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ABSTRACT 

Shwachman-Diamond Syndrome (SDS) is a rare 

autosomal recessive disorder characterized by 

various systemic manifestations, including 

pancreatic insufficiency, bone marrow dysfunction, 

and skeletal abnormalities. The dental management 

of patients with SDS is an emerging area of interest 

and this narrative review aims to provide a 

comprehensive overview of SDS, its symptoms, 

and the implications for dental management. 

Oral disease disproportionately affects patients with 

SDS, significantly impacting their quality of 

life.Patients with SDS have been found to have 

significantly more caries in primary and permanent 

dentitions, delayed dental development, recurrent 

oral ulcerations, gingival bleeding upon brushing, 

and pain while eating, compared to healthy 

controls. 

We suggest dental care is provided by a pediatric 

dentist, with close communication with the patients 

medical team and other dental specialist, like 

orthodontists, due to the complicating systemic 

factors and medical considerations involved in the 

dental management of these patients.  

However, general dentists ought to be aware of 

SDS and its associated dental management 

considerations, as not all SDS patients will be able 

to see pediatric dentists. Further research is also 

required to better understand the pathophysiology 

of SDS, its oral manifestations, and optimal 

treatment modalities. 

 

I. INTRODUCTION 
Shwachman-Diamond Syndrome (SDS) is 

a rare autosomal recessive disorder characterized 

by pancreatic insufficiency, bone marrow 

dysfunction, and skeletal abnormalities.(1)SDS was 

first described in 1964 by Bodian et al.(2), and it’s 

prevalence is estimated to be 1:100,000 to 

1:200,000 live births with a median life expectancy 

of 35 years.(3,4) 89% of cases involve a mutation 

in the SBDS gene, located on chromosome 7q11, 

which results in a truncated protein usually 

responsible for RNA metabolism and 

processing.(1)SDS presents with a spectrum of 

clinical manifestations, including delayed growth, 

pancreatic insufficiency, neutropenia, 

thrombocytopenia, and increased risk of developing 

leukemia.(3,5) 

While the systemic effects of SDS have 

been well-documented, its impact on oral health 

and dental management is an emerging area of 

interest. Patients with SDS may experience unique 

challenges related to dental carewith the burden of 

oral disease having a significant impact on their 

quality of life, with dental abscesses being the most 

common infections in these patients and resulting 

in reduced appetite, due to pain while eating.(2,6) 

The dental management of patients with 

SDS requires a multidisciplinary approach, 

involving collaboration between dentists, 

physicians, and other healthcare providers. Early 

identification of oral manifestations, tailored 

preventive strategies, and careful consideration of 

pharmacological interactions are essential 

components of effective dental care for individuals 

with SDS. 

This narrative review aims to provide a 

comprehensive overview of SDS, its symptoms, 

and the implications for dental management. By 

synthesizing existing literature and highlighting 

key clinical considerations, this paper seeks to 

enhance understanding and promote optimal oral 

health outcomes for patients with this rare genetic 

syndrome. 

 

Systemic Manifestations 

Pancreatic insufficiency: Approximately 90% of 

SDS patients are estimated to have pancreatic 

dysfunction within the first year of 

life.(7)Histological examination found SDS 

patients had fat cells replacing acini cells with 

increased interstitial connective tissue, dilation of 

some ductules, while the isle of Langerhans was 

preserved.(8)Pancreatic insufficiency associated 

with SDS can be diagnosed using the classification 

and regression tree (CART) analysis for patients 

over 3 years of age, in conjunction with MRI used 

to detect the fatty tissue replacement.(9)Clinically, 

the secretion of proteolytic enzymes is severely 

decreased leading to steatorrhea, with 50% of cases 
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requiring treatment with pancreatic enzyme 

supplements.(10) 

Liver disease: SDS presents with enlarged liver, 

with increased serum liver enzymes in 75% of 

infants and children.(11) 58% of patients were 

found to have mild to moderate elevation of serum 

bile acide.(11) However, these conditions resolve at 

approximately 5 years of age and appear not to 

have significant effects in adulthood, with magnetic 

resonance imaging (MRI) suggesting no evidence 

of hepatic steatosis, cirrhosis, or fibrosis.(11) 

However, patients may have mild cholestasis in the 

long term and have a tendency to develop hepatic 

and renal microcysts.(11) 

 

Hematologic manifestations: Various hematologic 

conditions present with SDS, including anemia, 

raised fetal haemoglobin, neutropenia, impaired 

neutrophil chemotaxis, thrombocytopenia, and 

increased risk of myelodysplastic syndrome and 

acute myeloid leukemia (AML).(5,12) See table 1 

for estimated prevalence of these conditions and 

note that due to the rare nature of SDS the 

epidemiologic data on it is heavily biased due to 

the small sample sizes, which may over or under 

estimate its true prevalence. 

 

Table 1: Prevalence of Haematologic abnormalities in SDS Patients(5,12) 

Abnormality Estimated Prevalence (%) 

Neutropenia 88-100 

Anemia (normocytic and normochromic) 42-80 

Fetal hemoglobin elevation 44-80 

Thrombocytopenia 24-88 

Pancytopenia 10-65 

Bone marrow dysplasia 0-54 

Bone marrow hypoplasia 39-100 

Myelodysplastic syndrome 0-44 

Acute myeloid leukemia 5-24 

 

Approximately one third of neutropenia 

cases are chronic, while two thirds are intermittent, 

and may be characterized by poor chemotaxis, 

migration, and mobility of neutrophils.(5) The 

majority of cases of thrombocytopenia are mild, 

however, some cases are severe and usually 

associated with AML.(5) 

Haematological conditions are the primary 

source of morbidity and mortality for SDS patients. 

SDS patients have an estimated median survival of 

over 35 years old.(12) The mechanism and 

pathophysiology regarding haematologic 

conditions remains unclear and may be 

multifactorial, with further research necessary to 

discover pathways for targeted therapy.(12) 

 

Oral Manifestations 

Patient with SDS have been found to have 

significantly more caries in primary and permanent 

dentitions, delayed dental development, recurrent 

oral ulcerations, gingival bleeding upon brushing, 

and pain while eating, compared to healthy 

controls.(4) 

Dental caries is a multifactorial disease 

and in patients with SDS neutropenia may play a 

role in its development. The human neutrophil 

peptides 1-3, found within neutrophils and 

normally present in gingival crevicular fluid, are 

involved in nonoxidative microbial elimination, 

and their absence may allow for propogation of 

cariogenic bacteria, leading to increased caries in 

SDS patients.(13) However, this relationship is not 

well established and requires further investigation. 

Another factor that may play a role in the 

increased caries risk of SDS patients is the frequent 

use of cariogenic sugared antibiotic syrups. Oral 

hygiene may also be compromised due to pain 

while brushing the teeth, due to gingival 

inflammation or oral ulceration. Moreover, the use 

of drugs like antiemetics, gastric acid secretion 

inhibitors, and decongestants may result in 

xerostomia as an adverse effect, further increasing 

the caries risk. 

SDS patients are more likely to have 

delayed eruption which may be related to delayed 

skeletal age.(4) Other anomalies, like dental 

dysplasia, impaction, hypodontia, hyperdontia, and 

transposition rarely occurred in patients with SDS 

and are likely not a manifestation of the syndrome. 

Recurrent oral ulcerations are well known 

to be associated with neutropenia and were found 

to be present in 66% of SDS patients, often 

occurring over four times per year.(4) The exact 

pathophysiology in relation to neutrophils is 

unclear and requires further investigation. Other 

factors, like stress, nutritional deficiencies, acute 

infections, immunodeficiency, and trauma, may 
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also play a role in ulcer development in these 

patients. 

Gingival bleeding may be associated with 

thrombocytopenia, poor oral hygiene, or secondary 

vitamin k deficiency following long term antibiotic 

use.(5) The effects of neutropenia on periodontal 

disease are not clear. It is well documented that 

periodontitis can present as a manifestation of 

neutropenia, as the lack of immune cells results in 

impaired defense against gingival pathogens.(14–

20) However, some reports suggest neutropenia 

may act as a protective factor, as a lack of 

neutrophils and their associated lysosomal enzymes 

in the gingival tissue may result in reduced 

inflammation and breakdown of periodontal 

tissue.(4) 

 

Dental management 

SDS patients are at elevated risk of dental 

disease and require careful consideration of 

systemic and psychosocial factorswhen preventing 

and treating infections and symptoms. Preventive 

measures to reduce caries risk, like regular recall 

visits, sealants, professional fluoride application, 

and oral hygiene instruction ought to be prioritized 

from a young age. If signs or symptoms of 

xerostomia are reported or observed, then saliva 

promoting or substitute measures, like xylitol 

containing gum/candies, should be considered, with 

patients being informed that excessive doses of 

xylitol may result in upset stomach. 

Scaling and root planning in conjunction 

with systemic antibiotics has been found to be 

successful in treating most cases of periodontitis in 

patients with neutropenia.(20)Treatment for 

management of SDS patient’s gingival condition 

should consider regular scaling visitsevery three 

months, periodic chlorhexidine mouth rinse, and 

prophylactic antibiotics. 

Oral ulcerations ought to be investigated 

for potentiating factors and can be managed with 

topical anesthetics or benzydamine.Prior to 

prescribing or administering any drug, dentists 

should consider the weight of the patient, due to the 

slower rate of growth, and consider that SDS 

patients may reach toxic doses more quickly due to 

hepatic abnormalities. Acetaminophen is a common 

drug used for pain management in children, and 

patients with SDS should be warned about the 

possible risks associated with taking it in toxic 

doses, again,due to the liver abnormalities and slow 

growth pattern associated with SDS.(11) 

Furthermore, the delayed growth pattern 

linked with delayed erruption of teeth should be 

followed by an orthodontist to ensure occlusion is 

not negatively impacted long term. 

Prior to surgical procedures, a platelet 

count should be obtained, due to the risk of 

thrombocytopenia. Other precautionary measures, 

like treatment in hospital or replacement factors, 

may also be considered when appropriate.  

Moreover, due to the increased risk of 

AML in SDS patients, they should be closely 

monitored for early signs of AML. Oral 

manifestations of leukemia include gingival 

hyperplasia with spontaneous bleeding, fungal 

infections, oral ulcers, and petechial haemorrhages 

of the tongue, lips and palate.(21)Systemic signs 

and symptoms of leukemia include fatigue, 

lymphadenopathy, recurrent infection, bone and 

abdominal pain, and purpura.(21) Monitoring for 

signs of ALM may prove to be difficult, as many of 

the signs are similar to the clinical manifestations 

of SDS, highlighting the importance of 

interdisciplinary care and communication with the 

patients’ medical team. 

 

II. CONCLUSION 
Oral disease disproportionately affects 

patients with SDS, significantly impacting their 

quality of life. The systemic manifestations 

associated with SDS make the dental management 

of these patient more complex. We suggest dental 

care is provided by a pediatric dentist, with close 

communication with the patients medical team and 

other dental specialist, like orthodontists, due to the 

complicating systemic factors and medical 

considerations involved in the dental management 

of these patients. However, general dentists ought 

to be aware of SDS and its associated dental 

management considerations, as not all SDS patients 

will be able to see pediatric dentists. Finally, 

further research is required to better understand the 

pathophysiology of SDS, its oral manifestations, 

and optimal treatment modalities. 
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