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Abstract
Osteogenesis imperfecta (OI) constitutes a complex connective tissue disorder extending beyond its
hallmark bone fragility. This case report explores the intricate diagnostic journey involving an elderly
patient with acute chest pain, blue sclerae, and multiple fractures. Despite a thorough cardiac evaluation
yielding normal results, the complex medical history and phenotypic markers directed attention
toward musculoskeletal factors, underlining the importance of comprehensive diagnostic approaches in
hereditary conditions like OI.
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Introduction
Osteogenesis imperfecta (OI), or brittle bone disease, encompasses a genetically and clinically diverse group
of inherited connective tissue disorders. The estimated incidence of OI is approximately 1 per 10,000
individuals [1], and about 85-90% are caused by autosomal dominant inheritance [2]. Recent advancements
in genetic research have identified over 20 distinct genetic causes, including mutations in type 1 collagen
genes, contributing to the phenotypic variations observed in OI. This diversity spans a spectrum of
appearances and severity, ranging from mild to severe phenotypes.

A primary characteristic of OI is the presence of low bone mineral density, which predisposes individuals to
multiple fractures. However, OI extends beyond bone fragility, affecting the function of various connective
tissues, giving rise to numerous combinations of symptoms such as dentinogenesis imperfecta, hearing loss,
joint hypermobility, blue sclerae, and basilar invagination, as well as cardiopulmonary defects [3,4].

We present a late-diagnosed OI case associated with the development of costochondritis.

Case Presentation
A 69-year-old female was admitted complaining of burning chest pain radiating to the back, accompanied by
severe dyspnea that improved with rest. Her medical history included hypertension, stroke, polio infection,
and recurrent bone fractures since childhood. Additionally, a family history of blue sclerae and multiple
fractures was noted.

Upon clinical examination, the patient exhibited a series of distinctive features. Progressive hearing loss was
evident, along with a visual observation of bluish sclerae (Figure 1). Her physical stature was notably shorter
than average, and further examination revealed spinal malformation and deformities in the lower limbs
(Figure 2).
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FIGURE 1: Bilateral bluish sclera
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FIGURE 2: Lower limb deformities

Given the nature of the chest pain, a comprehensive evaluation was undertaken to discern its underlying
cause. This assessment included an electrocardiogram (ECG) that returned typical results with no
indications of cardiac abnormalities. Additionally, cardiac enzyme levels were within the normal range.
Echocardiography and coronary angiography were also performed, which yielded unremarkable findings. A
chest radiograph (CXR) was conducted and unveiled severe scoliosis (Cobb angle of ≥50) (Figure 3). 
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FIGURE 3: Chest radiograph (CXR) showing severe scoliosis (Cobb
angle of ≥50)

Considering her history, clinical manifestations, and radiographic findings, an OI diagnosis was established.
Notably, the patient's chest pain was attributed to costochondritis secondary to OI, owing to chest fractures
and an altered thoracic spine associated with skeletal deformities.

Discussion
Our case presents an intriguing acute chest pain scenario unveiling a distinctive differential diagnosis
involving OI and costochondritis. In this context, costochondritis, characterized by inflammation of the
costochondral or costosternal joints, emerges as a plausible source of chest pain in OI patients. Despite the
patient displaying classical features of OI, the diagnosis was ascertained in later stages, complicating the
clinical picture due to the emergence of chronic characteristics.

OI is a systemic connective tissue disorder with inheritance patterns including autosomal dominant,
autosomal recessive, or X-linked modes [1,5,6]. Most individuals exhibiting the phenotypic manifestations of
OI are attributed to disease-causing dominant variants in the COL1A1 or COL1A2 genes, which encode
crucial components of type I collagen. These pathogenic variants can lead to quantitative
(haploinsufficiency) or qualitative (structural) collagen defects resulting in mild-to-lethal forms (class I to
IV). Although rarer, another dominant form of OI is caused by a recurrent pathogenic variant
of the IFITM5 gene, resulting in variable severity (type V). Approximately 15% of cases result from
autosomal recessive or X-linked mutations in non-collagen genes responsible for impaired collagen
biosynthesis, posttranslational modifications, secretion, and processing or compromised osteoblast
function, resulting in moderate-to-severe OI phenotype [5,6]. For many years, defects in collagen genes
were believed to be the leading cause of OI, but the range of inheritance modes suggests this disease's
heterogeneity [7].

Type I collagen, a primary constituent of various connective tissues, can experience quantity, quality, or

2023 Miantti Ghellere Bonfim et al. Cureus 15(8): e43542. DOI 10.7759/cureus.43542 4 of 6

https://assets.cureus.com/uploads/figure/file/626934/lightbox_482266e0ebdc11edac418bb2b7ef7d50-Figure-3.png
javascript:void(0)
javascript:void(0)
javascript:void(0)


related protein perturbations, leading to compromised bone formation and increased fragility. Furthermore,
extra-skeletal manifestations can arise due to abnormal bone shape and restricted mobility [1].
Consequently, OI has a broad clinical spectrum in which the phenotypic severity can vary widely, even in
identical sequence variants. The 2019 revised Nosology and Classification of Genetic Skeletal Disorders
categorizes OI into five distinct types based on clinical characteristics [4]. OI type I is characterized by a mild
phenotype, typically presenting with nondeforming limbs and persistently blue sclera. OI type II is
associated with perinatal lethality. OI type III is the most severe surviving form related to progressive
deformity. OI type IV represents a moderate form, intermediates between OI types I and III, and adults
always show normal sclerae. OI type V includes calcification of the interosseous membranes and
hypertrophic callus [4].

Among dental and craniofacial clinical manifestations, patients may exhibit dental malocclusion
accompanied by dentinogenesis imperfecta [8]. Mild facial dysmorphism or relative macrocephaly might also
be present [2]. Ocular problems involve blue sclera, myopia, cornea thinning, trauma, and an increased risk
of glaucoma [9]. Hearing loss usually begins in the second to fourth decades of life and is often bilateral and
can be conductive, sensorineural, or mixed [10]. While bone fractures decrease after puberty in OI, hearing
loss exacerbates over time [10,11].

Fractures are the main characteristics in patients with OI. Patients with OI are more susceptible to recurrent
and complex fractures and could have a higher frequency of complications and re-operations [11]. The more
severe forms can lead to deformities of long bones, the craniofacial skeleton, the pelvis, and the spine.
Common spinal manifestations involve scoliosis, kyphosis, abnormalities in the craniocervical junction, and
lumbosacral pathology [12]. Craniocervical junction abnormalities are of particular concern due to potential
life-threatening compression of the medulla and cervical spine [13].

Joint hypermobility, often coupled with scoliosis and chest deformities, can affect pulmonary function and
stature [11,14]. Cardiovascular complications, including valve insufficiency, heart failure, and vascular
aneurysms, tend to manifest in individuals with OI after age 40 [15]. Additional challenges include nonunion
fractures, muscle weakness, joint stiffness, and disuse osteopenia [16].

Manifestations of OI in patients can occur at any stage of life, from intrauterine to late adulthood. This
diagnostic complexity is evident in our patient's case, necessitating thorough clinical and radiologic
evaluation, often over extended periods, to identify mild or atypical presentations [17]. Diagnosis typically
involves a blend of clinical and radiologic findings, complemented by genetic testing for confirmation [1].
Advances in imaging technology have enabled early detection of OI during the first or early trimester [18].

In this case, the convergence of the patient's distinctive physical attributes, family history, and recurrent
fractures indicated OI. The chest pain, radiating to the back with severe dyspnea, was attributed to
secondary costochondritis due to OI. This conclusion was fortified by her history of multiple chest fractures
and an altered thoracic spine, correlating with her skeletal deformities. Notably, the absence of abnormal
findings during the cardiac assessment, alongside the presence of chronic bone fragility fractures, directed
our focus toward musculoskeletal aspects rather than cardiac etiologies for chest pain. Furthermore, given
the intricate medical history, we opted to refrain from extensive cardiac testing due to her limited ability to
undergo physical stress tests due to her bone disease and the absence of suggestive clinical indications.

While the exact etiology of costochondritis remains uncertain, potential factors like repeated minor chest
trauma, rib mobility, scoliosis, osteoarthritis, and scar tissue changes have been posited [19]. Patients
commonly report chest pain characterized as either sharp or dull, which can intensify with trunk movements
and deep inhalations, yet tends to alleviate with quiet breathing and periods of rest, often accompanied by
tenderness upon palpation. Identifying the underlying cause of costochondritis is necessary for appropriate
management [20].

No cure exists for OI, and management involves a multidisciplinary approach, including patient education,
optimization of bone mass, muscle strength enhancement, and specialized orthopedic care.
Bisphosphonates are widely employed to enhance bone density and mitigate fractures [7]. Other therapies,
including denosumab, teriparatide, sclerostin inhibition, and TGF-B inhibition, show positive results but
still need further studies [16]. Regular hearing assessments are essential since about half of OI patients
experience hearing loss after age 40. Consistent surveillance of respiratory, ocular, dental, and cardiac
manifestations is imperative across varying severity levels. Addressing functional limitations and chronic
pain constitutes an integral aspect of OI management [15].

In this instance, it is evident that our patient did not receive appropriate treatment due to the delayed
diagnosis, resulting in the manifestations of chronic features. While several therapeutic approaches are
currently under investigation for early-stage OI patients, only a limited number of interventions are directed
toward elderly patients [7].

Conclusions
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Our case emphasizes the importance of considering OI in the elderly population. Severe cases are often
diagnosed in childhood, while mild cases may not be noticed until later in life. The medical community
should consider the differential diagnosis when a young person presents with a history of recurrent fractures
and be aware of unusual signs of the disease and family history. Although fracture incidence is lower in
adults compared to childhood, the risk of fractures rises again in older age. Timely identification and
implementation of appropriate management strategies are pivotal in relieving symptoms and preventing
complications for individuals with OI.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
Authors' contributions: Luana C. Miantti Ghellere Bonfim and Isadora S. Guerini reviewed and wrote the
paper; Marjorie G. Zambon reviewed the references; and Marcela A. Lopes conceived, designed, and wrote
the paper.

References
1. Marini JC, Forlino A, Bächinger HP, et al.: Osteogenesis imperfecta. Nat Rev Dis Primers. 2017, 3:17052.

10.1038/nrdp.2017.52
2. Jovanovic M, Guterman-Ram G, Marini JC: Osteogenesis imperfecta: mechanisms and signaling pathways

connecting classical and rare OI types. Endocr Rev. 2022, 43:61-90. 10.1210/endrev/bnab017
3. Forlino A, Marini JC: Osteogenesis imperfecta. Lancet. 2016, 387:1657-71. 10.1016/S0140-6736(15)00728-X
4. Mortier GR, Cohn DH, Cormier-Daire V, et al.: Nosology and classification of genetic skeletal disorders: 2019

revision. Am J Med Genet A. 2019, 179:2393-419. 10.1002/ajmg.a.61366
5. Rossi V, Lee B, Marom R: Osteogenesis imperfecta: advancements in genetics and treatment . Curr Opin

Pediatr. 2019, 31:708-15. 10.1097/MOP.0000000000000813
6. Robinson ME, Rauch F: Mendelian bone fragility disorders. Bone. 2019, 126:11-7.

10.1016/j.bone.2019.04.021
7. Botor M, Fus-Kujawa A, Uroczynska M, Stepien KL, Galicka A, Gawron K, Sieron AL: Osteogenesis

imperfecta: current and prospective therapies. Biomolecules. 2021, 11:1493. 10.3390/biom11101493
8. Retrouvey JM, Taqi D, Tamimi F, et al.: Oro-dental and cranio-facial characteristics of osteogenesis

imperfecta type V. Eur J Med Genet. 2019, 62:103606. 10.1016/j.ejmg.2018.12.011
9. Treurniet S, Burger P, Ghyczy EA, et al.: Ocular characteristics and complications in patients with

osteogenesis imperfecta: a systematic review. Acta Ophthalmol. 2022, 100:e16-28. 10.1111/aos.14882
10. Carré F, Achard S, Rouillon I, Parodi M, Loundon N: Hearing impairment and osteogenesis imperfecta:

literature review. Eur Ann Otorhinolaryngol Head Neck Dis. 2019, 136:379-83. 10.1016/j.anorl.2019.05.004
11. Folkestad L, Hald JD, Ersbøll AK, et al.: Fracture rates and fracture sites in patients with osteogenesis

imperfecta: a nationwide register-based cohort study. J Bone Miner Res. 2017, 32:125-34. 10.1002/jbmr.2920
12. Wallace MJ, Kruse RW, Shah SA: The spine in patients with osteogenesis imperfecta . J Am Acad Orthop

Surg. 2017, 25:100-9. 10.5435/JAAOS-D-15-00169
13. Arponen H, Mäkitie O, Haukka J, et al.: Prevalence and natural course of craniocervical junction anomalies

during growth in patients with osteogenesis imperfecta. J Bone Miner Res. 2012, 27:1142-9.
10.1002/jbmr.1555

14. LoMauro A, Pochintesta S, Romei M, D'Angelo MG, Pedotti A, Turconi AC, Aliverti A: Rib cage deformities
alter respiratory muscle action and chest wall function in patients with severe osteogenesis imperfecta.
PLoS One. 2012, 7:e35965. 10.1371/journal.pone.0035965

15. Lafage-Proust MH, Courtois I: The management of osteogenesis imperfecta in adults: state of the art . Joint
Bone Spine. 2019, 86:589-93. 10.1016/j.jbspin.2019.02.001

16. Marom R, Rabenhorst BM, Morello R: Management of endocrine disease: osteogenesis imperfecta: an
update on clinical features and therapies. Eur J Endocrinol. 2020, 183:R95-106. 10.1530/EJE-20-0299

17. Al Kaissi A, Ben Chehida F, Grill F, Ganger R: Progressive collapse of the thoracic cage . Am J Med. 2016,
129:e1-4. 10.1016/j.amjmed.2016.01.036

18. Deguchi M, Tsuji S, Katsura D, Kasahara K, Kimura F, Murakami T: Current overview of osteogenesis
imperfecta. Medicina (Kaunas). 2021, 57:464. 10.3390/medicina57050464

19. Imamura M, Cassius DA: Costosternal syndromes. Essentials of Physical Medicine and Rehabilitation.
Frontera WR, Silver JK, Rizzo Jr TD (ed): Saunders Elsevier, Philadelphia, PA; 2008. 98:545-8.

20. Schumann JA, Sood T, Parente JJ: Costochondritis. StatPearls [Internet]. StatPearls Publishing, Treasure
Island, FL; 2023.

2023 Miantti Ghellere Bonfim et al. Cureus 15(8): e43542. DOI 10.7759/cureus.43542 6 of 6

https://dx.doi.org/10.1038/nrdp.2017.52
https://dx.doi.org/10.1038/nrdp.2017.52
https://dx.doi.org/10.1210/endrev/bnab017
https://dx.doi.org/10.1210/endrev/bnab017
https://dx.doi.org/10.1016/S0140-6736(15)00728-X
https://dx.doi.org/10.1016/S0140-6736(15)00728-X
https://dx.doi.org/10.1002/ajmg.a.61366
https://dx.doi.org/10.1002/ajmg.a.61366
https://dx.doi.org/10.1097/MOP.0000000000000813
https://dx.doi.org/10.1097/MOP.0000000000000813
https://dx.doi.org/10.1016/j.bone.2019.04.021
https://dx.doi.org/10.1016/j.bone.2019.04.021
https://dx.doi.org/10.3390/biom11101493
https://dx.doi.org/10.3390/biom11101493
https://dx.doi.org/10.1016/j.ejmg.2018.12.011
https://dx.doi.org/10.1016/j.ejmg.2018.12.011
https://dx.doi.org/10.1111/aos.14882
https://dx.doi.org/10.1111/aos.14882
https://dx.doi.org/10.1016/j.anorl.2019.05.004
https://dx.doi.org/10.1016/j.anorl.2019.05.004
https://dx.doi.org/10.1002/jbmr.2920
https://dx.doi.org/10.1002/jbmr.2920
https://dx.doi.org/10.5435/JAAOS-D-15-00169
https://dx.doi.org/10.5435/JAAOS-D-15-00169
https://dx.doi.org/10.1002/jbmr.1555
https://dx.doi.org/10.1002/jbmr.1555
https://dx.doi.org/10.1371/journal.pone.0035965
https://dx.doi.org/10.1371/journal.pone.0035965
https://dx.doi.org/10.1016/j.jbspin.2019.02.001
https://dx.doi.org/10.1016/j.jbspin.2019.02.001
https://dx.doi.org/10.1530/EJE-20-0299
https://dx.doi.org/10.1530/EJE-20-0299
https://dx.doi.org/10.1016/j.amjmed.2016.01.036
https://dx.doi.org/10.1016/j.amjmed.2016.01.036
https://dx.doi.org/10.3390/medicina57050464
https://dx.doi.org/10.3390/medicina57050464
https://www.sciencedirect.com/book/9781416040071/essentials-of-physical-medicine-and-rehabilitation
https://www.ncbi.nlm.nih.gov/books/NBK532931/

	Blue Sclerae and Differential Diagnosis in Chest Pain: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Bilateral bluish sclera
	FIGURE 2: Lower limb deformities
	FIGURE 3: Chest radiograph (CXR) showing severe scoliosis (Cobb angle of ≥50)

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


