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Abstract 

Background Fibrodysplasia ossificans progressiva (FOP) is an extremely rare connective tissue disease character-
ized by subsequent ossification of skeletal muscles, tendons, ligaments, and other fibrous tissues. The ossification 
of these tissues progresses during childhood and leads to limb and trunk deformities. Since any surgery may trigger 
subsequent ossification, it is relatively contraindicated for patients with FOP. In this report, we describe our experi-
ence in performing tracheostomy in a pediatric patient with FOP who developed a restrictive respiratory disorder due 
to progressive deformity of the trunk.

Case presentation A 12-year-old boy, diagnosed with FOP at the age of one, was referred for a tracheotomy 
after requiring 2 months of oral intubation and mechanical ventilation due to severe deformity-induced dyspnea. 
After changing from oral intubation to nasal intubation, we carefully considered the indications and benefits of tra-
cheostomy in patients with FOP. Eventually, tracheostomy was successfully performed using our surgical design: 
creating a skin incision at the level of the cricoid cartilage that can always be identified, creating inverted U-shaped 
incision on the anterior tracheal wall to make a flap, and suturing the entire circumference of the tracheotomy 
and skin. One month after the surgery, he regained normal breathing and pronunciation and returned to school. The 
patient showed no unfavorable postoperative outcomes over a 4-year follow-up period.

Conclusions Tracheostomy in our pediatric case of FOP required careful perioperative management. However, it 
could effectively improve the patient’s quality of life.

Keywords Fibrodysplasia ossificans progressiva, Tracheostomy, Surgical intervention, Quality of life, Flare-ups, 
Dyspnea

Background
Fibrodysplasia ossificans progressiva (FOP) is an 
extremely rare connective tissue disease associated with 
mutations in the activin A receptor type 1 gene. FOP 
affects approximately 1 in 2 million people, with only 

60–80 cases identified in Japan [1]. It is characterized by 
tissue swelling (flare-ups) and subsequent ossification of 
the fascia, muscles, tendons, ligaments, and other fibrous 
tissues beginning from childhood, consequently leading 
to deformity of the limbs and trunk. The first “flare-up,” 
which leads to formation of bones associated with FOP, 
usually occurs before the age of 10. The period from FOP 
diagnosis to the occurrence of early symptoms is approx-
imately 1.5  years [1]. Regarding flare-ups occurrence, 
steroids and bisphosphonates are generally used for pre-
venting ossification. However, the efficacy of these drugs 
remains uncertain.
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FOP does not affect intelligence. The average life expec-
tancy of patients with FOP is 40 years. The main causes 
of death are pneumonia and cardiopulmonary failure 
due to thoracic insufficiency syndrome [2]. Any form of 
physical trauma to the body such as a knock, bump, fall, 
intramuscular vaccination, surgery, or even a common 
viral infection such as influenza can trigger activation of 
the FOP gene.

In this report, we describe our experience in perform-
ing tracheostomy in a pediatric patient with FOP who 
developed restrictive respiratory disorder due to progres-
sive deformity of the trunk from early childhood.

Case presentation
A 12-year-old boy (height: 109  cm; weight: 21  kg) with 
FOP was referred to our hospital for tracheostomy. He 
had undergone orotracheal intubation 2 months prior 
owing to restrictive ventilatory impairment caused by 
severe deformities and contractures of the neck, thorax, 
and spine.

The patient was diagnosed with FOP at the age of one. 
The ectopic ossification and deformation of his cervical 
scapulothoracic cage occurred and progressed without 
intellectual disability, difficulties in walking, or problems 
attending school. He required oxygen administration 
from the age of nine years because of restrictive ventila-
tion failure. However, ectopic ossification and his cervical 
scapulothoracic deformity rapidly progressed. At the age 
of 12, he developed severe dyspnea requiring emergency 
oral intubation and mechanical ventilation.

We were concerned that many surgical procedures, 
including tracheostomy, were typically contraindicated 
for patients with FOP, because they could lead to ectopic 
ossifications. Therefore, we visited the patient at the 
referring hospital for preliminary assessment. Physical 
examination revealed that the patient could not be placed 
in the supine position. In addition, we observed that the 
space in his anterior neck was insufficient for the surgery 
because the patient could not stretch his neck (Fig.  1). 
Based on these findings, tracheostomy was considered 
extremely difficult for him.

Very few cases of tracheostomy performed in patients 
with FOP during childhood have been reported. While 
we were researching surgical options for our patient, 
unscheduled extubation was performed twice within 4 
weeks. Each reintubation after the events was very dif-
ficult. Furthermore, the patient had difficult experi-
ences such as flare-ups, atelectasis, and pneumonia. He 
endured great emotional distress and hoped for trache-
ostomy as soon as possible. After thorough research and 
several preoperative meetings, we decided to perform the 
procedure.

Two weeks before surgery, the patient was transferred 
to our hospital for preoperative evaluation and prepara-
tion. We examined the neck and thorax deformity under 
general anesthesia and changed the intubation route 
from oral to nasal. Three-dimensional computed tomog-
raphy (3D-CT) was performed to facilitate the selection 
of his tracheostomy tube (Fig.  2). Given the patient’s 
severe scoliosis and contracture, the shape and condi-
tion of his neck and chest and the position of his trachea 
were significantly different from those of a healthy child. 

Fig. 1 Limited space in the anterior neck due to thoracic trunk 
deformity at initial oral intubation

Fig. 2 Three-dimensional computed tomography (3D-CT) 
before tracheostomy
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Therefore, preoperative 3D-CT was used to clearly visu-
alize the space from the anterior chest wall to the neck, 
measure the distance from the neck skin to the anterior 
tracheal wall, and determine the meandering course 
of the trachea in his daily posture. These insights pro-
vide valuable in preparing a tracheal tube tailored to the 
patient’s specific needs, accounting for the appropriate 
thickness, length, and shape in advance. Ensuring the 
insertion of a suitable tube during tracheostomy was also 
important for the patient’s comfort in the early postop-
erative period.

Although the patient was administered high-dose 
steroids for preventing flare-ups, we performed the 
tracheostomy procedure cautiously. Unlike typical tra-
cheostomy, the trachea was far from the skin because 
the patient’s neck could not be tilted. A horizontal inci-
sion was made on the skin at the level of the inferior 
border of the cricoid cartilage, then the anterior cervi-
cal musculature was divided along the midline gently. 
The blood vessels in the thyroid isthmus were separated 
from the tracheal surface as far as possible without 
damaging thyroid tissues. An inverted U-shaped inci-
sion was made in the tracheal wall from the lower part 
of the cricoid cartilage to the upper part of the second 
tracheal cartilage. Thereafter, the skin was sutured 
to the entire circumference of the tracheal hole. This 
surgical method, involving suturing the trachea to the 
skin, especially closing the mediastinal side with a tra-
cheal wall flap, allowed for safe reinsertion immediately 
after surgery, even if the tube was removed unexpect-
edly. To prevent additional chronic trauma, we did not 
suture the tube to the skin. In addition, his neck and 

shoulder does not move freely, so even if the cannula is 
not tightly secured to his neck, unplanned removal is 
unlikely unless the cannula is intentionally pulled out. 
We performed bronchoscopy to confirm a suitable tube 
for the patient’ deformed trachea and finally selected a 
5.5 Fr cuffed tracheostomy tube (Figs. 3 and 4).

The patient developed postoperative posterior revers-
ible encephalopathy syndrome (PRES), which appeared 
to be caused by stress associated with long-term intu-
bation, requiring sedation and mechanical ventilation 
for 2  days. He had high blood pressure due to PRES 
for a week, without experiencing other complications. 
Oral intake was initiated on postoperative day 5, then 
he recovered to a good state in terms of activities of 
daily living. On postoperative day 7, the patient was 

Fig. 3 Anterior neck appearance during tracheostomy under general anesthesia. a, b Anterior neck space is available in maximum neck extension 
position; c A 5.5 Fr cuffed tracheostomy tube is inserted after tracheostomy

Fig. 4 Schematic diagram showing an inverted U-shaped tracheal 
wall incision and the anterior tracheal wall flap. a Inverted U-shaped 
tracheal wall incision. The dashed circle indicates the surgical field 
of view. T: thyroid cartilage, C: cricoid cartilage, 1–3: tracheal cartilage; 
b Anterior tracheal wall flap, 1.2: tracheal cartilage (lateral view)
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transferred to the previous hospital and discharged 
after a period of physical therapy.

One month after the surgery, the patient was placed on 
a ventilator at night only. The tracheostomy cannula was 
replaced with the cuffless one, consequently, he could 
breathe and speak easily. The postoperative CT showed 
no ossification at the surgical site or abnormal cannula 
placement (Fig.  5). The patient gradually regained the 
ability to speak and could return to his school. His ability 
to resume his daily activities indicated that the tracheos-
tomy improved his quality of life (QOL).

At the time of this report, the patient was 16 years old. 
He is a high school student and has lived with his fam-
ily as he wanted before the surgery. Since the patient is 
growing with a progressive disease, several problems 
have been encountered. His ventilatory impairment pro-
gressed to the point where he needed a ventilator almost 
all day long, and required high airway pressure with a 
cuffed cannula to maintain breathing during sleep. Cur-
rently, it is difficult for him to undergo cannula replace-
ment without general anesthesia due to pain and fear of 
dyspnea.

Discussion
There are very few reports of tracheostomy performed 
in patients with FOP; thus, the prognosis of the proce-
dure remains unclear. Respiratory failure may occur in 
pediatric patients with FOP with rapid progression of 
heterotopic ossification and deformation. We believe that 
careful management with tracheostomy would be useful 
for maintaining patients’ QOL.

According to the treatment guidelines provided by 
the International Fibrodysplasia Ossificans Progres-
siva Association for preserving the respiratory tract in 
emergency situations, nasotracheal intubation should 
be the preferred and initial treatment option. However, 

tracheostomy may be performed if tracheal intubation 
was difficult [3]. This approach is supported by several 
reports on the possibility of FOP flare-ups occurring after 
minor stimulation [4–7]. In our case, we describe a case 
of a smart 12-year-old boy enjoying school life. Therefore, 
his family and medical team staff could not give up on his 
engagement in normal daily activities while keeping the 
tracheal intubation.

A few reports on tracheotomy in patients with FOP 
indicated that muscle injury could cause ossification, 
whereas damage to the skin or subcutaneous tissue did 
not trigger it [8–10]. Other case reports have shown that 
multiple laparotomies did not cause ossification [11]. 
Additionally, the author of a previous case report advised 
that we opt for safe tracheostomy performed after preop-
erative 3D-CT [12]. These reports supported our decision 
in choosing the option of tracheostomy. Furthermore, 
our treatment was based on our previous experience with 
performing tracheostomies in patients with severe motor 
and intellectual disabilities, who had neck contracture 
and meandering trachea caused by severe scoliosis and 
chest deformity. This experience also helped us consider 
postoperative cannula management.

Similar to the patients with FOP who require endotra-
cheal intubation [13, 14], our patient in the present study 
had a severe physical deformity. Consultations with 
healthcare staff from multiple disciplines confirmed 
using high-dose steroids for preventing flare-ups in 
the perioperative period. Owing to the patient’s severe 
deformity and limited backward flexion of his neck, we 
could not perform the typical operative procedures and 
techniques. Eventually, the tracheostomy was success-
fully performed under our surgical design. The procedure 
was also effective in preventing postoperative disloca-
tion of the tracheal cannula and facilitating reinsertion 
after extubation, at any condition. We were also careful 
to ensure that invasion into the fascia and muscles dur-
ing surgery was as minimal as possible, even when using 
retractors. After the surgery, no ossification occurred 
at the surgical site for four years. More importantly, the 
patient has been satisfied with his postoperative QOL. 
The outcome of this case indicated that our experience 
with tracheostomy could provide useful information for 
managing pediatric patients with FOP with early-onset 
dyspnea.

Nevertheless, due to the patient’s severe physical 
deformity, several problems occurred during his post-
operative management and care. Existing pediatric 
tracheostomy cannulas were not suitable for this case 
who required long vertical insertion through the tra-
cheostomy due to tracheal deviation associated with 
severe scoliosis. The tip of the tracheostomy tube had 
to be placed vertically in his tracheobronchial space. 

Fig. 5 Computed tomography (CT) image at 1 month 
after tracheostomy. CT shows no ossification at the surgical site 
or abnormalities in cannula placement
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Repeatedly performing bronchoscopy and re-selecting 
the cannula depending on the condition in the trachea 
and his growth were important.

For his family, daily care has been challenging in terms 
of fixing the cannula band, cleaning the neck skin, avoid-
ing skin ulceration by the cannula and accessories, and 
preventing unplanned removals. However, his family 
was grateful and very happy to be able to have him live at 
home with them.

Since the patient is now an adolescent, his body is 
growing rapidly, the scoliosis is progressing, and his tra-
chea is deviating in a complicated manner. Because his 
lung disease (thoracic insufficiency syndrome) has pro-
gressed gradually and required constant positive pressure 
ventilation, he currently uses a cuffed tube. Therefore, 
cannula selection has become quite challenging. We will 
continue to report the long-term outcomes of this case 
while considering the optimal cannula at each follow-up 
stage.

Conclusions
Tracheostomy could be a useful option for improving the 
QOL in a patient with FOP during childhood.
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3D-CT  Three-dimensional computed tomography
PRES  Postoperative posterior reversible encephalopathy syndrome
QOL  Quality of life

Acknowledgements
We are very grateful to Dr. Hitoshi Mikami and Dr. Ken Ishikawa of the pediatric 
department for their great cooperation in this treatment.

Author contributions
The authors confirm contribution to the paper as follows: study conception 
and design: Megumi Kobayashi, Misako Hirai; data collection: Megumi Kob-
ayashi; analysis and interpretation of results: Makoto Suzuki, Akira Sasaki; draft 
manuscript preparation: Megumi Kobayashi, Misako Hirai. All authors reviewed 
the text and approved the final version of the manuscript for publication.

Funding
Not applicable.

Availability of data and materials
All data generated or analyzed during this study are included in this published 
article.

Declarations

Ethics approval and consent to participate
All procedures followed were in accordance with the ethical standards of the 
committee responsible for human experimentation and the Helsinki Declara-
tion of 1964 and later versions. Approval of our manuscript by an Ethics 
Committee of Iwate Medical University was not applicable. Informed consent 
for inclusion in the study was obtained from this patient.

Consent for publication
Written informed consent was obtained from the parents of the patient for 
publication of this report.

Competing interests
The authors declare that they have no competing interests.

Received: 19 December 2023   Accepted: 9 March 2024

References
 1. Hage N, Nakashima Y, Hiroshi Kitoh H, Kamizono J, Katagiri T, Saijo H, et al. 

Fibrodysplasia ossificans progressiva: review and research activities in 
Japan. Pediatr Int. 2020;62:3–13.

 2. Kaplan FS, Zasloff MA, Kitterman JA, Shore EM, Hong CC, Rocke DM. Early 
mortality and cardiorespiratory failure in patients with fibrodysplasia 
ossificans progressiva. J Bone Joint Surg Am. 2010;92:686–91.

 3. Pignolo RJ, Cheung K, Kile S, Fitzpatrick MA, De Cunto C, Al Mukaddam 
M, et al. Self-reported baseline phenotypes from the International Fibro-
dysplasia Ossificans Progressiva (FOP) Association Global Registry. Bone. 
2020;134: 115274.

 4. Zaghloul KA, Heuer GG, Guttenberg MD, Shore EM, Kaplan FS, Storm PB. 
Lumbar puncture and surgical intervention in a child with undiagnosed 
fibrodysplasia ossificans progressiva. J Neurosurg Pediatr. 2008;1:91–4.

 5. Janoff HB, Zasloff MA, Kaplan FS. Submandibular swelling in patients 
with fibrodysplasia ossificans progressiva. Otolaryngol Head Neck Surg. 
1996;114:599–604.

 6. Parekh UR, Read S, Desai V, Budde AO. Emergent airway management in a 
case of fibrodysplasia ossificans progressiva. J Anaesthesiol Clin Pharma-
col. 2014;30:565–7.

 7. Deguchi Y, Seki H, Tamaki H, Ouchi T. Successful airway and anesthesia 
management using a high flow nasal cannula in a fibrodysplasia ossifi-
cans progressiva patient during general anesthesia: a case report. A A 
Pract. 2020;14:75–8.

 8. Kleyenstüber T. Anaesthetic considerations in a child with fibrodysplasia 
ossificans progressiva. S Afr J Anaesth Analg. 2019;25:29–32.

 9. Tumolo M, Moscatelli A, Silvestri G. Anaesthetic management of a child 
with fibrodysplasia ossificans progressiva. Br J Anaesth. 2006;97:701–3.

 10. Lininger TE, Brown EM, Brown M. General anesthesia and fibrodysplasia 
ossificans progressiva. Anesth Analg. 1989;68:175–6.

 11. Okamoto N, Tazaki T, Shintakuya R, Hirano T, Sasaki M, Takahashi S, et al. 
Fibrodysplasia ossificans progressiva with two emergency laparotomies: 
a case report. Int J Surg Case Rep. 2020;73:196–8.

 12. Santoro AS, Cooper MG, Cheng A. Failed intubation and failed oxygena-
tion in a child. Anaesth Intensive Care. 2012;40:1056–8.

 13. Kilmartin E, Grunwald Z, Kaplan FS, Nussbaum BL. General anesthesia for 
dental procedures in patients with fibrodysplasia ossificans progressiva: a 
review of 42 cases in 30 patients. Anesth Analg. 2014;118:298–301.

 14. Padia R, Miller C, Patak L, Friedman SD, Stone K, Otjen J, et al. Simulation-
guided tracheotomy in a patient with fibrodysplasia ossificans progres-
siva. Laryngoscope. 2019;129:812–7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Tracheostomy for the pediatric patient with fibrodysplasia ossificans progressiva: a case report
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Discussion
	Conclusions
	Acknowledgements
	References


