remove any pulpally involved teeth to reduce the future risk of 
chronic bacteremia and to remove any mobile teeth due to alveolar 
bone loss (Fig. 4).

The plan for the younger patient consisted of a plaque control 
program, fluoride application, dietary analysis and advice, recall 

visits for examination and reinforcement as well as parental 
education.

dI s c u s s I o n 
Neutrophils play a significant role in inflammation as well as 
wound healing, and function as the first line of defense against 
pathogenic microorganisms. Defects in the production and life 
cycle of neutrophils are the cause of the development of gingivitis 
which progresses to aggressive periodontitis in primary and 
permanent dentitions leading to a premature loss of teeth with 
adverse psychological effects.20–22 Severe generalized gingivitis, 
tooth mobility, alveolar bone loss, and premature tooth loss in both 
dentitions are also common features in SCN.23,24 These features are 
consistent with the present cases.

The prognosis of patients with SCN has been improved with 
G-CSF therapy. Despite adequate oral hygiene, some patients 
with SCN still suffering from frequent periodontal inflammation.22 
Although both sisters are on G-CSF, they still suffer from periodontal 
disease. Thus, adjusting the ANC to the normal levels is insufficient 
to maintain good oral health in SCN patients because of the defect 
of the antibacterial peptide LL-37.25,26 The side effects of SCN can 
be minimized with appropriate preventive measures and treatment 
approaches. The most effective way includes antimicrobials 
and frequent maintenance appointments.23,27 Several studies 
recommend swabbing with 0.2% chlorhexidine gluconate twice 
daily by the parent to decrease dental plaque accumulation and 
dental caries.19,28–32

Surgical intervention could be the only option in treating 
patients with severe periodontitis as a manifestation of systemic 
diseases, such as, VPS45-associated SCN5. To reduce the risk 
of bacteremia, extraction of pulpally involved teeth and using 

Fig. 1: Preoperative intraoral photograph for the older sister (frontal 
view)

Figs 2A and B: Preoperative radiograph for the older sister (upper and lower periapical views)

Fig. 3: Preoperative intraoral photograph for the younger sister (frontal 
view)
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antibiotics coverage before and after any dental procedure with 
soft tissue manipulation is recommended for such cases.33

co n c lu s I o n 
The present two cases reflect the importance of early diagnosis of 
periodontal disease as a possible indicator of underlying systemic 
disease. There is an urgent need for a call to focus on oral health 
for patients with hematological diseases, such as, congenital 
neutropenia as well as promoting awareness of the interdisciplinary 
relationship between different specialties. Genetic counseling and 
parental education are substantial in the prevention protocols.
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