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Abstract 
Background: Improper posture is one of the main causes of scoliosis, a common spinal condition. While 

scoliosis can develop at any age, this review focuses on infantile scoliosis and aims to organize 

therapeutic thinking around the treatment of infantile scoliosis and to report modern therapeutic 

approaches with physical therapy as the main focus. 

Methods: A comprehensive literature review was conducted to gather relevant research articles on the 

effectiveness of exercise methods in managing infantile scoliosis. The included studies provided data on 

various outcome measures, including the Cobb angle, trunk rotation angle, spinal flexibility, vital 

capacity, posture, and respiratory function. The researchers reviewed and synthesized the findings from 

these studies, noting significant results and discrepancies between different exercise methods. 

Results: The results of this study demonstrate that the Schroth method effectively improves the Cobb 

angle, reduces trunk rotation angle, increases spinal flexibility, enhances vital capacity, and promotes 

improved posture. Furthermore, exercises with the Dobomed method have shown significant 

improvements in respiratory function, while the Side Shift method did not yield significant differences 

compared to other exercise methods. Additionally, Niederhofferv exercises have been found to be crucial 

for improving posture, muscle strength, maintaining mobility, and facilitating respiratory function. 

Conclusion: These different exercise methods provide a range of benefits in the management of 

scoliosis, targeting various aspects such as spinal alignment, respiratory function, and overall 

musculoskeletal well-being. The applicability of the mentioned exercise methods to toddlers wearing a 

guardian has not been clarified in the available data.  
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Introduction  

The term "scoliosis" originates from the word "scolios," which means crooked. It refers to the 

three-dimensional deformity of the spine, characterized by lateral inclination and rotation of 

the vertebrae (organic forms). According to the Scoliosis Research Society (SRS), scoliosis is 

defined as a spinal curvature exceeding 11 degrees, accompanied by vertebral rotation from 

the average anatomical position. Scoliosis is categorized based on its anatomical location 

(cervical, thoracic, lumbar, cervicothoracic, thoracolumbar) and its convexity (right or left). It 

is a form of spinal deformity that manifests in various ways during human development. In 

severe cases, bracing may be necessary when the deformity reaches 14 degrees, while surgical 

intervention is required for severe scoliosis (over 55 degrees). Idiopathic scoliosis, as 

described by Symeonidis (1997) [36], is a spinal condition characterized by abnormal deviation 

from the midline of the vertebral column, resulting in lateral, anteroposterior, and rotational 

deformations. 

Infantile scoliosis specifically occurs in children before the age of 3, predominantly affecting 

boys. It is characterized by spinal curvatures that form an S or C shape, either to the left or 

right. Most cases of infantile scoliosis resolve spontaneously, but some can progress to severe 

deformities. Severe cases often coexist with hip dysplasia and plagiocephaly (Lampiris, 2007) 
[20]. Infantile scoliosis accounts for only 1% of children with idiopathic scoliosis, and the 

prognosis is worse when it occurs in girls in the right thoracic region. Interestingly, the 

prevalence of infantile scoliosis is higher in Europe compared to the United States. Notably, 

many children with minor curvatures lead normal lives. The curvatures develop within the first 

6 months of life, appearing as S- or C-shaped curves.  
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Around 85% of these curvatures resolve spontaneously when 

scoliosis occurs before the first year of life. The remaining 

15% worsen and present significant distortion, often resulting 

in a hump that typically projects to the left and develops 

during the first half of the child's year. Infants with left-sided 

curvature tend to have a better prognosis compared to those 

with right-sided curvature (Hatzipavlou, 2005) [7]. 

Compensatory curves are rare in infantile scoliosis, and their 

presence is considered a poor prognostic factor. Infantile 

scoliosis often coexists with other conditions such as inguinal 

hernia, congenital heart disease (2.5% prevalence), congenital 

hip dysplasia (3.5% prevalence), and mental retardation (13% 

prevalence). Approximately 83% of cases with infantile 

idiopathic scoliosis exhibit breech, where the newborn's head 

tilts either to the right or left alone, and 50% of affected 

individuals have deformities of the pectoral ribs. Difficult 

cases of occipital cranium (plagiocephaly) are often 

associated with hip dysplasia, and hearing problems may also 

be observed in newborns (Hatzipavlou, 2005) [7]. 

As further discussed in this paper, scoliosis is a multisystem 

disorder that leads to numerous structural and functional 

abnormalities (Marek & Rozek, 2014) [12]. The purpose of this 

study is to organize therapeutic approaches for the treatment 

of infantile scoliosis, with a focus on physical therapy. The 

prevailing scientific view recognizes scoliosis as a three-

dimensional deformity that worsens over time, motivating 

early and effective interventions. 

 

Klapp Method 

The Klapp exercises have been utilized as a physical therapy 

method in the treatment of infantile scoliosis. These exercises 

are performed from the quadrupedal and kneeling positions 

and serve to strengthen the muscles of the spine while 

stretching the muscles on the concave side. The Klapp 

exercises also aim to correct and elongate the spine, providing 

improved breathing function and strengthening the respiratory 

muscles. Additionally, these exercises enhance the flexibility 

and mobility of the lateral aspect of the spine, restoring 

balance and reducing curvatures, pain, and deformities 

(Kotzailias, 2011) [16]. 

In a recent study conducted by De Assis et al. (2017) [9], 

paraspinal muscle strength assessment was performed using a 

manual dynamometer. Preschool-aged children assumed a 

standing position with slightly bent knees, flexed trunk, and 

outstretched arms holding the instrument bar. Clear 

instructions were provided regarding the operation of the 

dynamometer and the protocol for measurement, emphasizing 

the exertion of maximum force. The participants executed a 

partial contraction to engage the muscles in the lumbar region. 

This process was repeated twice with a one-minute interval, 

and the mean values were calculated. The group of children 

included in the study underwent the Klapp method, consisting 

of twenty sessions, three times a week, each lasting fifty 

minutes. During each session, a sequence of eight postures 

from the Klapp method was performed. The children were 

appropriately attired to facilitate the execution of therapeutic 

exercises for spinal control. The results indicated significant 

improvements in flexibility and increased muscle strength in 

the extensor muscles of the spine, highlighting the 

effectiveness of the Klapp method (De Assis et al., 2017) [9]. 

Furthermore, a study conducted by Iunes in 2010 included 

sixteen children, seven of whom were toddlers, who 

underwent Klapp exercises as part of a specific exercise 

program. The outcomes demonstrated improvements in 

shoulder symmetry (acromioclavicular, sternoclavicular) as 

well as increased flexibility in the hip and ankle joints. The 

implementation of the Klapp method in the therapy program 

contributed to the strengthening of the extensor muscles of the 

spine (Dantas et al., 2017) [9].  

 

Schroth Method 

The Schroth method, discovered by Katharina Schroth in 

1921, is a physical therapy approach used in the treatment of 

infantile scoliosis. Katharina Schroth, who herself suffered 

from scoliosis, developed the method as a means to address 

the condition at different ages (Vilanakis and Mosxos, 2018) 
[38]. These exercises aim to improve the overall condition and 

symmetry of the trunk. Patients are trained to understand the 

symmetrical positioning of their bodies within space. The 

method involves corrective rotation of the shoulder girdle to 

bring it back to the frontal plane, just above the pelvis, 

thereby improving postural alignment. It also encompasses a 

comprehensive movement scheme that the physical therapist 

utilizes to teach symmetrical posture (Kotzailias, 2011) [16]. 

The Schroth method is based on five important principles, 

including self-elongation, deflection, deviation, rotational 

breathing, and stabilization of the backbone. These principles 

ensure better alignment between the pelvis and trunk. 

Through the application of these principles, patients learn to 

"unstick" the shortened areas of the trunk and "reduce" the 

stretched areas that contribute to the curvature (Berdishevsky 

et al., 2016) [3-4]. 

The primary goals of the Schroth method in infantile scoliosis 

are as follows: correcting the spinal curvature, improving lung 

function (increasing vital capacity), achieving balanced 

posture, reducing or eliminating pain associated with 

scoliosis, strengthening the trunk muscles in the correct 

position, training to maintain corrected posture, and 

improving spinal mobility (Methimakis, 2021) [23]. These 

exercises in toddlers aim to lengthen the trunk and correct 

body imbalances. Physical therapy focusing on muscle 

symmetry, isometric exercises for body alignment, and 

breathing techniques on the concave side of the body 

contribute to achieving better results (Park et al., 2017) [30]. 

The Schroth exercise program involves correcting scoliotic 

posture through correct breathing patterns, proprioceptive 

stimuli, and the use of mirrors. The effectiveness of Schroth 

exercises may be more significant in scoliosis patients with a 

Cobb angle between 10 to 30 degrees compared to those with 

a Cobb angle exceeding 30 degrees. The exercises should be 

performed for at least one month to yield the best possible 

outcome (Park et al., 2017) [30]. 

Studies have shown positive effects of the Schroth method, 

including improved back muscle strength, enhanced 

respiratory function, reduced pain, improved quality of life, 

increased self-esteem, better prognosis, improved Cobb angle, 

and a potential reduction in the need for surgical intervention 

(Berdishevsky et al., 2016) [3-4]. A study conducted by Vrecic 

et al. (2020) [39] with six young children (aged one and two 

years) demonstrated significant reduction in trunk rotation 

angles, increased lateral trunk bending, improved respiratory 

index, enhanced body posture, and increased spine flexibility 

following the implementation of individualized Schroth 

exercises. Additionally, studies by Schreiber (2016 and 2018) 
[34, 26] involving children aged 2 to 16 years, with and without 

bracing, showed improvement in primary hunchback and 

posture, although this improvement was not directly related to 

the Cobb angle (Methimakis, 2021) [23]. 

In conclusion, the Schroth method in the treatment of infantile 

scoliosis has shown positive outcomes in various aspects, 
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including spinal correction, improved respiratory function, 

pain reduction, enhanced quality of life, and increased self-

esteem. Moreover, it has demonstrated potential benefits in 

terms of prognosis, Cobb angle improvement, and a potential 

decrease in the number of patients requiring surgery. 

 

Dodomed Method 

The Dobomed method, developed since 1979, is a 

conservative approach for managing idiopathic scoliosis that 

addresses trunk deformity and respiratory dysfunction through 

three-dimensional self-correction. It combines elements of 

Klapp's kyphotic position for the thoracic spine and Schroth's 

approach for active asymmetric breathing (Methimakis, 

Aigio, Greece, 2021) [23]. The Dobomed method consists of 

three phases: the preparatory phase involving physical therapy 

and exercises, the basic technique of active three-dimensional 

self-correction, and the final phase. 

The core technique of the Dobomed method is active three-

dimensional correction, focusing on mobilizing the primary 

kyphosis with emphasis on the thoracic spine's kyphotic 

posture and/or the lumbar spine's lordotic posture. This 

correction is performed through closed kinetic chain 

exercises, maintaining a symmetrically positioned pelvis and 

shoulders (Methimakis, Aigio, Greece, 2021) [23]. Throughout 

the exercises, the pelvis and shoulders are initially positioned 

and then kept stable during the inhalation and exhalation 

phases. This symmetrical positioning of the pelvis and 

shoulders is a unique aspect of the Dobomed method 

(Berdishevsky et al., 2016) [3-4]. 

The Dobomed method can be used to treat small, moderate, 

and large scoliosis cases, although its effectiveness depends 

on the flexibility of the curve and patient compliance 

(Dobosiewicz et al., 2008). It is recommended to undergo 

treatment five days a week, supervised by a specialized 

physical therapist, for a period longer than three weeks 

(Saltikov et al., 2014). Studies have shown that the exercises 

of the Dobomed method result in significant improvements in 

respiratory function compared to other methods while also 

improving the condition's morphology (Berdishevsky et al., 

2016) [3-4]. The stabilization of scoliosis curves in children 

following the Dobomed method can also be observed through 

imaging (Methimakis, Aigio, Greece, 2021) [23]. 

 

Side Shift Method 

The Side Shift method, based on the principles of the Schroth 

method, focuses on using lateral movements to stabilize a 

flexible hunchback and correct trunk deviation in the frontal 

plane. This method specifically trains patients to self-correct 

in the frontal plane, aiming to correct the Cobb angle, 

stabilize the spine through exercises targeting the abdominal, 

gluteal, and scapula muscles, and improve breathing, posture, 

and balance (Methimakis, Aigio, Greece, 2021) [23]. 

Dr. Min Mehta first described the Side Shift method in 1985 

and published case reports of 35 patients with idiopathic 

scoliosis to demonstrate the clinical and imaging 

improvements achieved by patients who followed this 

method. Subsequent studies from Japan in 2002 and 2008 

further supported the effectiveness of the Side Shift method as 

a valuable treatment option for scoliosis (Mehta MH, 1985) 
[22]. 

 

Niederhofferv 

Symmetrical exercises targeting the pectoral, abdominal, and 

hip joints are crucial in developing balanced strength on both 

the left and right sides. Additionally, exercises that 

specifically strengthen the extensor muscles of the back are 

essential. These exercises work towards improving posture, 

maintaining mobility, and compensating for spinal 

deformities (Kokkaridas, 2010; Angelopoulou, 2004) [15, 1]. It 

is important to avoid exercises that encourage excessive 

anterior flexibility of the spine or those that may cause injury. 

The overall goal of these exercises is to enhance flexibility by 

stretching the concave side of the scoliosis, increase trunk 

muscle strength, improve rotational movements of the upper 

and lower limbs, alleviate muscle spasms and pain, enhance 

cardiorespiratory function, and provide psychological support 

(Angelopoulou, 2004; Negrini, 2006) [1, 28]. When planning an 

exercise program for individuals with scoliosis, the physical 

therapist should consider factors such as the person's age, the 

specific location of the scoliosis (cervical, thoracic, or 

lumbar), and the severity of the curvature (Angelopoulou, 

2004; Negrini, 2006) [1, 28].  

 

Discussion 

Based on a comprehensive review of recent and authoritative 

sources, it is evident that infantile scoliosis can manifest from 

birth, often due to hereditary factors. While spontaneous 

resolution is common as the child grows older, intervention 

by a physical therapist may be necessary if the condition 

worsens. However, it is important to approach scoliosis as a 

three-dimensional spinal deformity and not limit the 

therapeutic approach to the confines of the clinic. Continued 

exercises at home, guided by a tailored program provided by 

the therapist to the child's parents, are crucial. In some cases, 

surgical intervention may be required based on observations. 

The combined approach of parental guidance and specialized 

physical therapy exercises has shown significant potential in 

improving the cosmetic appearance and functional abilities of 

toddlers with severe scoliosis. The Klapp and Schroth 

exercises have been identified as the most effective methods 

for addressing curvature. 

The Klapp method primarily focuses on improving the 

strength of the spine's extensor muscles, increasing flexibility 

in the hip and ankle joints, and enhancing shoulder symmetry. 

However, it does not directly impact the Cobb angle, which 

measures spinal curvature. 

The Schroth method recognizes the imbalance and asymmetry 

of spinal muscles in scoliosis. By addressing abnormal 

twisting and muscle tension, it aims to restore balance and 

symmetry. The Schroth method typically involves three 

sessions per week and has been found to positively impact the 

Cobb angle, reduce trunk rotation, improve spinal flexibility, 

vital capacity, and posture. 

Other exercise approaches, such as the Dobomed method, 

Side Shift, and Niederhofferv exercises, can be applied in 

infants with scoliosis. Manual massage can also help relax 

muscles and alleviate pain. 

Considering the young age of infants, their ability to 

cooperate with therapists may be limited. Therefore, 

specialized techniques like Physiotherapeutic Scoliosis 

Specific Exercises (PSSE) and the SEAS method may not be 

suitable. However, as the child grows older and develops a 

better understanding of their scoliosis, they can gradually 

engage in more specialized exercise programs. 

Overall, the primary goal of all exercises should be to 

improve the psychological well-being of the child and their 

parents. Addressing emotions such as anxiety, frustration, and 

indifference is crucial, as these negative emotions can 

contribute to the progression of spinal deformity. 
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Conclusion 

Indeed, the Schroth method has been found to effectively 

improve the Cobb angle, reduce trunk rotation angle, enhance 

spinal flexibility, increase vital capacity, and promote 

improved posture. Additionally, there are other exercise 

methods such as the Dobomed method, Side Shift, and 

Niederhofferv exercises that can be applied to infants with 

scoliosis. The Dobomed method is particularly notable for its 

ability to bring about significant improvements in respiratory 

function compared to other methods. On the other hand, the 

Side Shift method, as per research, did not show a significant 

difference between patients who exclusively used it under the 

guidance of guardians and those who incorporated exercises 

from this particular method. Lastly, Niederhofferv exercises 

are essential for children with scoliosis as they contribute to 

improving posture, strengthening muscles to maintain 

mobility and compensatory spinal posture, facilitating 

respiratory function, maintaining flexibility, and preventing 

the progression of the curvature. 

These different exercise methods provide a range of benefits 

in the management of scoliosis, targeting various aspects such 

as spinal alignment, respiratory function, and overall 

musculoskeletal well-being. The applicability of the 

mentioned exercise methods to toddlers wearing a guardian 

has not been clarified in the available data. If it is indeed 

possible to implement a specialized exercise program with the 

assistance of a guardian, it is important to understand the 

potential outcomes and the feasibility of such an approach. 

Additionally, the existing research suggests that the specific 

exercises employed thus far have not yielded significant 

improvements in respiratory function, except for the 

Dobomed method, which primarily focuses on this aspect. It 

is worth acknowledging that there may be challenges 

associated with managing a young child and coordinating 

physical movements alongside controlled breathing, which 

could contribute to certain concerns. Consequently, further 

studies should be conducted to address this issue and provide 

potential solutions. 

Moreover, the results of the research appear to vary 

depending on the gender (male or female) of the child, which 

is reasonable to consider. The exercise programs implemented 

differ based on the location of scoliosis within the spine 

(thoracic or lumbar). As infantile scoliosis is more prevalent 

in boys, the mentioned methods have been predominantly 

applied to boys, resulting in corresponding outcomes. 

Consequently, the understanding of how these methods 

impact girls with scoliosis remains limited. 

Overall, it is important to note that there is a statistical 

predominance of boys in terms of frequency, which aligns 

with existing knowledge. It is recommended that children in 

any region undergo a trunk bending test at the beginning of 

each semester as a routine examination. This would aid in 

gathering more comprehensive information and insights into 

scoliosis management. 

Moving forward, future research in the field of scoliosis 

management should aim to address several important aspects 

that have emerged from the preceding discussions. Firstly, 

there is a need for more comprehensive studies that 

investigate the applicability and effectiveness of specialized 

exercise programs, such as the Klapp, Schroth, Dobomed, 

Side Shift, and Niederhofferv methods, specifically in 

toddlers who require the assistance of a guardian. 

Understanding the potential outcomes, challenges, and 

feasibility of implementing these programs in such cases 

would greatly contribute to developing tailored interventions 

for this population. Furthermore, it is crucial to conduct 

further investigations focusing on respiratory function 

improvement in scoliosis, as previous findings have shown 

mixed results, except for the Dobomed method. By exploring 

and refining exercise protocols that specifically target 

respiratory function, researchers can enhance the overall 

management and treatment outcomes for scoliosis patients. 

Additionally, future studies should strive to address the 

gender disparity observed in existing research, with a 

particular focus on evaluating the effectiveness of exercise 

methods in girls with scoliosis. This would provide a more 

comprehensive understanding of treatment outcomes across 

different demographic groups. Overall, by undertaking these 

areas of research, we can advance our knowledge, refine 

treatment approaches, and ultimately improve the quality of 

care for individuals with infantile scoliosis. 
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