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Background

Child development emerges as a complex, dynamic process 
resulting from a bidirectional interaction between the child and the 
environment [1-3].

This process requires the adequacy of intrinsic and extrinsic factors. 
The infant’s neurologic system needs to be in a ready state to receive 
and process environmental input. The development of the human 
brain is a long-lasting process beginning in utero and extending 
throughout the first years of life [4].

In the first stage of life, the response of the child to the environment 
emerges as a behavior involving motor, sensory, relational and 
emotional attitudes.

Risk conditions for developmental impairment

Neurodevelopment may be negatively affected by the presence of 

well-known risk factors: premature birth, acute intrapartum hypoxia-
ischemia, genetic disorders and abnormalities, perinatal conditions 
such as seizures, hypoglicemia, jaundice and infection, exposure to 
toxins, poor or inadequate perinatal care. Developmental disorders 
often are caused by the interaction of many related conditions [1,5-8].

Abstract

Background: Newborns at risk for developmental impairment need a specific follow-up for early diagnosis and 
adequate intervention. During the first year of life neural plasticity is at its highest; this is the most appropriate 
time for an effective intervention, in order to promote healthy relationships and good experiences.
Osteopathy is a manual therapy based on the evaluation and soft mobilization of the musculoskeletal and fascial 
systems in order to improve posture and motor skills. Some studies support its scientific value and safety for 
children undergoing osteopathic treatments.
Materials and Methods: We present clinical data collected during the experience at the program for 
“Neurodevelopmental Follow-up and Pediatric Osteopathy" at Desenzano del Garda Hospital (Italy). It’s a 
public health service in which osteopathy has been included in a perspective of Osteopathic Integrated Early 
Intervention.
The program, covering the first years of life, is dedicated to newborns at risk for developmental impairment and 
consists in:
1.	 Pediatric and neurological examination
2.	 Osteopathic evaluation and treatment performed by physicians skilled in traditional pediatric osteopathy, 

following the teachings of Doctor Viola M. Frymann
3.	 Home program to promote child development. A program that involves parents to create a good 

environment, to improve parent-child relationship and to support motor and sensory development during 
home activities.

Aim of the present study is to review clinical data of babies followed at the program and to describe their 
neurological development.
Results: The program takes care of more than 500 newborns.
Patients have been sent to the program from the Neonatology Department and the Territorial Services.
Average age at the first evaluation is 2 months.
Children followed at the program present the following conditions: prematurity, dystocia or hypoxia, postural 
and orthopedic disorders, congenital syndromes and neurological problems, gastrointestinal functional 
disorders. When necessary, medical advice from other specialists is requested, in a multidisciplinary perspective.
The recommended integrated approach has proved to be very helpful in many aspects: postural setting, motor 
behavior, neuromotor development, gastrointestinal functions, relationship parent-child. Families accepted the 
recommended follow-up program. No child has had any adverse effects.
Conclusions: Our experience encourages to explore the potential of osteopathy in neonatal and pediatric 
care. The Osteopathic Integrated Early Intervention could be considered a model for safe and effective early 
intervention in order to promote development in newborns at risk.
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Cerebral palsy is described as the most common physical disability 
in childhood and occurs in 1 every 500 live births. The complete 
causal path to cerebral palsy is unclear in approximately 80% of cases, 
but risk factors are often identifiable from the history of the child, 
regarding conception, pregnancy, birth and the postneonatal period 
[9].

Preterm birth is commonly defined as any birth before 37 completed 
weeks of gestation, and the number of preterm births has increased 
since 1990. The preterm birth rate is about 10% and worldwide 
nearly 15 million infants are born prematurely annually [1,10]. These 
children often experience significant health problems (respiratory 
illnesses, feeding difficulties, frequent hospitalizations) [1,11-13]. 
Preterm babies are at risk for neurodevelopmental disorders. 5% to 
15% of preterm children will suffer from cerebral palsy. More than 
50% show minor developmental disabilities such as motor, cognitive, 
learning, neuropsychosocial and behavioral impairment [14].

Early onset disorders consist of abnormal movement patterns, 
transient dystonia, postural instability, neurosensory impairments, 
visual problems, coordination disorders and minor neurological 
dysfunctions. Although these signs are often subtle, they may affect 
various aspects of child development such as language, attention, 
memory, visual spatial processing, and executive functioning [15-18].

Evidence of early intervention

An early intervention following hospital discharge is important 
to support optimal outcome in children at risk for developmental 
impairment [11,12]. Adequate follow-up is crucial for an early and 
accurate diagnosis. Children at risk for developmental disorders 
should be identified by the age of 6 months [7,8].

Early interventions from birth to the age of 18 months, when the 
brain is highly plastic, could optimize the development of the central 
nervous system during this critical period [8,19-21]. Outpatient 
follow-up should be initiated immediately after discharge or 
recommended to take place within 1 to 2 months [15].

Brain development and refinement continue postnatally, driven by 
motor cortex activity. Early active movements are essential because 
infants who do not actively use their motor cortex risk to lose their 
cortical connections and dedicated functions. Furthermore, there 
is increasing evidence that the infant’s motor behavior, through 
interaction with the environment, promotes growth and development 
of musculoskeletal structures as well as drives the ongoing 
development of the neuromotor system [8].

Neural networks change in response to environmental stimuli, 
so the structural and functional architecture of the brain changes, a 
process called neuroplasticity. Neuroplasticity is a lifelong process, 
and during the first years of life the child’s brain is highly sensitive and 
adaptable to environmental input, causing rapid changes in neural 
connectivity [ 1-23].

Some systematic reviews shows the effectiveness of early 
interventions based on a program that enhances parent-infant 
interactions, provides optimal environment for learning, promotes 
motor, social and cognitive skills within an enriched environment 
[12,24,25]. Evidence suggests that early high quality parent-infant 
interactions positively influence cognitive and social development in 
children and reduce stress, anxiety and depression in parents [11,12,14].

Value of the osteopathic approach

Osteopathic medicine is a manual therapy based on gentle 
manipulations of the musculoskeletal system. Scientific basis of 
osteopathy is the accurate knowledge of anatomy and physiology of 
the human body.

The founder of osteopathic medicine is Andrew Taylor Still (1828-
1917), a physician who practiced in North America (Kansas and 
Missouri) [26]. The original American School of Osteopathy was 
founded in 1892 in Kirksville (Missouri), where one of the most 
important Universities of Medicine and Osteopathy is still existing 
(A.T. Still Osteopathic Medical University). Nowadays the teachings 
and practice of osteopathy are expanding throughout the whole world.

William Garner Sutherland (1873-1954), student of Dr. Still, 
expanded the osteopathic principles to the cranial field and focused 
his attention on the relationship between cranio-vertebral structures 
and the functioning of the nervous system [27].

The application of traditional osteopathy to children is possible 
thanks to the work and dedication of Doctor Viola M. Frymann (1921-
2016), physician, founder of the Osteopathic Center for Children 
in San Diego (California), an international point of reference for 
neonatal and pediatric osteopathy.

The science of osteopathy is based on the following principles:

1.	 Structure and function are related. The primary function of the 
structure is motion, fundamental to all other body functions. 
Structural integrity will allow freedom of inherent physiological 
motion of the musculoskeletal system. This condition supports 
the efficient functioning of all other body systems, especially of 
the nervous system.

2.	 The whole body is a dynamic unit of function; each body part 
depends on each other. The fascia provides continuity to the 
musculoskeletal structure. Osteopathic medical philosophy 
promotes care for the whole individual; this care includes 
attention to the somatic components, but also to the interaction 
of the individual with the environment.

3.	 The body has in itself an inherent therapeutic potency and 
constant drive towards health. An example of that are the 
physiological mechanisms of self-regulation, and neural 
compensations. This capacity is enhanced following osteopathic 
manipulative treatment [28-30].

Pediatric osteopathy, according to the teachings and the model 
of Dr. Viola Frymann, requires specific competences and training 
to develop a specific sense of touch. Osteopaths have to be skilled at 
examining the soft tissues of the baby, at recognizing tissue texture 
abnormality, asymmetry and motion restriction. According to the 
teachings of Dr. Viola Frymann, pediatric osteopaths need to develop 
a perceptive sense of touch in order to recognize the proprioceptive 
behavior of tissues.

The osteopathic evaluation includes examination of posture and 
motor pattern: postural alignment, range and quality of movements 
in different body regions, symmetry of head and column, respiratory 
excursions of the thoracic region, structure and motion of cranial 
mechanism [28].
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A gentle perceptive palpation, appropriate to the delicate tissues 
of a newborn, can detect somatic dysfunction, which is defined as a 
restriction of movement of the tissues. Somatic dysfunction, listed in 
the International Classification of Diseases (ICD-10 Segmental and 
Somatic Dysfunction), is a restriction of movement in a part of the 
musculoskeletal system [31]. Somatic dysfunction can be consequence 
of delivery or of pathological conditions early in life.

Observation emphasizes the importance of the somatic system in 
the process of development. Aim of the osteopathic intervention is to 
remove, or reduce, the influence of somatic dysfunction in order to 
enable neurological development and support the child in reaching 
his/her optimum potential [32].

Osteopathic manipulative treatment consist in very delicate 
manipulations and soft mobilizations of the musculoskeletal 
structures. The objective of the treatment program is the restoration of 
unrestricted, symmetric, physiologic mobility of all body parts, aimed 
at improving postural setting and at enabling free and symmetrical 
movement [33].

Osteopathic treatment is customized. Each child has different clinical 
problems and unique structural and functional status. Therefore, 
every child needs a specific program of osteopathic treatment, which 
may be integrated with other treatments, if indicated [34].

Osteopathic manipulative treatment appears to be a safe treatment 
modality in the pediatric population, when administered by physicians 
skilled in pediatric osteopathy [35].

The main reasons for consultation are musculoskeletal and postural 
problems (es. plagiocephaly, and torticollis), and gastrointestinal 
functional disorders [36-41].

For children with neurological problems, osteopathy could be 
considered a complementary treatment in the rehabilitation program 
[32]. Osteopathic treatments have a potential role also in prevention 
by integrating them into primary care [34,42].

Materials and Methods

The program for “Neurodevelopmental Follow-up and Pediatric 
Osteopathy” was established at Desenzano del Garda Hospital in 
2010. It’s a public health service dedicated to newborns at risk for 
developmental disorders. Aim of the present study is to review clinical 
data of babies followed at the program and describe their neurological 
development.

The program offers a new model of early intervention based on 
an osteopathic integrated approach. The model has been developed 
following a personal training with Doctor Frymann. She has spent 
many years of her life taking care of children, especially the ones 
with neurological difficulties, in order to help them expressing their 
potential.

Newborns receive the first evaluation as soon as possible after 
discharge from the hospital and follow the program during their first 
years of life. The standard program includes appointments at ages of 
2 – 3 – 6 – 12 – 18 months. A customized program is defined, based 
on the specific needs of each child.

At each appointment the child receives:

1.	 pediatric examination, to evaluate general health, feeding, sleep 
rhythm and growth;

2.	 neurological assessment with careful regard to motor skills and 
progress in development;

3.	 osteopathic evaluation and treatment, performed by physicians 
skilled in traditional pediatric osteopathy;

4.	 consultation with parents to present the home program to 
promote child development.

Professionals who work at the program are physicians with a 
specific training in neurodevelopmental and pediatric rehabilitation. 
They are also osteopaths who followed a specific training with Doctor 
Viola M. Frymann at the Osteopathic Center for Children (San Diego, 
California).

When necessary, medical advice from other specialists is provided 
(neurologist, neurosurgeon, orthopedist) in a multidisciplinary 
perspective.

The basic foundations of the program are:

Neurodevelopmental evaluation, which consists in:

1.	 Postural assessment: Evaluation of postural control and stability, 
with particular attention to alignment and postural stability, 
tone, reflexes and neurovegetative status.

2.	 Observation of motor behavior: Gross/fine motor assessment 
includes identification of aberrant motor patterns, observation 
of visual tracking and patterns of reaching-and-grasping 
movements, observation of general movements quality, 
variability and fluidity.

3.	 Evaluation of stages of development, concerning motor, 
sensorial, relational and cognitive skills Aim of the accurate 
evaluation is also the early recognition of children who require 
specific rehabilitative programs.

Osteopathic evaluation and treatment

Osteopathic traditional approach, based on the teachings of Dr. 
Frymann, consists in very delicate evaluations and mobilizations of 
the musculoskeletal system (Figure 1). Aims of the treatments are:

1.	 to promote optimal motricity and establish functional movement 
patterns, taking into consideration that movement is a basic 
expression of the individual interacting with the environment. 
A good motor control is also necessary for gesture production 
[43-46].

2.	 to improve postural alignment and promote neurovegetative 
functions and stability. Postural stability supports neurovegetative 
functions such as sleep and nutrition. Premature infants show 
irregular sleep-wake rhythm because of brain immaturity and 
circadian rhythms disorders. Furthermore, more regular sleep 
patterns are associated with an increasing functional connectivity 
and neuromaturation [47-51].

3.	 surveillance, prevention and treatment of torticollis and 
plagiocephaly that could interfere with the developmental 
process. Postural plagiocephaly is frequent in preterm babies and 
is associated with delayed development [52]. The osteopathic 
approach is considered adequate for the treatment of positional 
plagiocephaly.
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The final aim of the osteopathic treatment is to promote the well-
being of the children and allow them better opportunities to interact 
with parents and the environment. A strong relationship between 
motor and cognitive areas has been noted.

To promote child development

Involving parents in a home program aimed to:

1.	 improve parent-child relationship. Parents are invited to be 
aware of the competences of their child, to find a channel 
of communication respecting the rhythms of the child and 
recognizing the needs of the baby. This includes sensitivity to 
children’s movements, sound and gesture and interpreting and 
responding appropriately to them. Communicating face-to-
face with the child can support emotional experience, visual 
attention, postural adjustment and it is a good opportunity to 
interact. Early development of communication is the building 
block for cognitive processes, literacy and social interactions. 
Meaningful relationship with the baby provides nurturing care 
that promotes development.

2.	 to offer adequate opportunity for learning.
Parents are invited to create a good environment which provides 
essential infant directed sensory input and offers opportunities 
for the child to explore and build motor and communication 
skills.
Infant stimulation program involves multi-sensory stimulations 
such as auditory, visual, vestibular and tactile stimulations. 
Infant massage is also encouraged. If a delay in a specific area 
is detected, adequate suggestions are recommended to promote 
specific skills, during daily care activities and during play time 
(Figure 2).

The novelty of the program are:

1.	 A combination of pediatric evaluation, neurological assessment 
and osteopathic evaluation performed by the same physician 
allow a better global understanding of the baby development.

2.	 An integration between traditional pediatric osteopathy and an 
individualized program of exercise and stimulations for babies, 
designed to promote specific steps of neurological development, 
produces a better support to early brain development.
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4.	 to support digestive functions and reduce functional 
gastrointestinal disorders such as constipation, gastroesophageal 
reflux, colic.

Figure 1 : Doctor Fymann treating a baby.

Figure 2 : Face-to face interaction it’s a meaningful experience in the 
visual, relational, postural and emotional field [53].
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Results

During 8 years of experience, the program has taken care of 530 
newborns.

We present ethnic origin and clinical characteristics of the babies.

Sending services

Patients have been sent to the program from

1.	 the Neonatology Department 227 babies (43%)
2.	 Territorial Services 303 babies (57%); Pediatrician 226 babies 

(43%), and Neurologist 77 babies (14%) (Figure 3)

Early intervention

The average age at first evaluation is 2 months of life, in accordance 
with recent indications regarding the most suitable age to recommend 
an early intervention.

Multiethnicity

Origin of the families is multiethnic (according to the Italian social 
landscape)

1.	 Italy (362 babies, 68%)
2.	 Other countries (168 babies, 32%). East Europe: 35%, Marocco 

and North Africa: 27%, India and Pakistan: 22%, Central and 
Southern Africa: 13%, Cina: 3%

Reasons for consultation

Children followed at the program presented the following conditions 
at first evaluation:
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3.	 The program is supported by the public health system and 
integrated with all other services of the neonatological-pediatric 
department.

Figure 3: Provenance of children referred to the Service.

Figur 4 : Ethnic Origin of families.
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1.	 Prematurity (185 babies, 35%)
2.	 Plagiocephaly (167 babies, 32%)
3.	 Postural and orthopedic disorders (torticollis, foot deformities, 

postural asymmetries) (45 babies, 8%)
4.	 Difficult delivery with dystocia or neonatal hypoxic-ischemic 

encephalopathy: (35 babies, 7%)
5.	 Gastrointestinal functional disorders (gastroesophageal reflux, 

constipation): 34 babies (6%)
6.	 Minor neurological disorders (hyperexcitability, hypotonia, 

hypertonia, tremors): (28 babies, 5%)
7.	 Congenital syndromes and neurological diseases (Down 

Syndrome, epilepsy neurological delay) (25 babies, 5%)
8.	 Others (sleep disorders, visual problems) (11 babies, 2%)

Satisfaction and safety

Families accepted the recommended follow-up program. The 
increasing number of patients sent to the program, shows its value 
and utility.

Each child received an average of 5 evaluations, for a total of more 
than 2500 session of osteopathic treatments. No child has had any 
adverse effects.

Neurological development

The babies received a neurological evaluation at the age of 12 and 
18 months, performed by a pediatric neurologist. 98% of babies (520 
babies) showed neurological development adequate to their age at 
18 months and were discharged from the program. A few children 
(10 babies, 2%) showed a delay in some areas of development. They 
received an early diagnosis and started a rehabilitation program at 
Territorial Services, which continued after the follow-up. Further 
evaluations are necessary to quantify the results.

Discussion

The purpose of this study is to share our clinical experience. The 
study has methodological limitations. The main limitation is the 
absence of a control group. Ethical consideration suggests that all 
newborns at risk should receive adequate treatment as soon as 
possible. Neurodevelopmental assessment is based on clinical and 
neurological evaluations and not quantified by using a neurological 
scale.

However some clinical consideration can be made. Neurological 
evaluations showed a positive influence on the developmental 
progress of children, with an improvement in motor skills and 
postural assessment.

According to the descriptive statistics of this experience, some 
clinical considerations emerge:

1.	 The model is supported by recent knowledge about child 
development and brain maturation

2.	 The program requires specific training for the physicians 
involved, particularly osteopathic treatment must be applied by 
experienced pediatric osteopaths

3.	 The proposed program is safe and not expensive and can be 
reproduced worldwide, even in countries with limited resources

Conclusion

Children at risk for neurodevelopmental impairment are 
increasing. Early diagnosis and early educational interventions are 
crucial to support optimal outcome for these vulnerable children. 
Many studies evaluated effectiveness of early intervention programs 
focusing on parent-infant relationship, environmental stimulation, 
care giving, meaningful experience, aimed to optimize neuroplasticity 
and promotethe infant’s optimal development. So far no studies 
have considered the value of osteopathy in a program of early 
developmental intervention.
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Figure 5 : Reasons for consultation.
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The proposed model considers the potential of the osteopathic 
approach to support child development, and prepare the child to have 
the opportunity to learn at home through good relationships and 
adequate environmental stimulations.

Traditional osteopathic treatments, following the model of Doctor 
Frymann, is a safe treatment for children in early stages of life.

The program is appropriate to promote neurologic development and 
helpful for early diagnosis of babies with neurological impairment. 
The program is the first experience introduced in the Italian public 
health system that combines traditional osteopathy and a customized 
home program to promote development.

The osteopathic integrated approach could be considered a model 
of early intervention to promote development in newborns at risk.

Our experience encourages to explore the potential of an osteopathic 
approach in neonatal and pediatric care.
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