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Abstract

Background: Scoliosis is a complex three-dimensional (3D) spinal deformity. Acquired scoliosis in early childhood

may progress into adulthood and pose an increased risk of health problems and reduction in quality of life. In

Canada, patients with scoliosis are not referred for physiotherapeutic scoliosis-specific exercises (PSSE) despite the

fact that Schroth physiotherapy, a scoliosis-specific 3D posture training and exercise program, can be effective in

reducing pain and improving scoliosis curves, vital capacity, and overall quality of life in scoliosis patients. This case

presentation shows that indeed adult curve progression can be stopped and even reversed with scoliosis specific

Schroth physiotherapy (SSSPT) in an adult patient with scoliosis.

Methods: This is a retrospective case presentation involving a 23-year-old female scoliosis patient who began an

outpatient Schroth physiotherapy exercise program and was initially monitored monthly and then annually for

improvement in measurements of angle of trunk rotation (ATR) and chest expansion and improvement in vital

capacity measured with incentive spirometry. Photos were taken to document body image periodically throughout

Schroth physiotherapy treatment. Additionally, the patient completed SRS-22 quality of life questionnaires every

2 years to evaluate daily function, pain, self-imagine, mental health, and scoliosis management satisfaction.

Results: Within one month of beginning SSSPT, the patient reported no more back pain and within 2 months,

reported improved breathing. The patient also benefitted from improved chest expansion, reduced scoliosis curve

angles (measured in Cobb degrees), increased vital capacity, decreased ATR, and higher SRS-22 scores. She became

more active and resumed all athletic activity within 8 months of beginning Schroth physiotherapy.

Conclusions: Adult scoliosis patients are not routinely referred for PSSE in Canada, even though Schroth physiotherapy,

a form of PSSE, is shown to be effective in this case presentation. The patient in this case presentation was successfully

treated with Schroth physiotherapy. Long-term comprehensive Schroth physiotherapy, to help correct and maintain

proper posture in all aspects of daily living, should be part of scoliosis management for adult scoliosis patients in Canada

to stop and reverse curve progression and to improve overall quality of life.
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Background

Scoliosis is a complex three-dimensional (3D) spinal de-

formity [1]. In its most common form, idiopathic scoliosis

(IS), there is no identifiable cause, but there is believed to

be some triggering event [2] which leads to spinal curvature

(measured in Cobb angles) and asymmetric loading of the

spine resulting in spinal deformation. One such triggering

event may be rib fusion after thoracic surgery during

infancy for an unrelated medical condition. A case pre-

sentation published by Korovessis et. al. in 1993 describes a

6-year-old boy with scoliosis by acquired rib fusion after

thoracotomy in early infancy [3]. Acquired scoliosis in early

childhood may progress into adulthood and may pose an

increased risk of health problems [4] and reduction in qual-

ity of life in later years [5, 6]. The Scoliosis Research Society

(SRS) treatment guidelines for adults with scoliosis is based

on pain management, core strengthening exercises, and

surgery for symptom relief to improve quality of life.

In Canada, adult patients with scoliosis are not referred

for physiotherapeutic scoliosis-specific exercises (PSSE)

[7, 8] despite the fact that Schroth physiotherapy [9, 10], a

type of PSSE involving scoliosis-specific 3D posture train-

ing and exercise programs, can be effective [11] in redu-

cing pain and improving scoliosis curves, vital capacity,

and overall quality of life in scoliosis patients [12]. This

retrospective case presentation shows that indeed adult

curve progression, averaging 1° per year in severe scoliosis

[13, 14], can be stopped and even reversed [15] with scoli-

osis specific Schroth physiotherapy (SSSPT) in an adult

patient with scoliosis possibly acquired by rib fusion after

thoracotomy in early childhood.

Case presentation

In 1988, a 4 cm benign ganglioneuroblastoma [16] was

surgically removed from the left posterior rib cage, adja-

cent to the thoracic spine, of a 3-year-old girl. Post-surgi-

cal radiographs showed a straight spine. Five years later,

when the patient was 8 years old, radiographs showed left

4th and 5th rib fusion. In 1999, at the age of 11, the patient

was diagnosed with adolescent idiopathic scoliosis (AIS)

by her family physician and was managed with the “wait

and see” observation method at the children’s hospital in

Toronto, Canada, until the age of 17. Radiographs taken

between the ages of 8 and 17 were no longer available at

the time of this case presentation, but the patient’s medical

record did mention a diagnosis of scoliosis at age 8, with-

out scoliosis follow-up. The patient was only monitored

for recurrence of the ganglioneuroblastoma. At the age of

15 and again at the age of 17, spinal fusion surgery was

recommended to the patient but the patient refused.

In November 2008, at the age of 23 years, the patient pre-

sented for an initial physiotherapy evaluation, complaining

of a 2-year history of severe (7/10 on the pain scale) inter-

mittent episodes of low back pain and shortness of breath

while going up stairs. Her pain and shortness of breath had

progressively worsened to the point where she had to dis-

continue all physical activities, including scuba diving be-

cause her rapid respiratory rate forced her to use up her

oxygen supply in half the amount of time. At times, her back

pain was so severe that she was unable to get out of bed.

A prior radiograph from 2006 showed a 68-degree Cobb

angle thoracic curve and a 47-degree Cobb angle lumbar

curve. Upon initial physiotherapy assessment, there was

visible severe spinal deformity (Fig. 1). The thoracic angle

of trunk rotation (ATR) was 19° and chest expansion was

1.5 cm at the nipple line. Chest auscultation revealed ab-

sent breath sounds over the lower lobe of the left lung. In-

spection of the chest wall showed a 10 cm long scar

resembling a lobectomy. Concern for more serious under-

lying lung pathology warranted that repeat radiographs be

obtained. The radiographs taken in November 2008

shortly after initial physiotherapy assessment revealed a

Fig. 1 Patient photograph taken at initial physiotherapy assessment in

November 2008 shows signs of severe scoliosis. Signs of severe scoliosis

are evident: thoracic convex right side shoulder elevation, thoracic

convex right side ribcage protrusion resulting in a rib hump, and

thoracic concave left side shoulder depression and retraction
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70-degree Cobb angle thoracic curve and a 48-degree

Cobb angle lumbar curve (Fig. 2a), reflective of the aver-

age 1° annual scoliosis curve progression observed in

adults. In addition to curve progression, the follow-up

radiograph showed fused 4th and 5th left ribs, a new

finding for the patient at the time. In December 2008, the

patient began Schroth physiotherapy, focusing on direc-

tional breathing and scoliosis-specific exercises for a 3C

curve type [17] (according to Schroth scoliosis curve

classification).

Fig. 2 Case presentation patient radiographs 2008–2009. a Radiograph taken in November 2008 shortly after initial physiotherapy

assessment showing a 70-degree Cobb angle thoracic curve and a 48-degree Cobb angle lumbar curve. b Radiograph taken in July

2009, 9 months after beginning Schroth physiotherapy, showing reduced thoracic and lumbar Cobb angles of 58 and 43°, respectively.

c Private radiograph taken in July 2009 during a Schroth exercise showing decreased thoracic and lumbar Cobb angles of 48 and 33°,

respectively. d In-brace radiograph taken in November 2009 showing even further reductions in scoliosis curves to 38° thoracic Cobb

angle and to 30° lumbar Cobb angle

Fig. 3 Photograph of the case presentation patient taken while performing Schroth physiotherapy exercises in July 2009. This specific exercise,

“muscle cylinder,” promotes axial active self-elongation and 3D posture correction while focusing on rotational breathing techniques, directing

inspired air into the concavities of the rib cage while maintaining the corrected posture
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Methods

This is a retrospective case presentation involving a 23-

year-old female scoliosis patient. In December 2008, the

patient began 1-h Schroth physiotherapy clinic sessions

2–4 times a month in combination with a 45–60 min

home exercise program (HEP) 3–5 times a week. The

patient was initially monitored monthly and then annu-

ally for improvement using measurements of ATR [18],

chest expansion [19], and vital capacity [20]. Photos

were taken to document body image [21] periodically

throughout Schroth physiotherapy treatment. Addition-

ally, the patient completed SRS-22 [22] quality of life

questionnaires (score range 0–5) in 2011, 2013, and

2015 to evaluate daily function, pain, self-imagine, men-

tal health, and scoliosis management satisfaction. Signed

consent was obtained directly from the case presentation

patient for treatment, photos, data collection, and publi-

cation of this case presentation.

Results

Within 1 month of beginning Schroth physiotherapy (Figs. 3

and 4), the patient reported no more back pain and within

2 months reported improved breathing. In January

2009, physiotherapy visits were decreased to 2–4

times a month while the patient continued with a

45–60 min HEP 3–5 times a week. Over the next

several months, air entry into the left lung improved

and chest expansion increased from 1.5 cm to 4.0 cm

from November 2008 to May 2009.

In July 2009, 9 months after beginning Schroth physio-

therapy, radiographs showed reduced thoracic and lum-

bar Cobb angles of 58 and 43°, respectively (Fig. 2b).

Private radiographs arranged by the patient taken during

a Schroth exercise showed thoracic and lumbar Cobb

angles of 48 and 33°, respectively (Fig. 2c). The patient

showed continued improvement in vital capacity and

ATR. She became more active and resumed all athletic

activity by the end of summer 2009.

In November 2009, in preparation for rib separation

surgery, the patient obtained a plastic Thoraco-lumbo-

sacral-orthosis (TLSO) brace and an in-brace radiograph

showed even further reductions in scoliosis curves to 38°

thoracic Cobb angle and to 30° lumbar Cobb angle

(Fig. 2d). Ultimately, the patient did not end up having

the rib separation surgery and did not wear the TLSO

brace that was made for her.

Since 2009, she continues to improve with independ-

ent Schroth home physiotherapy exercises 2–3 times a

week. Her vital capacity increased from <2,000 mL in

July 2008 to 3,200 mL in December 2014. She is now a

mother of two, enjoys running marathons and moun-

tain climbing, and is able to scuba dive in deep waters,

surfacing with plenty of reserve oxygen supply. Her

SRS-22 scores have been consistently high, ranging in

>90th percentile with scores of 4.50 (2011), 4.68 (2013),

and 4.64 (2015).

Conclusions

Adult scoliosis patients are not routinely referred for

PSSE in Canada, even though Schroth physiotherapy, a

form of PSSE, is shown to be effective in this case pres-

entation. This case presentation patient was successfully

treated with Schroth physiotherapy [23]. With an aver-

age of 1° annual progression for adults with scoliosis, the

12-degree reduction in Cobb angles from 70° to 58° for

this patient saved her 12 years of progression in adult-

hood [18]. Long-term comprehensive Schroth physio-

therapy, to help correct and maintain proper posture in

all aspects of daily living, should be part of scoliosis

management for adult scoliosis patients in Canada to

stop and reverse curve progression. Furthermore,

Schroth physiotherapy can help prevent and treat re-

spiratory dysfunction [13] and spinal pain syndromes,

prevent spinal fusion surgery, and improve vital capacity,

spinal stability, aesthetics, postural appearance, and

overall quality of life [24].

Fig. 4 Photograph of the case presentation patient showing a

corrected sitting posture while performing the “50 per” Schroth

physiotherapy exercise in July 2009. This specific exercise promotes

active self-elongation, right angular breathing techniques directing

inspired air into the concavities of the rib cage while maintaining

the corrected posture
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