
Introduction

 Campomelic dysplasia (CD) is a rare genetic disorder that affects 
the development of the skeleton, reproductive system, and face. It 
is characterised by symptoms such as cleft palate, flat front, curved 
and shortened long bones, hip dislocation, underdeveloped lungs and 
chest, laryngomalacia, and ambiguous genitalia. And it is also one 
of skeletal dysplasia. Many affected infants die in the neonatal pe-
riod due to respiratory failure, and CD has been considered a poor 
prognosis. However, there have been reports of long-term surviv-
al cases in recent years. Long-term survival cases of patients with 
CD are known to be Ischiopubic-patella syndrome (IPP), with two  
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possibilities concerning chromosomes: mosaicism of SOX9 muta-
tions and chromosomal rearrangements involving chromosome 17q 
[1,2]. IPPs are characterised by dysplasia of their lower limbs.

 We previously reported on developmentally supportive interven-
tions for a child with CD undergoing long-term hospitalisation [3]. 
Despite the limited environment of the Growing Care Unit (GCU) 
and continuous use of respiratory support, we observed improve-
ments in motor and cognitive development. However, there were no 
previous studies on physiotherapy interventions for children with CD 
at the time of our case report and present.

 Developmentally supportive interventions are essential for chil-
dren with CD as long-term survivors. This narrative review aims to 
(1) review the developmental process of children with CD, the risks 
associated with their growth and the treatment, and (2) discuss the 
necessity of physiotherapy interventions for children with CD.

Methods
 The literature search was conducted between February and March 
2023. The author carried out all searching, screening, and analysis. 
The following databases were used for the search: MEDLINE (Ovid), 
PubMed, Google Scholar®, and for Japanese searches Igaku Chuo 
Zasshi, CiNii.

Developmental process and treatment

 The keywords ‘campomelic dysplasia AND (treatment OR inter-
vention)’ were used in the literature search on the developmental pro-
cess of children with CD, the risks associated with their growth and 
the treatment given. In addition, articles that did not clearly describe 
the development level, motor function and cognitive function of the 
cases during the review as their title, abstract and full-text content, 
and 18 were included in the analysis.

Physiotherapy interventions

 The keywords ‘campomelic dysplasia AND (child OR children 
OR infant) AND (physiotherapy OR therapy OR childcare)’ were 
used in the literature search on developmentally supportive and phys-
iotherapy interventions for children with CD. Articles were reviewed 
in their title, abstract and full-text content, and only one was included 
in the analysis.

Japanese articles

 The keyword ‘campomelic dysplasia’ was used in the literature 
research on Japanese literature search, and 50 results were produced. 
These articles were also reviewed using the same procedure.

Results

 Of the 22 studies reviewed, one was an intervention study [4], and 
21 were case reports. Two studies related to developmentally support-
ive interventions through physiotherapy and childcare and 20 studies 
related to diagnosis and treatment by doctors, including intervention 
studies. One of these 20 studies specified physiotherapy interventions  

Uchida Y, J Altern Complement Integr Med 2023, 9: 351
DOI: 10.24966/ACIM-7562/100351

HSOA Journal of
Alternative, Complementary & Integrative Medicine

Review Article

Yuka Uchida*

Developmental Process and 
Interventions in Long-term 
Survivors of Campomelic 
Dysplasia: A Narrative Review

Abstract
Campomelic Dysplasia (CD) is a rare genetic disorder affecting skel-
etal, genital and facial development. It has been regarded as prog-
nostically unnecessary, but in recent years the number of cases of 
long-term survival has increased. There is characteristic facial and 
bony dysplasia, often associated with respiratory failure. Delayed 
motor development and mental retardation are also often present. 
This review article reviews relevant research articles focusing on the 
developmental process of children with CD and discusses the need 
for developmental support. There are few studies on development in 
patients with CD, although there are studies on diagnosis and med-
ical treatment. There are also no studies on the support needed by 
long-term survivors of CD in their daily and social lives, and further 
research is required.

Keywords: Campomelic dysplasia; Development; Genetic disorder; 
Physiotherapy; Skeletal dysplasia 

http://dx.doi.org/10.24966/ACIM-7562/100341
http://dx.doi.org/10.24966/ACIM-7562/100351


Citation: Uchida Y (2023) Developmental Process and Interventions in Long-term Survivors of Campomelic Dysplasia: A Narrative Review. J Altern Complement Integr 
Med 9: 351.

• Page 2 of 4 •

J Altern Complement Integr Med ISSN: 2470-7562, Open Access Journal
DOI:10.24966/ACIM-7562/100351

Volume 9 • Issue 4 • 100351

for the case. Cases ranged in age from 18 months to 34 years and var-
ied in severity. However, there were reports of relatively mild cases 
in which a mother was found to have CD herself after the birth of 
her child with CD [2], and most studies reviewed reported cases with 
multiple signs and clinical features specific to CD.

 In the following sections, the analysis results are presented in 
terms of what developmental process they followed, what symptoms 
they experienced and what treatment they were given, categorised 
into developmental stages.

Neonatal Period and Fformer Infancy (during admission)

 Some neonates with very mild cases of CD may have no respira-
tory compromise in the neonatal period [4-6]. Still, even in long-term 
survivors, many have respiratory failure and are often intubated and 
managed [2,3,7-14]. Patients are admitted to the hospital until their 
respiratory status is stabilised. The length of hospitalisation varies but 
can last up to a year or more [3,12,13]. The problem with long-term 
hospitalisation is that development can be delayed. After extubation, 
the patient remains connected to a ventilator, nasogastric tube and 
other lines during admission. In addition, there are reports of hypoto-
nia [2,3,14,15], and it is expected that spontaneous movement in the 
neonatal period is expected to be overwhelmingly low due to environ-
mental restrictions and impairment of motor functions.

 However, only two studies reported developmentally supportive 
intervention. In the Growth Care Unit (GCU), the physiotherapist en-
couraged turning and helped a child with CD undergoing long-term 
hospitalisation to assume supine and sitting positions that they could 
not take on her own, which showed not only motor but also cognitive 
development [3]. In the other study, a childcare worker’s intervention 
with a child with CD during a long-term stay in the NICU helped 
increase responses to stimulation and spontaneous movement [13].

Infancy (after leaving the hospital)

 After a prolonged treatment period, infants are discharged from 
the hospital when their respiratory status has stabilised [3,12]. This is 
also the time when cleft palate repair surgery begins to be undertaken. 
A cleft palate is known to be a major complication of CD. Among 
the analysed studies, 13 out of 22 cases reported having a cleft palate 
[2,3,4-6,10,11,14,16-20]. In addition, three studies noted surgery for 
cleft palate by infancy [17,18,20]. Narimatsu et al., [20] also reported 
that the appropriate time for cleft palate repair is 18 months and 15 
years. Regarding speech development, three cases reported dysarthria 
[15-17].

 Children with CD have gross motor developmental delay and tend 
to be able to sit up from the age of 1 year onwards; Giordano et al. re-
ported a case of sitting with support at the age of 1 year, Corbreported 
a case of sitting up at 13 months of age [9], and Fonseca et al., report-
ed a case in which the child achieved a supported sitting position at 
the age of 1 year and six months [11]. Ray and Bowen also reported a 
case in which the patient first sat up at 22 months of age, followed by 
rapid progression of scoliosis [7].

 Regarding spinal deformity, some studies have reported progres-
sive spinal deformity from earlier than 22 months of age. For exam-
ple, Mansour et al. reported cases of progressive spinal kyphosis from 
3 months of age and progressive scoliosis from 9 months of age [2]. 
Neither they indicated when the child was sitting. In the intervention-
al study in which spinal fusion was performed on six children with  

CD who had spinal deformities, the age of the cases ranged from 2 to 
8 years [21]. A case of posterior spinal fusion from the cervical spine 
to the thoracic spine at 30 months of age and another case of posterior 
spinal fusion in another area of the cervical spine at the age of 4 years 
has also been reported [7].

 Children with CD begin to stand at around 1.5 years of age and 
tend to be able to walk at 2 to 3 years of age [2,7,11,15-17]. There are 
reports of plastic braces and Achilles tendon lengthening and dissec-
tion in cases of severe clubfoot; Ray and Bowen showed a case which 
started walking with plastic lower limb braces at 2 to 3 years of age, 
but after surgical treatment such as lengthening Achilles tendon at 
five years and seven months, and spinal fusion A case is reported in 
which the patient was able to walk again with a brace and plastic low-
er limb orthosis [7]. Maffulli et al. reported a case where the patient 
was able to walk at the age of 17 years and was treated conservatively 
with massage, physiotherapy intervention and strapping. However, 
one lower limb was treated with Achilles tendon lengthening and pos-
terior dissection at the age of 5 years and was able to walk again [16]. 
Still, the child had restricted range of motion of the hip and flexion 
contracture of the knee [16].

School age and adolescence

 In this stage of development, school begins. No reports focused on 
school life, but there were studies of cases with special support needs; 
Mansour et al. reported a case of a child with moderate learning diffi-
culties who attended a special needs school [2]; Corbani et al., report-
ed a case of a child with mild mental retardation who entered a special 
needs school [15]; Okamoto et al., reported a case of a child with mo-
tor skills difficulties with sitting and standing and mental retardation 
who entered a special needs school [12]; Castori et al., reported a case 
of a child who received a programme of special support in school [7].

 Some articles reported that intelligence was normal 
[1,2,11,16,17], but many studies reported that the children with CD 
had mental retardation as well as gross motor developmental delay 
[2,3,4,6,12,14,15,19,22].

Adulthood

 Only one study described the motor function and intellectual level 
in adulthood: Takano et al. reported a 34-year-old woman with CD 
who had short stature, cervicothoracic deformity, cleft palate (with 
previous post-repair surgery), severe intellectual disability and leg 
length difference [22]. She was able to stand and walk but easily 
tripped and fell on her longer lower limbs and had a history of five 
fractures between the ages of 28 and 31 years. She also had hyper-
tension, tachycardia and mild aortic regurgitation, for which she had 
been on medication since she was 33.

Discussion

 For low birth weight infants with low tone and significant motor 
developmental immaturity, combined tactile stimulation and joint ex-
ercises [23] have been reported to improve motor development at four 
months and psychomotor development at two years of age [24,25]. 
Many reports of birth weight greater than 2500 g for children with 
CD and low birth weight infants, but it has been reported that they do 
not develop as per normal milestones after discharge from the hos-
pital. This has been reported even in mild cases without symptoms 
of respiratory distress in the neonatal period, with delayed acquisi-
tion of sitting and walking, learning disabilities and delayed mental  
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development [5,15]. Therefore, developmental support from the neo-
natal period could encourage the development of children with CD. 
However, as this review revealed, there are very few studies on devel-
opmentally supportive interventions, and further research is needed.

 A case of a child with CD who has a respiratory failure in the 
neonatal period, but was able to take oral intake after her respira-
tory status had stabilised, has been reported [12]. The problem here 
is oral sensitivity. It has been suggested that there is an appropriate 
period for the start of suckling, including taste and touch and pressure 
stimulation of the pharynx [26,27]. Not experiencing oral intake at 
the most appropriate period can lead to hypersensitivity, leading to 
feeding refusal. Interventions are needed from the neonatal period to 
prevent feeding refusal later in development. It is important for the 
development of children with CD that physiotherapists, as well as 
speech-language pathologists, gently touch the oral cavity to assess 
sensations and help make the experience stimulating.

 Regarding spinal fusion for spinal deformity in CD, Thomas et 
al. stated that although there is a risk of paraplegia, it affects car-
diopulmonary function and early, aggressive treatment is important 
[21]. They also concluded that bracing is an option but does not stop 
progression, suggesting that surgical treatment is more effective [21]. 
However, research is needed on the long-term changes in quality of 
life after surgery for spinal deformity. This is because even if the 
spinal deformity improves, the quality of life (QOL) could still be 
reduced. A study on changes in QOL after surgery for scoliosis in 
patients with neuromuscular diseases reported improved QOL in ce-
rebral palsy and muscular dystrophy but not in spina bifida, conclud-
ing that the quality of evidence is low [28]. It has also been reported 
that a 16-year-old child with athetotic cerebral palsy who underwent 
spinal fusion surgery had difficulty turning over after surgery, which 
he was able to do before surgery [29]. Therefore, it can be said that 
careful consideration should be given to the children’s QOL regarding 
surgery for spinal deformity.

 No studies have investigated the difficulties in daily life, and it 
is not clear what support is needed by long-term survivors with CD. 
As is the case for skeletal dysplasia, most studies have focused on 
medical models such as medical treatment and diagnosis. In contrast, 
very few studies have focused on social models. For non-CD skeletal 
diseases, very few studies related to social models, e.g. in congenital 
spondyloepiphyseal dysplasia aged 2 to 69 years [30]. Takigawa et 
al. reported a study in which patients aged 2-69 were surveyed about 
their social life [31]. Furthermore, for chondrodysplasia, the most fre-
quent skeletal dysplasia, Penny et al. reviewed the literature on life-
long musculoskeletal, neurological, cardiopulmonary, ear, nose and 
throat disorders and complications, using an extended model of ICF, 
and discussed the support needed [32]. For patients with osteoporosis, 
the Screening Tool for Everyday Mobility and Symptoms (STEMS) 
has been developed to assess mobility and symptoms such as pain 
patients with osteoporosis. If more cases are collected, changes over 
time can be monitored to determine the need for intervention and 
treatment. With the recent increase in the number of long-term sur-
vivors among patients with CD, research related to social models is 
needed. The knowledge of the reality of social life and the prediction 
of functional prognosis would be beneficial not only for supporters 
but also for the patients themselves and their families.

Conclusion
 In recent years, with an increasing number of long-term survivors 
with CD, it is expected that they will have to live with and treat a 
variety of complications. Interprofessional interventions tailored to 
developmental and life stages will become increasingly important. 
Developmentally supportive interventions will be necessary as this 
disease, such as CD, is slow but developing. As the patient grows, 
spinal deformities and joint pain problems will emerge. Physiother-
apy interventions, as well as orthotics and surgery, will need to be 
provided accordingly. Further research on the long-term course of 
children with CD is required to know when and what interventions 
are necessary.
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