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AbstrAct
Objectives: Bent spine syndrome (BSS) or camptocormia is a cause of unstructured sagittal imbalance of difficult medical and 
surgical management. The purpose of this paper is to describe the causes of BSS and how to approach its treatment. Materials 
and Methods: Retrospective analysis of 4 cases of BSS treated at our center and review of the literature. results: The 4 patients 
were women between 60 and 82 years of age. In 3 of them, BSS was due to an isolated atrophy of the paravertebral erector spinae 
muscles, and in 1 of them, it was due to an inflammatory myopathy. conclusions: The prognosis of BSS is poor in all cases, so 
symptoms usually progress to an irreversible difficulty to stand upright.
Keywords: Camptocormia; erector spinae muscle atrophy; bent spine syndrome.
Level of Evidence: IV

síndrome de la espalda inclinada. Presentación de cuatro casos y revisión de la bibliografía

rEsuMEn
El síndrome de la espalda inclinada o camptocormia es una causa de desequilibrio sagital del tronco no estructurada de difícil 
manejo médico y quirúrgico. Puede ser secundario a enfermedades del sistema nervioso central o periférico, o de origen primario 
muscular, como la atrofia aislada de la musculatura paravertebral espinal. El diagnóstico se basa en la evaluación clínica, los estu-
dios por imágenes, la electromiografía y la biopsia muscular. El síndrome de la espalda inclinada, cualquiera fuera su causa, tiene 
un pronóstico pobre, los síntomas suelen progresar hasta afectar la bipedestación de manera irreversible. Presentamos un análisis 
retrospectivo de cuatro casos de síndrome de la espalda inclinada tratados en nuestro centro y una revisión de la bibliografía. 
Palabras clave: Camptocormia; atrofia muscular erectora espinal; síndrome de la espalda inclinada.
nivel de Evidencia: IV

IntroductIon
The Bent Spine Syndrome (BSS) also known as camptocormia (from the Greek words: kamptos [to bend] and 

kormos [trunk]) is characterized by an involuntary flexion of the trunk in the standing position but not in the re-
cumbent position. The BSS is an acquired postural abnormality and its causes are different from those of structural 
kyphosis. The BSS is also different from the Pisa Syndrome (pleurothotonus), which is usually characterized by a 
lateral flexion of the trunk secondary to a tardive dystonia related to the continued use of antipsychotics.1
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The BSS was described by Henry Earle (1815) and Brodie (1818), and reported by James Parkinson in one of 
his cases (1817).2 The term “camptocormia” was coined by the French neurologist Souques and Rosanoff (1816) 
to describe an abnormal curvature of the trunk related to a “hysterical flexion” in the World War I soldiers who had 
sustained a shock during battle.3 For a century, camptocormia was considered a psychiatric condition until Kiuru 
and Laroche4 first associated it with organic diseases. The current causes of BSS are numerous, even secondary 
and genetic anomalies, as is the case of the myotonic dystrophy type 2 with a mutation of the ZNF9 gene5 or of the 
multiple-system atrophy.6

Our objective is to describe BSS causes and different treatment approachs.
We present 4 BSS clinical cases of muscular origin: 3 due to isolated atrophy of the paraspinal muscles and 1 

due to inflammatory myopathy, which patient had been intervened three times and still her BSS symptoms had 
worsened.

Additionally to BSS symptoms, all patients had lumbar pain for which they had been treated by radiofrequency, 
facet joint infiltration, and physical therapy with little improvement. For diagnostic purposes, all patients had full-
body MRI scans to search for impairment in other muscles, laboratory tests to detect inflammatory or autoimmune 
conditions, and a muscle biopsy (Table 1).  

table 1. Cases of BSS of muscular origin

Sex Age History Lumbar pain diagnosis Previous interventions

1 F 62 Autoimmune Hepatitis, 
high-blood pressure, atenolol

Yes Myositis Lumbar arthrodesis

2 F 82 High-blood pressure, 
Breast Cancer

Yes Isolated paraspinal 
muscle atrophy

Radiofrequency, epidural 
infiltration, facet joint 

infiltration

3 F 66 Uterus cancer, statins Yes Isolated paraspinal 
muscle atrophy

Radiofrequency, facet joint 
infiltration

4 F 60 Diabetes, high-blood pressure, 
bisoprolol, amlodipine

Yes Isolated paraspinal 
muscle atrophy

No

F = female; M = male.

cASe 1
The patient was a 63-year-old woman who came to consult for a failed spine surgery. She had undergone 3 

three lumbar spine surgeries, in 3 occasions during the previous 2 years, with no symptom resolution: lumbar 
pain and forward-bent trunk. She presented reducible kyphosis affecting the dorso-lumbar region and was unable 
to walk upright (Figure 1). She is currently without lumbar hardware (last lumbar hardware removal) (Figure 2). 
She walks supported by a walking frame to keep an upright position, and pushing on her thighs (similarly to the 
Gowers maneuver of patients with Duchenne muscular dystrophy). The MRI taken before the first surgery shows 
a healthy lumbar spine, with subtle signs of spondylopathy, but lumbar paraspinal muscles with fatty replacement 
(Figure 3). Full-body MRI scan showed symmetrical impairment in several muscles. Biopsies of the paraspinal and 
gastrocnemius muscles showed necrotic fibers within muscle fibers and interstitial inflammation. A main finding 
in the immunohistochemical analysis was the overexpression of MHC class I in the muscle cell membranes with 
abundant macrophages in perimysium and endomysium. Her diagnosis was myositis. A few months later, she suf-
fered from autoimmune hepatitis and received prednisone and azathioprine therapy. The hepatic enzymes’ values 
improved but the BSS did not since the fatty replacement changes in the paraspinal muscles were already present.
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Figure 1. Patient unable to maintain an up-straight position while standing, a condition which subsided with 
recumbent positioning, proving a non-structural sagittal imbalance.

Figure 2. A and B. Radiographs showing hardware at L2-pelvis that worsen the BSS and lumbar pain. 
c. Radiograph after hardware removal.

A b c
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cASeS 2, 3 And 4
The three patients consulted for progressive lumbar pain while maintaining an upright position. They all had 

different forward-bent trunk angles, which subsided in recumbent position, and no spine structural conditions (Fig-
ures 4 and 5). None of them  had history of myopathies or Parkinson’s disease. Laboratory tests, full-body MRI and 
EMGs were performed to the three patients, and they were diagnosed with isolated spinal muscular atrophy. Table 
1 shows the patient’s prior conditions which may have been related to the development of BSS, although no direct 
link was able to be found (paraneoplastic syndromes, use of statins, diabetes mellitus). They were all advised not 
to pursue surgery and were treated with dorso-lumbar or lumbo-sacral orthoses, physical therapy and the comple-
mentary use of walkers as assistive devices. 

Figure 3. Preoperative MRI. A. In the sagittal section, no structural condition can be seen. 
B. Transverse section of T2 showing significant fatty replacement of the paraspinal erector muscles. 

A b

Figure 4. MRI transverse section of T2 of a 60-year-old woman with type 2 Diabetes history who presented 
progressive weakness to maintain an up-straight position. At L3 and L5 the scan shows a massive fatty 
replacement of the erector muscles with no volume decrease of the muscle compartment.
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dIScuSSIon
clinical presentation

There are currently no well-defined guidelines to characterize BSS. Most studies use a 15° to 45° angle of for-
ward bending as principal criterion due to a progressive weakness of the paraspinal extensor muscles.7-9 The BSS 
progressively manifests while standing or walking, and subsides with recumbent positioning.10 In some cases, its 
presentation is painless; however, it is commonly associated with axial lumbar pain, especially when it is associ-
ated with Parkinson’s disease.11-13 The BSS is normally misconstrued as the Dropped Head Syndrome and their 
concurrent presentation is rare, although both conditions share many of their etiologic causes.14 It is estimated that 
the average clinical presentation age for BSS is 65 years, and that 69% of the patients have history of Parkinson’s 
disease and 25% of dystonia. Up to a 50% have family history of myopathy.7,12 The BSS currently presents, most 
commonly, due to organic diseases and, only rarely, secondary to a mental disorder.15 The general incidence of BSS 
is unknown. The only available published data is on its incidence concerning movement disorders. The relative fre-
quency of primary or secondary myopathies is highly variable. In a BSS cohort from a rheumatology center, 65% 
of the subjects suffered from muscle dystrophy, 17% had Parkinson’s disease, and 13% had myositis.16 In a BSS 
cohort from a neuromuscular clinic, 25% had scapulohumeral dystrophy and 18% had inclusion body myositis.14 
There is evidence that the scapulohumeral dystrophy is underestimated in the BSS.15

etiology
There is no consensus or standard classification on BSS. On the one hand, neurologist prefer to divide its causes 

according to whether they are disorders related to the central or the peripheral nervous system; on the other hand, 
we prefer to divide them into: muscular origin and neurological origin, according to the response to the local or 
systemic therapy.7

BSS of muscular origin
In this subgroup of patients, the BSS derives from weakness of the paraspinal erector muscles. The insufficiency 

of these muscles results in a postural imbalance that makes the trunk bend forwards. As it is not a structural defor-
mity, posture posture corrects itself spontaneously with recumbent positioning. 

A

Figure 5. Figure 4 patient. A. MRI showing a healthy spine with no structural condition. B. Radiograph 
showing marked kyphosis and lordosis while standing due to muscle weakness. Full-body muscle MRI was 
performed. The atrophy was restricted to the lumbar erector muscles

A b
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Weakness of the extensor muscles may by a primary and idiopathic condition or secondary to several diseases 
that produce pathological changes to all the muscles responsible for the extension of the trunk (Table 2). BSS of 
muscular origin may be detected through changes in the EMG, muscle hypodensity in the MRI, and myopathic 
changes in the biopsy.

table 2. Causes of muscular conditions that may result in BSS14,19,22-24,38

Myopathie causes characteristics diagnosis

dystrophies Genetic

Limb-girdle dystrophies 2 subtypes: LGMD1-2 Genetic: different chromosomes

Facioscapulohumeral Muscular 
Dystrophy

Chromosome 4 (4q35) genetic defect

Myotonic dystrophies 2 subtypes: autosomal dominant MD1 and MD2 Genetic

Duchenne dystrophy
X-chromosome recessive disorder
Dystrophin abnormality

PCR. Genetic test: Xp21.2 deletion

Inflammatory Muscle biopsy

Dermatomyositis
Calcification of connective tissue. 
Local compromise.

Clinical, biopsy

Polymyositis Systemic compromise Biopsy, anti-Jo AB (65%)

Nonspecific focal myositis Unknown cause Biosy: rule out sarcoma, infection

Inclusion Body Myositis Unknown cause. Rule out polymyositis
Biopsy: vacuolar cytoplasmic degenera-
tion, abnormal protein deposits

Chronic inflammatory polyneuropathy Autoimmune. Similar to Guillain-Barré syndrome Cerebrospinal fluid tap test, biopsy

Paraneoplastic Myositis Reactive autoimmune Biopsy

Myasthenia gravis
IgG against acetylcholine receptors on motor 
end plate

Tensilon test, acetylcholine anti-receptor 
antibodies

Metabolic-endocrine

Hypothyroidism Different etiologies TSH

Osteomalacia Vitamin D deficiency Calcium and Vitamin D

Steroid External intake

Amyloidosis Primary, secondary, familial Amyloid deposits

Mitochondrial myopathies

Carnitine palmitoyltransferase II 
deficiency

Autosomal recessive. Rhabdomyolysis episodes 
triggered by exercise or fasting

Genetic. Mutations in the CPT2 gene

drugs External intake

Levodopa/carbidopa

Olanzapine
Symptom improvement may take weeks after 
suspension

Valproic acid

Atomoxetine

Donepezil

Rivastigmine



bent spine syndrome

Rev Asoc Argent Ortop Traumatol 2019; 84 (4): 393-405 • ISSN 1852-7434 (online) 399

Primary muscle BSS
- Primary idiopathic isolated myopathy of the paraspinal muscles

This cause is one of the most common types in clinical practice. It manifests itself in adults with no history of 
neurological or autoimmune diseases, consulting for difficulties maintaining an upright position and a progressive 
fatigue during the course of the day. The main findings are fatty infiltration affecting the lumbar paraspinal muscles 
detected through imaging and biopsy.16,17 In 1991, Laroche et al. published, for the first time, a series of 16 patients 
(mean age: 66 years) which is characterized by the late onset of a myopathy limited to the paraspinal muscles. All 
patients had in common an anterior flexion of the trunk which subsided with recumbent positioning, a fatty infiltra-
tion affecting the paraspinal muscles (according to CT scan), a shared pattern in the biopsy and family history. The 
authors concluded that the acquired lumbar kyphosis could be due to a delayed-onset primary myopathy, localized 
exclusively in the paraspinal extensor muscles. Since this first report, this initial hypothesis has been supported by 
other researchers17-19 and by subsequent studies of the same research group.16 Other authors confirm its idiopathic 
etiology, that it is prevalent in women and has cases of family inheritance.17,19,20 The muscle weakness is strictly 
limited to the paraspinal extensor muscles, without any other clinically detectable muscle deficits. The BSS is re-
sponsible for functional disability and lumbar pain which worsen over and have little response to rehabilitation or 
medical treatment.20 The most useful diagnostic tools are the imaging studies (CT or MRI) of the lumbar and dorsal 
sections of the paraspinal muscles.17 The classic image is that of the paraspinal muscles with normal volume, but 
complete fatty replacement (Figures 4 and 5); this differentiates them from images of BSS neurogenic atrophy eti-
ology, where muscle volume decreases, but muscle density is normal.21 Ricq and Laroch conducted a study where 
23 patients’ CT scans were repeated after a 3.5-year follow-up, and they reported that some showed the same 
fatty infiltration pattern in the middle gluteal and the supraspinatus muscles, thighs and calves.20 The EMG may 
detect myogenic patterns in the middle gluteal muscles and in the deltoid,22 even if these muscles show no clini-
cal compromise. In all the considered studies, the anatomical pathology of the muscle biopsies revealed variation 
in fibrosis and replacement of muscle fibers by adipose tissue.17,19 The BSS of primary idiopathic origin may be 
considered in the group of progressive muscle dystrophies with late-onset. Although several research studies have 
found an inherited component, there are no genetic and molecular studies to identify the method of inheritance; it 
may be a congenital disease.23 This data enables to speculate that this late-onset myopathy which is limited to axial 
muscles might be associated with one of the main muscle dystrophies, possibly to one of the limb-girdle muscular 
dystrophies 

Secondary muscle BSS
The BSS may present as a symptom of several systemic muscle diseases. Dystrophies are hereditary diseases. 

The Facioscapulohumeral Muscular Dystrophy is a condition that causes progressive muscle weakness and that 
mainly affects the face, shoulder, and upper arm muscles. Its genetic defect is at the tip of the long arm of human 
chromosome 4 (4q35). The Facioscapulohumeral Muscular Dystrophy is one of many types of muscular dystro-
phies and probably the one most associated with BSS23, and , in some cases, remains as an unrecognized cause.15 

Other dystrophies responsible for BSS are Limb-girdle Dystrophy and Myotonic Dystrophy type 1.23 The BSS 
may be secondary to myositis, such as Dermatomyositis and Polymyositis, or focal myositis or inclusion body 
myositis. Diagnosis may be obtained through EMG, elevated CPK levels and muscle biopsy, characteristically 
revealing perivascular and inflammatory endomysial infiltrations with muscle fiber necrosis.24 Certain metabolic or 
endocrine disorders, such as Hypothyroidism and Osteomalacia or Corticosteroid Myopathy, may cause secondary 
BSS.18 Certain drugs associated with BSS, which are also considered a precipitating cause of the Pisa Syndrome, 
are the valproic acid, anticholinergic agents and dopamine agonists.25 Finally, a study has reported two rare BSS 
causes: mitochondrial myopathy and amyloid myopathy.26 

BSS of neurological origin
Among the neurodegenerative diseases, the BSS is most common in Parkinson’s patients.7 Within this popula-

tion, BSS prevalence is 3-11.6% (according to several authors11,26) and studies on larger series report a prevalence 
of 10% prevalence.27 BSS predisposing factors in Parkinson’s patients are: old age, male sex, early axial muscle dis-
orders (axial dystonia), Parkinson’s severity, and a latency with an onset >5 years from Parkinson’s diagnosis.28,29 

Recent studies demonstrate that most neurological BSS result from lesions in the basal ganglia, responsible for 
the coordination of the postural reflexes in flexion/extension movements that enable keeping an erect posture.30 
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This functions is regulated by dopamine, which partially originates in the substantia nigra. The role of dopamine 
is essential for the function of the basal ganglia, its alteration results in disorders, such as Parkinson’s Disease and 
Parkinson-Plus Syndromes, which include Multi-System Atrophy and Supranuclear Palsy.27

One feature of Parkinson’s patients while standing is a slight anterior flexion of the trunk associated with 
Parkinson’s axial dystonia.31 In BSS patients, there is a severe anterior flexion which is sometimes associated 
with scoliosis. The BSS in Parkinson’s patients was defined as an anterior flexion of the trunk >45°.7,32 It is a 
common condition in a particular subgroup of Parkinson’s patients, where axial dystonia is the core symptom, 
and there is excessive abdominal muscle activation. Patients with BSS are unresponsive to levodopa; however, it 
reduces akinesia, tremor and rigidity.7,23,32 Levodopa-unresponsive effect in BSS’s patients is likely to represent 
a specific form of Parkinson’s disease where other non-dopaminergic dysfunctions in the basal ganglia may be 
responsible.23

For years axial dystonia was considered the cause of BSS in Parkinson’s patients.33-35 Lately, EMG, CT, MRI 
and biopsy studies have described focal myopathic changes in the paraspinal muscles of Parkinson’s patients; 
however, its prevalence is not well-documented and the exact role of theses changes and BSS development are 
still unknown.32,36 A new theory on the dysregulation of proprioception ability would explain the BSS mecha-
nism in Parkinson’s patients. The myopathic changes equal to those of a muscle that had tenotomy: the muscle 
tension is too low and the muscle receives a stimulus of hypercontraction. As opposed to a tenotomy, where 
the myopathological changes are due to a dysregulation of the polysynaptic reflex arch at the tendons level, the 
myopathological changes in Parkinson-related BSS could be the result of a dysregulation of proprioception at the 
level of the central nervous system. This pathophysiological concept is supported by the observation that lenticu-
lar lesions may cause BSS and that neurostimulation of the subthalamic nucleus may relieve BSS in Parkinson’s 
patients, as it partially restores the proprioceptive ability. In the progression of the BSS, when muscle is replaced 
by chronic changes of fibrosis and fatty degeneration, the neurostimulation of the subthalamic nucleus will lose 
its effect on the muscle and, consequently, on the trunk inclination.37

Besides Parkinson’s disease, the BSS may also occur in patients suffering from Multiple-System Atrophy37,38 
and Lewy Body Dementia,39 and Amyotrophic Lateral Sclerosis, especially when the onset affects the respira-
tory muscles.40 With regard to other neurodegenerative disorders, there have been individual reports of BSS in 
Alzheimer’s patients.

diagnosis
Due to the heterogeneous etiologies of BSS, we propose a diagnostic algorithm based on personal and family 

data, blood tests, imaging (CT, MRI), EMG, muscle biopsy and, eventually, genetic studies.

Clinical examination
Ask them about their disease history concerning conditions of a genetic or hereditary component, such as muscle 

dystrophies, Parkinson’s disease (families with a high incidence of mutations in SPARK genes) or metabolic or 
autoimmune diseases.

At first, focus on primary signs of myopathies or movement disorders, such as Parkinson’s disease or dystonias. 
In the case of myositis, the affected muscle may be asymmetrical and have inflammation signs. The angles of the 
trunk inclination must be measured with a goniometer (since inclination may vary with time) so as to verify the 
inclination changes.41 The BSS progress may be useful in finding its etiology: inflammatory BSS has a faster evolu-
tion (weeks) while myopathic-primary BSS develops slowly (months or years). Some features should be recorded: 
spine conditions, drug intake (antipsychotics), lumbar pain, and the use of assistive walking devices (cane, walker, 
grocery cart, etc.).

Blood test
Some of the biochemical parameters that may be useful in finding its etiology are: acute phase reactants 

(C-reactive protein, erythrocyte sedimentation) and CPK for the inflammatory or autoimmune BSS, calcium 
and phosphate metabolism, vitamin D, thyroid hormones, lactate and pyruvate for the endocrine-metabolic 
BSS.7,12,23
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Neurophysiological study
EMG is a useful diagnostic tool in BSS. Depending on the BSS etiology, the EMG may be normal or show 

myopathic or neurogenic changes. The choice of muscles to be examined should be determined by the physical 
examination. These may include dorsal and ventral trunk muscles (mainly paravertebral and rectus abdominis 
muscles) in patients with movement disorders. When myopathy is suspected a distal and proximal limb muscle 
evaluation should be added. 

In the elderly, neurogenic pattern and spontaneous activity are not necessarily pathological.42 Motor units of the 
paravertebral muscles differ from those of the limb muscles in that they have a smaller amplitude and a shorter 
duration.19 A myogenic pattern may be recorded in Parkinson’s patients.8 

Imaging
Brain CT or MRI may show signs of atrophy, basal ganglia calcifications, lenticular lesions or trunk abnormali-

ties.11 In cases of Dystrophy or Idiopathic Restrictive Myopathy, MRI of the paraspinal muscles may show features 
of a circumscribed myopathy, such as variable degrees of atrophy and fatty replacement of the erector muscles 
(Figure 4).43 The acute muscular changes that result in edema may be detected on MRI STIR sequence, as it is the 
case of myositis. In Parkinson’s patients, findings may vary from edema and swelling in the paraspinal, quadratus 
lumborum and psoas muscles during the first 31 months,36,44 up to the most common chronic late findings of fatty 
degeneration and replacement.18,45,46 A disadvantage of the muscle MRI is its lack of specificity. Findings of muscle 
STIR hyperintensities should be followed by a muscle biopsy to differentiate myositis from a trauma, denervation 
or other possible causes of muscle diseases.45

Muscle biopsy
The most common indication for a muscle biopsy in BBS aims at identifying or excluding myositis. The biopsy 

of a paraspinal muscle cannot be replaced by another muscle biopsy, therefore prior imaging guidance (MRI, CT, 
ultrasound) should be considered. Biopsy sample must not be taken from the same site where the EMG was per-
formed, because needle tracks may mimic inflammatory processes. In Table 2, we list the conditions that should 
be considered. 

In Parkinson’s patients, muscle biopsy shows consistent lesion pattern composed of myopathic changes with 
type-1 fiber hypertrophy, loss of type-2 fibers, loss of oxidative enzyme activity, and a thin granular layer of acid 
phosphatase reactivity of lesions.44 They also show endomysial fibrosis variable in size and fatty degeneration that 
seems to correlate with the duration of BBS.32

treatment
Treatment of BSS depends mainly on the etiology.

BSS treatment in Parkinson’s patients
In the majority of patients, levodopa treatment provides no improvement on BSS symptoms,7,32 with the excep-

tion of patients with an off-dystonia those with end of dose fluctuations.46 Optimizing the Parkinson’s disease 
therapy may improve BSS, as was described with continuous infusions of apomorphine to five Parkinson’s patients 
with a three-year follow-up.47

Patients with abdominal dystonia with may partially benefit from a treatment with botulinum toxin injections in 
the rectus abdominis, external oblique and iliopsoas muscles.7,48,49 

Bilateral neurostimulation of the subthalamic nuclei has been shown to improve core symptoms of Parkinson’s 
disease.46,50 However, neurostimulation has proven to be effective in treating BSS secondary to Parkinson’s disease 
if instituted during the first 1.5 years after symptom onset of trunk inclination. Between 17 months and 3 years, 
results are inconclusive. After a 40-month period, no patient has improved, possibly as atrophic chronic changes 
and fatty replacement had already settled into the muscles.37,51

Surgical BSS treatment in Parkinson’s patients
Most reported cases of BSS with surgical treatment were composed by Parkinson’s patients. The high compli-

cation rate in these patients seems to be connected with their high susceptibility for Osteoporosis.33 Parkinson’s 
patients constitute a high-risk population for surgery, having a medical complication rate of 30%, a surgical 
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complication rate of 52%, and a revision rate of 35%.34 Surgical spine procedures in Parkinson’s patients in-
creases the risk of BSS development. Minor surgical interventions have even a greater risk of resulting in insta-
bility, especially at the adjacent segment level.9

treatment of dystonic BSS
In some published cases, patients have improved under treatment with either levodopa alone50 or in combination 

with tetrabenazine, pimozide or anticholinergic agents.51 Patients with Isolated Abdominal Dystonia may partially 
benefit from a treatment with botulinum toxin injections in the rectus abdominis and external oblique muscles.49 As 
a last alternative, deep brain stimulation of the internal globus pallidus proved effective in this subgroup of patients 
diagnosed with primary dystonia.52

BSS treatment in patients with primary myopathies and Myositis
In cases of Myositis and Demyelinating Polyradiculoneuropathy, the choice of immunosuppressant treatment 

depends on the disease-specific state and its stage. 
For patients with Focal Myositis, IV steroid therapy suffices.45,53 In cases secondary to Polymyositis or Dermato-

myositis, the combination of steroids and immunosuppressants (methotrexate, azathioprine, cyclosporine) depends 
on the disease own evolution.10 Inclusion Body Myositis constitutes an exception since the immunosuppressant 
therapy and immunoglobulins have been proven ineffective. Therefore, the therapeutic approach should be focused 
on physical therapy.54

BSS orthosis treatment
Regardless of its etiology, BBS patients may benefit from orthosis to straighten trunk inclination and reduce back 

pain. In a prospective study, de Séze et al. evaluated the use of thoraco-pelvic anterior distraction orthosis in BBC 
patients who then experienced a significantly clinical and radiological improvement.55 Wheel walkers and using 
a grocery cart for support may be an effective assistive walking device to improve the ability to walk and to abate 
lumbar pain.56,57

concLuSIon
BSS prognosis, regardless of the etiology, is poor, symptoms usually progress to an irreversible difficulty to 

maintain an upright posture.
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