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ABSTRACT

The author presents the case of a patient afflicted by pes anserine bursitis completely resolved thanks to treatment
with oxygen-ozone therapy. The complete recovery was confirmed by the control with Magnetic Resonance one month
after the treatment.

The imaging-guided intra-bursal injection of the oxygen-ozone gas mixture can therefore be considered a valid
therapeutic alternative in the treatment of inflammatory and overload joint pathology; as a method of simple and rapid
implementation with low costs and without significant side effects or contraindications.
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INTRODUCTION

Pes anserine bursitis is part of the large group of so-called overload diseases. The inflammatory process affects
the bursa’s anatomical complexity of the goose paw (sartorius, gracilis, and semitendinosus). The treatment of pes 
anserine bursitis finds as the first therapy the suspension of the activity that caused the inflammation, then uses not 
particularly aggressive therapies such as anti-inflammatory drugs, cryotherapy (for periods of 15 min), ultrasound 
physiotherapy, tecar therapy, strengthening of the quadriceps muscles, stretching of the internal flexor and rotator muscles 
of the knee. Oxygen-ozone therapy can be a valid and effective alternative in the treatment and resolution of the
inflammatory process of pes anserine bursitis. In addition, the infiltration of the mixture directly into the bag, thanks to
ultrasound control, allows the anti-edema effect of ozone optimally and effectively activates the mechanisms that oversee
the anti-inflammatory response (1, 2).

Clinical Case
A 41-year-old male amateur basketball player underwent arthroscopic surgery for a medial meniscectomy in

January 2016. In March, he came to our attention complaining of pain on the inside of the knee. The pain increased with
movements, while a state of rest relieved the symptoms. Physical activity exacerbated the symptoms, and the pain was 
evoked by pressure palpation in the affected area. Following the poor results obtained after the targeted physical therapies 
and the administration of anti-inflammatory drugs, he was subjected to magnetic resonance imaging of the knee (3) (Fig.
1).
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ABSTRACT

Dentinogenesis imperfecta (DGI) is an inherited dentin disease resulting in fragile teeth that affect the primary 
and permanent dentitions.  It causes physical and aesthetic problems, including tooth discoloration and staining, and 
is responsible for great damage and wear to the entire dentition. DGI is classified into three types, with COL1A1 
and COL1A2 gene mutations present in the first type, and mutations of the DSPP gene present in the second and 
third types. Treatment is focused on the restoration and replacement of damaged and worn teeth, as well as aesthetic 
improvements.  Restorative, prosthodontic, and orthodontic treatment is often necessary.  The aim of this paper is 
to shed light on this pathological disease and the importance of obtaining an early diagnosis which is necessary to 
implement treatment.
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INTRODUCTION

Dentinogenesis imperfecta (DGI) is an autosomal dominant inherited dentin disorder that affects both the primary and 
permanent dentitions. It causes physical and aesthetic problems, including opalescent dentin, brown or blue-hued tooth 
discoloration and staining, and is a common genetic dentin defect, estimated to affect 1 in 8,000 people (1). 

A brief look at the history of DGI shows that it may have been first identified in 1882 by Barret, and that the enamel 
deformity occurring in the disorder was first described in literature in 1971 (2). 

DGI was originally classified in three types in 1973 by Shields; these being Type I, II and III (3). These are continued 
to be referenced today, as well as a newer, revised system of two types.  

This review outlines the current literature on DGI with a summary of the clinical characteristics, the classification of 
the disorder into subgroups, and the standard treatment options.  Because of the serious physical and aesthetic problems
associated with the disorder, an early diagnosis is vital.
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Clinical description
DGI is an autosomal dominant disease consisting of dentin defects, altered dentin mineralization and limited root 

dentin.  The teeth are made up of four different tissues, which include the dentin, enamel, cementum, and pulp. The teeth 
are mostly composed of dentin, which is softer than enamel (4). This dentin is altered in people with DGI. 

DGI is characterized by opalescent dentin, a characteristic discoloration and staining of the teeth, enamel loss, tooth 
weakening and erosion, bulbous crowns, cervical restriction, short roots, and destructed root canals and pulp chambers 
(5). Clinical severity of the disease is variable and can range from mild to very severe (6).

Crown discoloration is a pronounced characteristic, and can present with grey, bluish-grey, and amber-brown tinges 
(7).  Teeth present with a translucent, opalescent quality. These aspects are aesthetically displeasing and can cause 
phycological distress for the patients.  

Structurally, the teeth are very delicate and wear easily.  Enamel damage, chipping and crown destruction can present, 
and the crowns themselves may appear as bulbous or domical and smaller than usual (8). Cervical restriction due to the 
erosion of the hard tissues around the neck of the teeth may also be noted. The roots are shortened, and canals and pulp 
chambers can be destructed or obliterated (9). 

Diagnosis of DGI is usually obtained through clinical examination, radiography, and assessments of family history, 
and genetic counseling can be confirmative.

A case revision was presented by de La Dure-Molla which compared the severity of clinical features between the 
primary and permanent dentitions.  This showed that milder symptoms occurred in the cases of the permanent teeth, with 
milder and severe symptoms presenting in the cases of the primary teeth (10). 
 
Classification 

DGI was classified into three types by Shields.  All three types are inherited genetic disorders, but the responsible genes vary. 
Type I DGI is associated with osteogenesis imperfecta, a congenital disorder linked to mutations of the COL1A1 

or COL1A2 genes, that leads to brittle bones and skeletal irregularities. Oral hygiene is affected with tooth loss being 
common. Between 20 and 40 percent of people suffering from osteogenesis imperfecta may have Type I DGI (11).

Dentin sialophosphoprotein (DSPP) gene mutations are present in DGI Types II and III. The DSPP gene encodes 
proteins that create the dentin extracellular matrix, which include collagen type I and the non-collagenous proteins 
responsible for DGI such as dentin sialoprotein (DSP), dentin glycoprotein (DGP) and dentin phosphoprotein (DPP) (12). 
Mutations of the DSPP gene alter the dentin-producing proteins and are responsible for the dentin defects of the disorder.  

Type II DGI, the most common DGI type, shares the same clinical characteristics of Type I, however the distinguishing 
factor is that it is not associated with osteogenesis imperfecta (13). 

Type III DGI is a rare and severe form, associated with a specific U.S. population of Brandywine, located in Southern 
Maryland near Washington, DC (14).  In Type III DGI there is rapid erosion and damage to teeth, with the possibility of 
dental pulp becoming exposed (15).

Shield’s classification of DGI into these three types was clinically based and is still relevant today, however recent 
genetic research by de La Dure-Molla has shown that the three types are a variation of the same disease, and therefore a 
revised classification system was created that divides the diseases into two groups of DGI types II and III (10).

Treatment
Early diagnosis of DGI is vital to initiate proper treatment, as the problematic dentin formation of DGI that leads to 

tooth erosion and fractures, and the destruction can progress quickly, eventually requiring corrective dental procedures 
(16). Treatment follows a multidisciplinary strategy that depends on the patient’s age and severity of the disease (17).  
Restorative, prosthodontic, and orthodontic treatment is often necessary (18).  Improving the aesthetic features of patients 
is also of great importance in regard to the patient’s self-image and oral health-related quality of life (19).

Treatment usually begins with the primary teeth with fillings or crowns.  Dental implants and dentures are standard 
for permanent dentition when replacement becomes the primary option. Orthodontic treatment including removable 
appliances, functional appliances, and fixed appliances, can be a long process and may require years of treatment, which 
can result in frustration and difficulty for the patient (20).  
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Dental implants may have limited success, as they require a solid tooth base to adhere to which may be absent with 
the damage caused by DGI.  There is a risk of implant failure.

Porcelain fused to metal (PFM) crowns and bridges, veneers, as well as stainless steel, composite and all-ceramic 
crowns are used to treat DGI.  Caries are common and pose a great risk of failure for restorations.  Therefore, impeccable 
oral hygiene is of great importance and the patient must commit to this, even in the face of tooth pain and sensitivity (21).

In Type I bisphosphonates are sometimes prescribed to treat the bone problems of the accompanying disorder 
osteogenesis imperfecta.  While these bisphosphonates improve bone qualities, they can negatively impact the oral 
restoration process (22).

CONCLUSION

Although DGI may not be a prominent hereditary disorder overall, it is the most common genetic dentinal disease.  
The attrition and destruction to dentition, as well as the aesthetic impacts of discoloration and staining, can have a severe, 
negative impact on the patient’s life.  The oral quality of life is greatly affected, and subsequent dental restorations and 
replacement may demand an extensive amount of time and commitment on the end of the patient.  Dental anxiety may 
form as a result.  The patient may also suffer with poor self-image and experience negative social aspects resulting from 
the aesthetic qualities of their teeth.

Progress can be made by further investigation into the genetic basis of DGI and the classification of the subtypes, 
important research for early diagnosis and subsequent treatment.

Conflicts of Interest: 
The authors declare no conflict of interest.

Author Contribution: 
The author has read and agreed to the published version of the manuscript.

Acknowledgements:
Special thanks to Alison Williams for her help in the compilation of this manuscript.

REFERENCES

1. Neville B, Damm D, Allen C, Bouquot J. Oral and maxillofacial pathology. 2nd ed. WB Saunders Philadelphia, 2002.
2. Raji M, Vargheese N, Grorge K. Dentinogenesis imperfecta. Report of three cases in an Indian family. Indian J Dent Res 1993; 4(2): 59–64.
3. Shields E, Bixler D, El-Kafrawy A. A proposed classification for heritable human dentine defects with a description of a new

entity. Arch Oral Biol 1973; 18(4): 543–53.
4. Andersson K, Malmgren B, Åström E, Dahllöf G. Dentinogenesis imperfecta type II in Swedish children and adolescents.

Orphanet J Rare Dis 2018; 13: 145.
5. Gama FJR, Corrêa IS, Valerio CS, et al. Dentinogenesis imperfecta type II: A case report with 17 years of follow-up. Imaging Sci

Dent 2017; 47(2): 129–133.
6. Barron MJ, McDonnell ST, Mackie I, Dixon MJ. Hereditary dentine disorders: dentinogenesis imperfecta and dentine dysplasia.

Orphanet J Rare Dis 2008; 3: 31.
7. Nguyen HTT, Vu DC, Nguyen DM, et al. Dentinogenesis Imperfecta and Caries in Osteogenesis Imperfecta among Vietnamese

Children. Dent J (Basel) 2021; 9(5): 49.
8. Wieczorek A, Loster J. Dentinogenesis imperfecta type II: ultrastructure of teeth in sagittal sections. Folia Histochem Cytobiol

2013; 51(3): 244-47.
9. Sinha R, Sarkar S, Khaitan T, Kabiraj A. Dentinogenesis imperfecta: case report and review of literature. Journal of Oral Med

Surg Path Radiol 2016; 2(3): 156-58.



European Journal of Musculoskeletal Diseases 2022; 11(1) January-June, e0005

F. Carinci 4 of 4

www.biolife-publisher.it

10. de La Dure-Molla M, Fournier B, Berdal A. Isolated dentinogenesis imperfecta and dentin dysplasia: revision of the classification. 
Eur J Hum Genet 2015; 23(4): 445-51.  

11. Josic U, Maravic T, Bossù M, et al. Morphological Characterization of Deciduous Enamel and Dentin in Patients Affected by 
Osteogenesis Imperfecta. Appl Sci 2020; 10(21): 7835.    

12. Liang T, Zhang H, Xu Q, et al. Mutant Dentin Sialophosphoprotein Causes Dentinogenesis Imperfecta. J Dent Res 2019; 98(8): 
912-919. 

13. Hart SP, Hart TC. Disorders of Human Dentin. Cells Tissues Organs 2007; 186(1): 70-77.
14. Levin LS, Leaf SH, Jelmini RJ, Rose JJ, Rosenbaum KN. Dentinogenesis imperfecta in the Brandywine isolate (DI type III): 

clinical, radiologic, and scanning electron microscopic studies of the dentition. Oral Surg Oral Med Oral Pathol 1983; 56(3): 
267-74.

15. Jindal MK, Maheshwari S, Verma R, Khan MT. Comparative Study of Dentinogenesis Imperfecta in Different Families of the 
Same Topographical Region. Int J Clin Pediatr Dent 2009; 2(3): 27–34.

16. American Academy of Pediatric Dentristy. Guideline on Dental Management of Heritable Dental Developmental Anomalies. 
Pediatr Dent 2016; 38(6): 302–7.  

17. Abukabbos H, Al-Sineedi F. Clinical manifestations and dental management of dentinogenesis imperfecta associated with 
osteogenesis imperfecta: Case report. Saudi Dent J 2013; 25(4): 159-65.

18. Kaur A, Kumar S, Karda B, Chibh R. Management of Dentinogenesis Imperfecta: A Report of Two Cases. Int J Clin Pediatr Dent 
2019; 12(5): 464-66.

19. Najirad M, Ma MS, Rauch F, et al. Oral health-related quality of life in children and adolescents with osteogenesis imperfecta: 
cross-sectional study. Orphanet J Rare Dis 2018; 13(187).

20. Sawan N. Clear Aligners in Patients with Amelogenesis and Dentinogenesis Imperfecta. Int J Dent 2021; 2021: 7343094.
21. Akhlaghi N, Eshghi AR, Mohamadpour. Dental Management of a Child with Dentinogenesis Imperfecta: A Case Report. J Dent 

(Tehran) 2016; 13(2): 133-38. 
22. Prabhu S, Fortier K, May M, Reebye U. Implant therapy for a patient with osteogenesis imperfecta type I: review of literature with 

a case report. Int J Implant Dent 2018; 4(1): 36.


