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Abstract

Camptocormia is an axial postural deformity characterised by abnormal thoracolumbar spinal
flexion. The symptom usually presents while standing, walking or exercising and is alleviated
while sitting, lying in a recumbent position, standing against a wall or using walking support.
There is no consensus on the degree of thoracolumbar flexion to define camptocormia. However,
most authors usually use an arbitrary number of at least 45° flexion of the thoracolumbar spine
when the individual is standing or walking. Aetiologies of camptocormia are heterogeneous, and
Parkinson’s disease (PD) is one of its many causes. The prevalence of camptocormia in PD ranges
from 3% to 18%. Central and peripheral mechanisms might both contribute to its pathogenesis.
Although there is no established consensus for treatment of camptocormia in PD, there are non-
pharmacological, pharmacological and surgical approaches that can be used.

INTRODUCTION

Camptocormia is an axial postural deformity characterised by abnormal thoracolumbar
spinal flexion. The term camptocormia is composed of two Greek words: kamptos (to bend)
and kormos (trunk)! and was coined by two French neurologists, Rosanoff-Saloff and
Souques, in 1915.2 However, this particular symptom was initially described in the literature
by Brodie in 1837, who used the term ‘hysterical bent back’.3 Historically, most cases of
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camptocormia were considered conversion disorders.4~" However, it is now clear that many
organic disorders may produce camptocormia. The possible aetiologies causing
camptocormia are summarised in box 1.8-49 Parkinson’s disease (PD) is a neurodegenerative
disease that prominently affects dopaminergic neurons in the substantia nigra pars compacta
resulting in dopamine depletion in the basal ganglia-thalamocortical circuits, causing motor
and non-motor symptoms. In addition to the cardinal features of PD including classic
parkinsonian tremor, rigidity, bradykinesia and postural instability, presentation of abnormal
postures such as camptocormia, anterocollis, dropped head syndrome or Pisa syndrome (a
coronal plane deformity defined as marked lateral flexion of the trunk, that is typically
mobile) are not uncommon.®0 Patients with PD are largely elderly. Another issue that might
confuse the diagnosis of camptocormia in patients with PD is axial skeletal disorders
especially kyphoscoliosis. The main pathology of kyphoscoliosis is abnormality of bony or
articular structures of the vertebral column such as fracture, degenerative process or
osteoporosis causing misalignment and fixed abnormal posture. The key feature to
differentiate between camptocormia and kyphoscoliosis is the ability to correct the abnormal
posture by using various manoeuvres such as lying down, using a high-frame walker (HFW)
or standing against the wall. However, as noted earlier, the major population of PD is
elderly; therefore both conditions can occur concomitantly and this would make it
challenging to make the diagnosis. In this article, we will review camptocormia in PD,
focusing on the definition, epidemiology, clinical manifestations, pathogenesis and treatment
modalities including non-pharmacological, pharmacological and surgical approaches.

Box 1
Possible aetiologies of camptocormia
. Neurodegenerative diseases
- Parkinson’s disease811
— Multiple system atrophy12-14
- Dementia with Lewy bodies!®
- Alzheimer’s diseasel6
. Dystonias
= Dopa-responsive dystonial’18
- Segmental dystonial®
— Generalised dystonial®
. Amyotrophic lateral sclerosis2021
. Inherited myopathies
- Facioscapulohumeral muscular dystrophy22-24

= Myotonic dystrophy2>

— Duchenne muscular dystrophy28

J Neurol Neurosurg Psychiatry. Author manuscript; available in PMC 2017 September 04.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Srivanitchapoom and Hallett

— Nemaline myopathy?’

- Myofibrillary myopathy?28

— Mitochondrial myopathy2930
Acquired myopathies

- Polymyositis3!

— Hypothyroidism32

- Inclusion body myositis3334
Myasthenia gravis3°36
Chronic inflammatory demyelinating polyradiculoneuropathy3’
Medication-induced

- Sodium valproate38

— Clozapine3®

- Olanzapine3940

— Pramipexole*!

— Ropinirole*?
Lumbar disc herniation*3
Lentricular lesion due to stroke*
Hiatal hernia®®
Radiotherapy-induced647
Paraneoplastic process*®

Familial cerebellar hypoplasia®®

Page 3

SEARCH STRATEGY AND SELECTION CRITERIA

Much of the literature in this area consists of prevalence reports, case report, case series and

observational studies. Relevant studies of all types were reviewed if they added new

knowledge in this area. References for this review were found by searching PubMed using

the terms “camptocormia” or “bent spine”, “Parkinson’s disease and camptocormia™ or

“camptocormia and treatment” from January 1946 to February 2015. Only reports published
in English were included. The final reference list was generated on the basis of relevance to
the topics covered in this review.

DEFINITION AND EPIDEMIOLOGY

There is no consensus on the degree of thoracolumbar flexion for defining camptocormia.

Most authors use an arbitrary number of at least 45° flexion of the thoracolumbar spine
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when the individual is standing or walking to define camptocormia.>1-55 Some authors
subclassified camptocormia into upper and lower camptocormia with upper camptocormia
defined as abnormal truncal flexion at a point between the lower thoracic and upper lumbar
spine (figure 1A) and lower camptocormia defined as flexion at the hip joint (figure 1B).56
We prefer this classification since it is useful for guiding selection of the appropriate
muscles for injecting chemodenervation agents. The muscles that might play a major role in
the upper subtype are bilateral abdominal external oblique together with bilateral abdominal
internal oblique and rectus abdominis muscles, whereas rectus abdominis and iliopsoas
muscles might be responsible for the lower subtype.

Since the aetiology of camptocormia is multifactorial, its prevalence in general has not been
studied. However, there was a study conducted by Laroche and Cintas®” to evaluate the
causes of camptocormia in 63 cases. The results showed that 40 of 63 cases were diagnosed
as delayed-onset isolated paraspinal myopathy, including 4 cases concomitant with the
diagnosis of PD. Twenty-three of 63 cases were diagnosed with various aetiologies including
camptocormia due to PD (4 cases without evidence of paraspinal myopathy), combination of
paraspinal myopathy and bilateral glutaeus medius myopathy (2 cases), limb girdle muscular
dystrophy of unknown cause (8 cases), myotonic dystrophy (3 cases), facioscapulomuscular
dystrophy (2 cases), inclusion body myositis (2 cases), polymyositis (1 case) and adult-onset
progeria (1 case). Therefore, according to this study, only 8 of 63 cases (12.7%) were
diagnosed as PD, of which 4 cases showed paraspinal myopathy. Azher and Jankovic®8
investigated the aetiology of 16 patients with camptocormia and found that 11 cases (68.8%)
were compatible with a diagnosis of PD. The prevalence of camptocormia in PD has also
been studied. The largest study involving 1453 patients with PD was conducted by Yoritaka
et aP% and reported a 9.5% rate of camptocormia. However, the prevalence of camptocormia
in idiopathic PD (IPD) from all studies ranged from 3.0% to 17.7%.51-555960 \ost of these
studies defined camptocormia using a minimum of 45° of thoracolumbar flexion; however,
several studies did not mention the degree of spinal flexion.5%60 Studies of the prevalence of
camptocormia in IPD are summarised in table 1.

CLINICAL MANIFESTATIONS

Typically, camptocormia consists of gradually progressive thoracolumbar flexion without
fixed kyphosis. In more severe cases, the patient might present with an anthropoid posture
(severe flexion is defined as having the head and trunk parallel with the ground with arms
swinging normally).1 Most patients with PD have associated low-back pain together with a
history of degenerative spinal disease or back surgery.856586263 The symptom usually
presents while standing or walking. In addition, some patients with PD reported that their
symptoms were aggravated by stress, fatigue and strenuous exercise.662 Alleviating
manoeuvres are sitting, lying in a recumbent position, standing against a wall or using
walking support. Previous studies showed that camptocormia usually presented following a
diagnosis of PD with the disease duration ranging from 6 to 8 years,8586062-64
Camptocormia can also present prior to a diagnosis of PD. There is one report of a patient
who developed camptocormia 4 months prior to the diagnosis of PD.5 In addition, one
patient in a case series that described clinical characteristics of 23 patients with PD with
camptocormia developed camptocormia 3 years prior to the diagnosis of PD.89 Thus, the
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occurrence of camptocormia prior to PD is rare. The clinical differences between PD with
and without camptocormia were reported in many studies. Patients with PD who developed
camptocormia were likely women of advanced age, having a long duration of PD, high score
on the Unified PD Rating Scale (UPDRS) part I11, advanced Hoehn and Yahr stage,
cognitive impairment, requiring a larger daily dose of levodopa, higher rate of motor
fluctuation, and presenting autonomic dysfunctions such as urinary incontinence and
constipation, compared with PD without camptocormia.®1-555960 However, it is premature to
conclude that each of these factors is aetiologically related with camptocormia in PD.
Camptocormia produces many negative consequences such as self-embarrassment or
postural instability, whereas respiratory compromise is still controversial.86 A recent study
conducted by Yamane e af’ showed that patients with PD with camptocormia frequently
have deep venous thrombosis of their lower extremities when compared with PD without
camptocormia (17% vs 4%, respectively).

PATHOGENESIS OF CAMPTOCORMIA IN PD

In general, pathogenesis of camptocormia can be explained by its aetiology, such as motor
neuron disease, neuromuscular junction disease, muscle disease or dystonia. The
pathogenesis of camptocormia in PD is not clearly understood, and central and peripheral
mechanisms have both been proposed. Most explanations are derived from observations in
patients with PD who responded to some type of treatment. However, the possible
pathogenesis of camptocormia in PD can be subdivided into four groups (1) part of the
disease progression seen in PD; (2) a form of dystonia occurring with PD; (3) a consequence
of paraspinal myopathy due to the pathophysiology of PD or concomitantly occurring with
PD and (4) caused by medications that were used in patients with PD.

Camptocormia is a part of the disease progression seen in PD

Camptocormia associated with PD usually emerges as the disease progresses.®® There are
several lines of evidence supporting this contention. First, camptocormia is likely to develop
in PD with a long duration of disease, high score on the UPDRS part 11, and advanced
Hoehn and Yahr stage. Second, camptocormia was reported in patients with PD who had no
evidence of paraspinal myopathy proven by electromyography or histopathology.85” Third,
there have been a few cases showing that camptocormic symptoms could be reversed
following levodopa.6389 Fourth, camptocormic symptoms were also improved by high-
frequency subthalamic nucleus!®7%-7> or globus pallidus interna deep brain stimulation677
(STN or GPi-DBS) together with improved motor symptoms in patients with PD. The
argument against this idea is that most cases of camptocormia in PD did not respond to
either levodopa8® or DBS.105878 However, as is the nature of axial motor symptoms of PD,
such as freezing of gait, some cases respond to either dopaminergic medications or DBS but
some cases do not respond to any of these treatments. Furthermore, the roles of non-
dopaminergic systems in PD with camptocormia are also unclear. Evidence has shown that
anticholinergics, benzodiazepines and baclofen, failed to provide benefit for most patients
with camptocormia.19%8 Such mixed evidence about neurotransmitter systems makes it
difficult to draw any conclusions, but does suggest that there is not a simple relationship.
Investigations of which structures in the central nervous system are involved in the
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pathogenesis of camptocormia in PD, such as measuring brain metabolism or functional
connectivity, are limited because the camptocormic symptoms disappear while lying in the
scanner. However, in a structural brain MRI study of camptocormia in patients with PD, the
severity of the camptocormia was negatively correlated with the normalised sagittal surface
of the pons and whole brain volume.”® There was no difference in [1231] B-CIT SPECT in
PD with and without camptocormia.1! Therefore, we cannot specify which parts of the brain
play a role in the pathogenesis of camptocormia in PD.

Camptocormia is a form of dystonia occurring with PD

Dystonia can occur in any part of the body in patients with PD. Many features of
camptocormia are compatible with the definition of dystonia. Camptocormia presents and
usually worsens while walking or exercising. This is compatible with action-induced
dystonia. Dystonia can cause an abnormal posture in any body part, which is similar to
camptocormia in terms of abnormal spinal flexion that might be the effect of strong
abdominal muscle contraction.82 There are several manoeuvres to alleviate camptocormic
symptoms that might be similar to ‘sensory tricks’ that present in dystonia such as standing
against a wall or wearing a low-slung backpack. In axial dystonia such as cervical dystonia
(CD), previous studies have shown that patients with CD have an internal postural perceptive
distortion. When asking patients to direct their heads forward, patients with CD had a
greater deviation of their head position compared with normal patients.81 Similarly, patients
with early camptocormia might have a distorted concept of what an erect spine is. Finally, in
isolated primary dystonic camptocormia, treating with GPi-DBS might show clinical
improvement as rated by the Burke-Fahn-Marsden Dystonia Rating Scale (BFMDRS),
ranging from 33% to 100% after surgery.82 There were case reports of dopa-responsive
dystonia presenting with camptocormia in which the symptom totally disappeared after a
low dose of levodopa; no neurological disorders appeared during follow-up many years
later.1718 However, this hypothesis still lacks supportive physiological studies. Cortical
inhibition such as short-intracortical inhibition, longintracortical inhibition and cortical
silent period (investigated by transcranial magnetic stimulation), and blink reflex recovery
cycle, that show abnormalities in dystonia,83-85 have not been explored in camptocormia.

Camptocormia is a consequence of paraspinal myopathy due to the pathophysiology of
PD or concomitantly occurs with PD

The possibility of a myopathy causing camptocormia has been controversial. In this regard,
camptocormia might be considered analogous to dropped head syndrome, also thought
sometimes due to a myopathy. There are two hypotheses to explain the thoracolumbar
paraspinal myopathy in camptocormia caused by PD itself.86 First, camptocormia might be a
consequence of overusing paraspinal muscles due to rigidity in patients with PD. However,
the results of muscle biopsies in camptocormia due to overuse myopathy were different
compared to camptocormia in patients with PD. Muscle biopsy of the former condition
revealed marked fibre necrosis, inflammation and macrophage reaction compared to the
latter, which lacked an inflammatory process. The second hypothesis is proprioceptive
dysregulation. Patients with PD have a poor ability to estimate the amplitude of joint motion
in terms of accuracy as a result of abnormal proprioception compared to normal controls; the
abnormal proprioception can also occur in axial musculature. According to the
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proprioceptive dysregulation hypothesis, inappropriate proprioceptive information will be
sent back to supraspinal areas; at that point, supraspinal control provides inappropriate feed
forward information to spinal interneuron circuits for adjusting the tone of axial muscles
resulting in inappropriate muscle loading that might cause rigidity and myopathy, and,
eventually, camptocormia. In addition, impaired proprioception of the axial musculature in
PD correlated with the severity of the UPDRS part 111.86 Additional evidence that might
support the role of proprioceptive dysregulation causing paraspinal myopathy, which would
be the proximate cause of camptocormia, comes from experimental Achilles tenotomy in
rats.8” Tenotomy can alter the proprioceptive function of the muscle that attaches to the
tendon. Histopathological findings of soleus muscle in the rat, following tenotomy, showed
core-like lesions in centre and periphery of type 1 fibres with reducing activity of oxidative
enzymes including succinate dehydrogenase and ATPase while increasing activity of acid
phosphatase. These histopathological findings were similar to the typical biopsy of
paraspinal muscles of PD with camptocormia.88 In this regard, camptocormia might develop
due to secondary paraspinal myopathy that is influenced by proprioceptive dysregulation.
Another possible pathophysiology of camptocormia in PD is that there is a concomitant
myopathy not necessarily directly related to PD. There are many reports that bothinherited
and acquired myopathies (box 1) could both be an aetiologies of camptocormia and these
myopathies could occur as a concomitant condition in patients with PD. In this
circumstance, we can consider that myopathy is a primary aetiology of camptocormia
without any correlation to the pathophysiology of PD. However, there are strong arguments
against camptocormia being due to paraspinal myopathy. First, there is no good evidence of
truncal weakness in patients with camptocormia that should be present with myopathy.
Second, the oedema of paraspinal muscles seen with muscle MRI is not specific and cannot
confirm a myopathy.58 According to the cited evidence, the main pathogenesis of
camptocormia in patients with PD does not appear to be solely explained by myopathy.

Camptocormia is caused by medications that are used in PD

To date, there is only one study suggesting that camptocormia in PD is the result of
administering a dopaminergic agent.#2 Galati er a/reported a patient who was initially well
controlled with 4 mg daily of ropinirole extended release tablets. However, she slowly
developed a combination of camptocormia and Pisa syndrome. Levodopa was added and her
motor symptoms improved; however, her abnormal posture worsened. The authors decided
to withdraw ropinirole without modifying the levodopa dose. After withdrawing ropinirole,
her posture returned to nearly normal within 3 months. Other cases of medication-induced
camptocormia were reported in a patient with vascular parkinsonism who received
pramipexole,#! and severe anxiety depression in a patient who received multiple
antipsychotic medications including olanzapine and clozapine.3? In the former case, the
patient’s camptocormia improved within a month after discontinuation of pramipexole. In
the latter case, after her depression was controlled by multiple sessions of electroconvulsive
therapy and antipsychotic medications were stopped, the patient’s posture was totally
upright and she did not show any abnormal posture within the 6-month follow-up period.
The possible explanation for antipsychotics-induced camptocormia might be related to their
extrapyramidal side effects that might cause truncal flexion. However, the reason
dopaminergic agents would induce camptocormia is unknown.
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TREATMENT MODALITIES FOR CAMPTOCORMIA

Since there are a variety of aetiologies for camptocormia, accordingly there are different
treatment modalities. Such treatment might be divided into three categories; non-
pharmacological, pharmacological and surgical approaches including DBS (box 2).

Box 2
Potential treatment modalities for treating camptocormia in Parkinson’s
disease
Non-pharmacological approaches
. Plaster corset
. Low-slung backpack with weight
. High-frame walker with forearm support
. Thoraco-pelvic anterior distraction orthosis

. Physiotherapies
- Proprioceptive and tactile stimulation
- Stretching
- Postural re-education
- Kinesiotaping on thoracolumbar paraspinal muscle

Pharmacological approaches

. Levodopa
. Botulinum neurotoxin injection
. Lidocaine injection

Surgical approaches

. Orthopaedic spinal surgical correction
. Unilateral pallidotomy
. Bilateral high-frequency deep brain stimulation

- Subthalamic nucleus
- Globus pallidus interna

Repetitive trans-spinal magnetic stimulation (immediate and short-lasting effect)

Non-pharmacological approaches

Historically, during World War |, Rosanoff-Saloff and Souques described a French soldier
who was diagnosed with painful camptocormia with almost a 90° thoracolumbar flexion due
to conversion disorder; the symptoms were improved by applying a plaster corset.88
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Subsequently, there was a case report of a patient with PD who developed camptocormia
resistant to dopaminergic treatment. His camptocormia totally disappeared while the patient
wore a 6 kg low-slung backpack and returned after the backpack was removed.89 Another
manoeuvre that was reported to alleviate camptocormia was using a HFW with forearm
support.%0 Three patients with IPD, using the HFW, improved their walking distances; using
the HFW also reduced the degree of camptocormia and lessened these patients’ back pain.
The evidence of wearing a corset, carrying a weighted backpack and using HFW with
forearm support has only been reported in single cases or small case series. However, de
Séze et aP! conducted a prospective study with 15 camptocormic patients using a
thoracopelvic anterior distraction orthosis and a physiotherapy programme; 2 of 15 were
diagnosed with PD. The authors showed that an orthosis improved pain and quality of life
(QoL), as assessed with a visual analogue scale. Average pain scores were reduced by 69%
and 70% on days 30 and 90, respectively, when compared to day 0. The average
improvement of QoL was 87% and 92% on days 30 and 90, respectively, when compared
with day 0. Current evidence from a meta-analysis showed that physiotherapy could improve
motor symptoms, especially gait and balance, in patients with PD.%2 However, no strong
evidence is available concerning the efficacy of physiotherapy for postural abnormalities in
patients with PD. However, there has been a recent single-blind, randomised controlled trial
that compared efficacy between postural rehabilitation (PR; n=7), PR plus using
kinesiotaping (KT) on thoracolumbar paraspinal muscles (n=6) and no intervention (n=7)
involving 20 patients with PD with anterior and/or lateral trunk bending. PR was targeted on
proprioceptive and tactile stimulation, stretching and postural re-education through active
movement execution. At the end of the first month, the physiotherapy groups, either PR or
PR plus using KT, showed significant improvement in anterior trunk bending, gait and
balance compared with pretreatment, and also showed significant improvement in anterior
and lateral trunk bending, gait and balance compared with the no intervention group.%3
Therefore, physiotherapy might be an option for improving the postural abnormality in
patients with PD. Recently, there has been a randomised, single-blind, crossover, placebo-
controlled study of 37 patients using repetitive trans-spinal magnetic stimulation (rTSMS).
Eight 1 s trains of 5 Hz stimulation were given with intertrain interval of 10 s. The
stimulation was delivered with a circular coil over the area of maximal thoracolumbar
flexion. The primary outcome showed that rTSMS produced immediate relief of
camptocormia in term of reduction of the degree of thoracolumbar flexion compared with
sham stimulation (mean of 10.9° vs —0.1°, respectively). However, the authors measured the
outcome only immediately after completing stimulation and did not investigate a longer
lasting effect. Therefore, the value of rTSMS for treating camptocormia is not clear.9

Pharmacological approaches

The efficacy of oral levodopa for alleviating camptocormic symptoms is uncertain. Reports
have indicated that oral levodopa could attenuate camptocormic symptoms in some cases of
dopa-responsive dystonia, 1718 PD6369 and multiple system atrophy.13%> However, for PD,
the effect of levodopa for reducing camptocormic symptoms was completely unpredictable.
Bloch et aff3 reported that approximately 20% of patients with PD with camptocormia
received some benefit from oral levodopa. There was no report of other dopaminergic
medications that improved camptocormic symptoms in patients with PD. Other oral
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antidystonic and antispasmodic medications, including trihexiphenidyl, baclofen,
amantadine, biperiden, tetrabenazine, clonazepam and bromazepam were also
disappointing.1®

Botulinum neurotoxin (BoNT) injection and lidocaine have been used to treat camptocormia
(table 2). In summary of this literature, BONT serotype A, including abobotulinumtoxin A,
onabotulinumtoxin A5897 and incobotulinumtoxin A,% was studied in patients with PD with
camptocormia. Two studies used ultrasound-guided BoNT injection, one study used CT-
guided BoNT injection and one study used a blind injection technique. Rectus abdominis
and iliopsoas muscles were the main muscles injected. Several outcome measurements
including objective®89697 and subjective®798 outcome measurements were used to evaluate
the efficacy of BoNT injection. Overall, the efficacy of BONT injection is controversial. It is
premature to draw the conclusion that BoNT is ineffective. There are many reasons,
including small sample sizes, not injecting BoNT into other muscles (eg, abdominal external
and internal oblique muscles) that might contribute to camptocormia, insufficient data for
appropriate doses and types of BoNT, and lack of a standard clinical outcome measurement.

Another injection agent investigated was lidocaine (with rehabilitation). Furusawa et aP®
conducted a study using 50 mg of 1% lidocaine, which was injected bilaterally into the
abdominal external oblique muscles under ultrasound guidance to treat 12 PD with upper
camptocormia followed by rehabilitation, which emphasised truncal extension. Initially, a
single injection was used and then repeated once daily for 4-5 days in all patients. The result
showed that eight patients showed significant improvement in posture after a single injection
together with rehabilitation. However, the effect diminished in several days. Repeated
intervention produced long-term improvement in nine patients while eight of these patients
revealed a lasting effect during the 90-day follow-up period. However, the data need to be
reproduced in a randomised study involving a large population.

Surgical approaches

Surgical approaches to treat camptocormic symptoms in PD are orthopaedic surgical
correction, pallidotomy, and DBS targeting the STN and GPi. For orthopaedic surgical
correction, all reports showed some benefit from surgery in terms of pain reduction and
postural correction compared to the preoperative stage.”8100101 Only one report showed
excellent results and the benefits were maintained at least 29 months after surgery.100
However, the surgical procedure was complicated in all patients. There was a case report of
a patient with PD with 60° of camptocormia who received a unilateral right-sided
pallidotomy 2 years after the onset of camptocormia that significantly improved her posture
and gait.® The patient reported that the benefit of the pallidotomy immediately occurred after
surgery and lasted at least 6 months. At present, DBS is an option to treat symptoms of
various types of dystonia and PD. However, there is no solid evidence that DBS is an
appropriate treatment for camptocormia. The evidence for DBS to treat camptocormia either
as an outcome of various types of dystonia or associated with PD came from case reports or
a series of small cases. Recently, there was a case series of 16 patients (3 cases from the
authors82 and 13 cases from the literature) who presented with camptocormia due to
generalised dystonia, segmental dystonia or isolated camptocormia, and who received
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bilateral GPi-DBS.82 The results showed that GPi-DBS improved clinical outcome in terms
of improved total and trunk subscores for the BFMDRS. These improved scores ranged from
33% to 100% for the total score and 50%-100% for the trunk subscore. The time of last
follow-up ranged from 6 to 60 months after surgery. In PD with camptocormia, STN-
DBS10195870-7578102 ang GPi-DBS1976-78 have both been used. The details of studies of
DBS in PD with camptocormia are summarised in table 3. In summary, 56 patients with PD
with camptocormia who received DBS to treat their camptocormic symptoms have been
reported in the literature. Fifty-one patients received STN-DBS whereas five patients
received GPi-DBS. Thirty-four of 56 patients (61%) noted that their posture had improved
following DBS. However, the efficacy of STN-DBS or GPi-DBS to treat camptocormia in
patients with PD should be measured cautiously because there are a variety of outcome
measurement tools in every study. Therefore, the exact efficacy of STN-DBS and GPi-DBS
on camptocormia in patients with PD is still inconclusive but it might be considered an
option to treat levodopa non responsive camptocormia in patients with PD.

CONCLUSION

Although camptocormia in PD is not uncommon, there are several unresolved issues. For
instance, upper and lower camptocormia might need separate consideration. This is a crucial
point, because we would like to know which area, that is, thoracolumbar or hip, needs to be
measured for the degree of camptocormia and which muscles need to be injected for treating
with BoNT injection. Another issue is that the pathogenesis of this disorder is unknown.
However, we believe that central and peripheral mechanisms can contribute to the
pathogenesis, and, of course, the precise diagnosis should be helpful in designing therapy.
Oral levodopa, BoNT injection or DBS might be considered treatment options for
camptocormia in patients with PD. However, the efficacy of any of these treatments needs to
be further explored in well-designed studies involving a large population of patients.
Another critical issue is the lack of a uniform method to evaluate camptocormic symptoms
at baseline and after receiving treatment. In the future, we anticipate that better
understanding of the pathogenesis of camptocormia in PD will lead to more effective
treatments.
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Figure 1.
Patients with Parkinson’s disease presenting with truncal flexion greater than 45° while

standing. (A) Upper camptocormia defined as abnormal truncal flexion at a point between
the lower thoracic and upper lumbar spine. (B) Lower camptocormia defined as flexion at
the hip joint.
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