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Introduction: Progressive fibrous dysplasia ossification (FOP) is a rare genetic disease characterized by congenital bone malformations and soft tissue masses that progress to heterotopic ossification. Congenital great toe deformity and progressive heterotopic ossifications with an anatomical and temporal pattern are the two classical clinical characteristics of FOP. We present a unique case of FOP characterized by mandibular angle fascial contracture and back and iliopsoas muscle ossification managed via surgery in a 13 year old girl.

Case presentation: A 13 year old girl with a history of right cervical fascial release surgery and back heterotopic osteotomy presented to our clinic due to recurrence of heterotopic ossification, scoliosis, and progressive joint stiffness. Computed tomography (CT) or magnetic resonance imaging (MRI) examination confirmed heterotopic ossification of the left back and left iliopsoas muscle and spinal scoliosis. Two years after the surgery, the patient presented with recurrence of back heterotopic ossification and rapidly advancing ossification of the left iliopsoas muscle. Six months after surgery, the patient had no disability, pain and clinical recurrence, and the joint function recovered.

Conclusions: In patients with multiple-site heterotopic ossification caused by FOP, oral function and hip stiffness improve with detailed facial release surgery and rehabilitation treatment. However, dorsal fascia ossification and spinal scoliosis can recur shortly after resection.
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Introduction

Fibrodysplasia ossificans progressiva (FOP) is a rare connective tissue genetic disease characterized by congenital big toe deformity and irreversible heterotopic ossification of soft tissue (1, 2). The prevalence of FOP is about 1/2,000,000, and the condition is not affected by ethnicity, geographic predisposition, and sex (3). Heterotopic bone formation leads to joint locking, making movement impossible. FOP progresses with ossification episodes. This extraskeletal bone formation is exacerbated by small soft tissue traumas, myotonia, fatigue, intramuscular injections, and influenza-like infections (4). Thus far, there is no effective preventive or treatment method for FOP. Although surgical treatment is successful in rare cases, new bone formation is observed postoperatively at the surgical site (2). Herein, we present a 13-year-old girl with FOP who presented with heterotopic ossification causing mandibular angle deformity, scoliosis, and severe hip movement limitation.



Case presentation

A 13-year-old girl who had been experiencing spinal scoliosis and rapidly advancing hip stiffness for 2 years visited our hospital. Two years back, she was admitted due to drooping of the right corner of the mouth and ossification of the back fascia (Figures 1A,B, 2, 3A,B). Physical examination revealed facial asymmetry, palpable tumors in the left mandibular angle, and limited oral closure. However, pain was not observed. At the age of 8 years, the patient developed soft tissue heterotopic ossification in the back. After several days, the lesion became stiff like a stone. Halluces were characterized by hallux valgus deformity with big toe deformity. The patient did not have a previous history of trauma, surgeries, infections, allergies, other known underlying conditions, and medication use. She is the second child of a healthy non-consanguineous marriage and has a healthy 24-year-old sister. Her mother remembered that her grandmother had microdactyly of the hallux but no extraskeletal bone formation on the body and no signs of limited activity. Anteroposterior and axial radiographic evaluation showed that a large amount of radiopaque formation was mainly located in the back area and scoliosis (Figures 4A,B). There was a stiff, osseous lesion originating from the left chest wall and extending to the ilium region (Figure 3B). Computed tomography scan revealed spontaneous cervical fusion, heterotopic ossification of the left dorsal fascia causing scoliosis, and developmental deformity of the right chest wall (Figure 5A). The Risser’s sign was grade 0. The patient was then diagnosed with FOP according to the presence of congenital great toe deformity, dorsal fascia heterotopic ossification, and cervical fascia contracture. Therefore, genetic testing was recommended to obtain a definite diagnosis. However, due to financial constraints, the examination was not performed. To prevent the progression of scoliosis caused by tethering during the peak period of spinal growth and oral closure difficulties, back fascia ossification resection and fascial release surgery, which is a minimally invasive procedure, were performed. After 6 months of follow-up, the right cervical fascial contracture, closing movement of the mouth, and facial asymmetry significantly improved. However, the patient developed soft tissue ossification in the back. After several days, the swollen area progressed to ossification. After 2 years of follow-up, the patient came to our hospital for treatment due to continuous right hip pain and rapid progress of hip stiffness, which developed within the last 2 months. Passive left hip range of motions (ROMs) were restricted to 80° flexion, 5° external rotation, and 15° abduction with abnormal gait pattern (Figure 6). She had a history of snoring for 3 years. Physical examination showed improved facial asymmetry and mandibular angle fascia contracture and a mass in the left iliopsoas muscle with bulging but intact overlying skin (Figures 1C, 3C). The mass originated from the left medial side of the iliac and extended to the lesser trochanter on the left leg region (Figures 7A, 9A). Anteroposterior radiography and computed tomography scan showed recurrent heterotopic ossification of the left back with spinal scoliosis and chest wall malformations (Figures 4C, 5B). The patient was provided with a detailed explanation of her medical condition and treatment options. Based on history taking, clinical examination, and thorough diagnostic investigations, surgical resection of large heterotopic ossification in the left iliopsoas muscle area. However, the heterotopic ossification in the left back was left because the growth in the spine stopped. We performed careful dissection to reach the edge of the heterotopic ossified mass, thereby preventing any damage to the neurovascular supply (Figure 8). Resection of the iliopsoas ossification was conducted, and the ossification distal to the lesser trochanter was left to prevent vascular and nerve injury (Figure 8). Intraoperative blood loss 50 ml. Apply drainage tube and confirm again that there is no limitation of joint movement before suturing the wound. Immediately after operation, anteroposterior pelvis radiography showed successful resection of heterotopic ossified mass, which was in accordance with the preoperative plan (Figure 9B). We administrated indomethacin for 4 weeks and thromboprophylaxis for 3 weeks (5, 6). The patient was discharged 7 days after operation, the pain was tolerable, and the passive left ROM was unobstructed. She walked without crutches and was advised to avoid any intense physical activity (e.g., strenuous hip and stretching exercises) for another 2 months. During the follow-up of 6 months after operation, no signs of disability, hip pain and infection were observed, and there were no radiological indications of ossification recurrence (Figure 7B). The passive left hip ROMs were 100° flexion, 35° external rotation, 10° internal rotation, and 30° abduction.
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FIGURE 1
Fascial contracture of right neck and mandibular angle. Panels (A,B) was preoperative condition and panel (C) was 2 years after operation.
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FIGURE 2
Halluces were characterized by hallux valgus deformity with macrodactyly.
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FIGURE 3
Multiple irregular, non-tender, bony hard swellings were found on the back and spinal scoliosis. The osseous lesion beginning from the left chest wall, extending to the ilium region. (A,B) Preoperative physical examination. (C) Two year follow-up.
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FIGURE 4
Anteroposterior and axial x-ray radiographic evaluation showed a massive radiopaque formation located predominantly in the region of back and spinal scoliosis.
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FIGURE 5
Computed tomography revealed spontaneous cervical fusion, heterotopic ossification of the left dorsal fascia causing scoliosis, and developmental deformity of the right chest wall.
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FIGURE 6
Passive left hip ROM was restricted to 80° of flexion, 5° of external rotation, and 15° of abduction with no abnormal gait pattern.
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FIGURE 7
Anteroposterior view of the Computed tomography scan of the left hip confirmed aforementioned findings and additionally revealed heterotopic ossification of the iliopsoas muscle. (A) Preoperative CT reconstruction. (B) 6-month follow-up.
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FIGURE 8
Intraoperative removed ossification mass.
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FIGURE 9
Immediate postoperative anteroposterior pelvis x-ray showed tailored removal of ossification mass according to the preoperative plan. (A) Preoperative X-ray. (B) Immediate postoperative X-ray.




Discussion

Here, we report a special case characterized by fascial contracture of the mandibular horn and back and iliopsoas muscle ossification managed via surgery in a 13-year-old girl. The surgical effect was confirmed during follow-up. Two years after the surgery, mandibular angle fascia contracture and joint stiffness caused by iliopsoas muscle ossification significantly improved. However, back fascia ossification recurred after 6 months.

FOP is a rare genetic disease, which is characterized by congenital bone malformation and soft tissue mass progression to heterotopic ossification. In 1740, John freke first described progressive ossifying fibrous dysplasia (MIM 135100). In order to understand the primary connective tissue involvement of tendons, ligaments, fascia and aponeurosis, Bauer and Bode proposed the term “progressive ossifying fibrous dysplasia” in 1940 and was adopted by Mccussy in 1960 (7). Most patients with FOP have the same ACVR1 gene mutation (c.617g > a; r206h) and classic clinical features. Other mutation sites include L196P, R258S, P197/F198lL, R202I, Q207E, G325A, G328W/G328E/G328R, G356D and R375 (7–15).

Heterotrophic ossification commonly begins in the first decade of the patient’s life. FOP is not associated with ethnicity, race, sex, and geographic predisposition (3, 16, 17). FOP patients have normal characteristics at birth, except for big toe deformities such as pseudoepiphysis, abnormal segmentation, first metatarsal fusion, and hallux valgus (18, 19). In the first 10 years of life, they may develop sporadic painful soft tissue swelling (flare-up) and gradual transformation of the skeletal muscle, tendon, fascia, or aponeurosis into heterotopic ossification These symptoms may occur spontaneously or may be caused by minor trauma, such as muscle stretching, muscular injection, falls, and infections. In a study of 500 patients with FOP, the neck, upper back and shoulder were the first affected areas, with a median age of 8.5–11.5 years. Heterotopic ossification starts from the axis and extends distally to the appendicular area and from the upper limb to the lower limb area, and the latest affected areas are fingers and feet. Chest wall involvement and spinal deformities, including kyphosis, thoracic lordosis and scoliosis, cause thoracic insufficiency syndrome, leading to repeated respiratory tract infections and cardiothoracic failure (20, 21).

In the current case, imaging examination of bilateral short and wide femoral neck and cervical fusion. Moreover, plain radiography revealed high-density tissue ossification on the back and bony bridges of the iliopsoas muscle. High-density muscle calcification and partial fusion with the adjacent bone were observed on computed tomography scans. Kaplan et al. proposed a diagnostic criteria for FOP (22). That is, patients should present with not only clinical and imaging but also definitive genetic characteristics (ACVR1 gene mutation). Therefore, genetic testing was recommended to obtain a definite diagnosis. However, due to financial constraints, the examination was not performed.

Thus far, there is no effective treatment method for FOP. It is necessary to reduce trauma, modify daily activities to an acceptable level, use instruments that can reduce the incidence of falls and injuries, and prevent sports that may cause tissue damage and muscle fatigue. Despite the lack of clinical evidence, brief oral corticosteroid treatment within the first 24 h can inhibit seizures (23). Non-steroidal anti-inflammatory drugs, narcotic analgesics, mast cell and leukotriene inhibitors, and bisphosphate drugs can also be used during or after the attack. However, there is no evidence to support the effect of these drugs on FOP lesions. In the past decade, with the continuous improvement of the understanding of the pathogenesis of FOP, new potential drug targets, such as abnormal regulation of BMP signal, new functions of mutant receptors, the differentiation process of cartilage formation, and the destruction of acvr1/alk-2 expression in transcription and hypoxia regulation around the microenvironment of focal lesions, have been found to be useful in the treatment of FOP (23).

To our knowledge, this is the first case of non-traumatic massive heterotopic iliopsoas ossification described in the literature. Hip joint function and oral closure improved after surgery and rehabilitation treatment. In patients with multiple-site heterotopic ossification caused by FOP, oral function and hip stiffness improve with detailed facial release surgery and rehabilitation treatment. However, dorsal fascia ossification and spinal scoliosis can recur shortly after resection.



Data availability statement

The original contributions presented in this study are included in the article/supplementary material, further inquiries can be directed to the corresponding author.



Ethics statement

The studies involving human participants were reviewed and approved by the Human Ethics Committee of China–Japan Union Hospital of Jilin University. Written informed consent was obtained from the individual(s), and minor(s)’ legal guardian/next of kin, for the publication of any potentially identifiable images or data included in this article.



Author contributions

DS designed the study, conducted all searches, appraised all potential studies, and wrote and revised the draft manuscript and subsequent manuscripts. PL revised the draft manuscript and subsequent manuscripts. JM and ZW assisted with the presentation of findings and assisted with drafting and revising the manuscript. JC conceived and designed the study, assisted with searches, appraised relevant studies and assisted with drafting and revising the manuscript. All authors read and approved the final manuscript.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Abbreviations

FOP, Fibrodysplasia Ossificans Progressiva; ROM, range of motion.



References

1. Rogers JG, Geho WB. Fibrodysplasia ossificans progressiva. A survey of forty-two cases. J Bone Joint Surg Am. (1979) 61:909–14. doi: 10.2106/00004623-197961060-00019

2. Kaplan FS, Le Merrer M, Glaser DL, Pignolo RJ, Goldsby RE, Kitterman JA, et al. Fibrodysplasia ossificans progressive. Best Pract Res Clin Rheumatol. (2008) 22:191–205. doi: 10.1016/j.berh.2007.11.007

3. Shore EM, Feldman GJ, Xu M, Kaplan FS. The genetics of fibrodysplasia ossificans progressiva. Clin Rev Bone Miner Metab. (2005) 3:201–4. doi: 10.1385/BMM:3:3-4:201

4. Baidoo Richard O, Dayie Makafui S. Fibrodysplasia ossificans progressiva: a case report. Ghana Med J. (2016) 50:248–50. doi: 10.4314/gmj.v50i4.8

5. Meyers C, Lisiecki J, Miller S, Levin A, Fayad L, Ding C, et al. Heterotopic ossification: a comprehensive review. JBMR Plus. (2019) 3:e10172. doi: 10.1002/jbm4.10172

6. Ritter MA, Sieber JM. Prophylactic indomethacin for the prevention of heterotopic bone formation following total hip arthroplasty. Clin Orthop Relat Res. (1985) 196:217–25. doi: 10.1097/00003086-198506000-00029

7. Pyeritz RE. Heritable disorders of connective tissue. In: MEM Pierpont, JH Moller editors. The genetics of cardiovascular disease. Boston, MA: Springer (1987). doi: 10.1007/978-1-4613-2305-1_13

8. Kaplan FS, Al Mukaddam M, Stanley A, Towler OW, Shore EM. Fibrodysplasia ossificans progressiva (FOP): a disorder of osteochondrogenesis. Bone. (2020) 140:115539. doi: 10.1016/j.bone.2020.115539

9. Brumat P, Trojner T, Trebše R. Massive heterotopic ossification of the tensor fascia lata in a bodybuilder leading to severe hip dysfunction: a case report. JBJS Case Connect. (2020) 10:e1900581. doi: 10.2106/JBJS.CC.19.00581

10. Nucci A, Queiroz LD, Santos AD, Camargo EE, Moura-Ribeiro MV. Fibrodysplasia ossificans progressiva: case report. Arq Neuropsiquiatr. (2000) 58:342–7. doi: 10.1590/S0004-282X2000000200023

11. Wang Z, Wang X, Liu B, Hou Y. Fibrodysplasia ossificans progressiva in a young adult with genetic mutation: case report. Medicine (Baltimore). (2021) 100:e24620. doi: 10.1097/MD.0000000000024620

12. Posavanika VK, Kannan S. Fibrodysplasia ossificans progressiva: turning into stone! Indian J Pediatr. (2021) 88:314–5. doi: 10.1007/s12098-020-03247-6

13. Kumar RR, Dasgupta S, Suman SK, Kumar U. Fibrodysplasia ossificans progressiva. Rheumatology (Oxford). (2020) 59:1789. doi: 10.1093/rheumatology/kez479

14. Wentworth KL, Masharani U, Hsiao EC. Therapeutic advances for blocking heterotopic ossification in fibrodysplasia ossificans progressiva. Br J Clin Pharmacol. (2019) 85:1180–7. doi: 10.1111/bcp.13823

15. Feldman G, Li M, Martin S, Urbanek M, Urtizberea JA, Fardeau M, et al. Fibrodysplasia ossificans progressiva, a heritable disorder of severe heterotopic ossification, maps to human chromosome 4q27-31. Am J Hum Genet. (2000) 66:128–35. doi: 10.1086/302724

16. Kannu P, Levy CE. Evolving management of fibrodysplasia ossificans progressiva. J Pediatr. (2021) 232:S9–15. doi: 10.1016/j.jpeds.2021.02.037

17. Kaplan FS, Pignolo RJ, Shore EM. The FOP metamorphogene encodes a novel type I receptor that dysregulates BMP signaling. Cytokine Growth Factor Rev. (2009) 20:399–407. doi: 10.1016/j.cytogfr.2009.10.006

18. Akyuz G, Gencer-Atalay K, Ata P. Fibrodysplasia ossificans progressiva: lessons learned from a rare disease. Curr Opin Pediatr. (2019) 31:716–22. doi: 10.1097/MOP.0000000000000802

19. Pignolo RJ, Durbin-Johnson BP, Rocke DM, Kaplan FS. Joint-specific risk of impaired function in fibrodysplasia ossificans progressiva (FOP). Bone. (2018) 109:124–33. doi: 10.1016/j.bone.2017.06.009

20. Pignolo RJ, Bedford-Gay C, Liljesthröm M, Durbin-Johnson BP, Shore EM, Rocke DM, et al. The natural history of flare-ups in fibrodysplasia ossificans progressiva (FOP): a comprehensive global assessment. J Bone Miner Res. (2015) 31:3. doi: 10.1002/jbmr.2728

21. Di Rocco M, Baujat G, Bertamino M, Brown M, Delai PLR, Eekhoff EMW, et al. International physician survey on management of FOP: a modified Delphi study. Orphanet J Rare Dis. (2017) 12:110. doi: 10.1186/s13023-017-0659-4

22. Kaplan FS, Xu M, Glaser DL, Collins F, Connor M, Kitterman J, et al. Early diagnosis of fibrodysplasia ossificans progressiva. Pediatrics. (2008) 121:e1295–300. doi: 10.1542/peds.2007-1980

23. Cappato S, Giacopelli F, Ravazzolo R, Bocciardi R. The horizon of a therapy for rare genetic diseases: a “druggable” future for fibrodysplasia ossificans progressiva. Int J Mol Sci. (2018) 19:989. doi: 10.3390/ijms19040989



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Fibrodysplasia ossificans progressiva: A rare disease with spinal deformity and severe hip dysfunction



		Introduction



		Case presentation



		Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Conflict of interest



		Publisher’s note



		Abbreviations



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Pediatrics

Fibrodysplasia ossificans
progressiva: A rare disease with
spinal deformity and severe hip

dysfunction





OPS/images/fped-10-981372-g008.jpg
s T ;ff;z‘?;'
e e
vy /z;,/’ '.AI_.I.."I i’h’
etls) L 3
U Aia)
it il

i :
g el & :
N
e Y







OPS/images/fped-10-981372-g009.jpg










OPS/images/fped-10-981372-g002.jpg






OPS/images/fped-10-981372-g003.jpg





OPS/images/logo.jpg
¥ frontiers | Frontiers in Pediatrics






OPS/images/fped-10-981372-g001.jpg






OPS/images/fped-10-981372-g006.jpg
’ o
7 S © w O w © vw O w o wown e
M r 2 S 2 o R R0V MT R O M N RS
- =
A
e e
i .
S oE L
—— —
/
' |
1 Tl A
-t ChAS)






OPS/images/fped-10-981372-g007.jpg





OPS/images/fped-10-981372-g004.jpg





OPS/images/fped-10-981372-g005.jpg
. ..’ .\_I.
EN Qe‘ )
Wl
,.., R






OPS/images/cross.jpg
@ Check for updates.





