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Abstract
Background: Camptocormia is known as “bent spine syndrome” and defined 
as a forward hyperflexion. The most common etiologic factor is related with the 
movement disorders, mainly in Parkinson’s disease (PD).
Case Description: We present the case of a 51‑year‑old woman who has been 
followed with PD for the last 10 years, and also under the therapy for PD. An 
unappreciated correlation low back pain with camptocormia developed. She 
underwent deep brain stimulation (DBS) in the subthalamic nucleus bilaterally and 
improved her bending posture.
Conclusion: The relationship between the DBS and camptocormia is discussed 
in this unique condition.
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INTRODUCTION

Camptocormia is rarely reported in literature and is also 
known as “bent spine syndrome.” It was first described by 
Brodie in 1818. This date is 1 year later than the date that 
James Parkinson described the disease to be remembered 
by his name at the present time. Camptocormia is 
becoming an increasingly recognized finding of Parkinson 
patients and dystonic disorders. The main feature of 
this diagnosis is the marked forward flexion increase 
during insistent walking and the concomitant lower back 
pain commonly seen in most of the cases. Either the 
bending or the lumbar pain is improved in recumbent 
and supine position. Diagnosis is established exclusively 
upon clinical findings. In the past, psychogenic etiology 
was assumed to be the main reason; nowadays, the 
organic causes of camptocormia have been postulated. 
The other etiological causes of camptocormia are 
dystonia, spinal deformities, cerebrovascular diseases, and 
neuromuscular diseases. Psychiatric causes are less than 

previously thought. As mentioned earlier, the diagnosis 
of camptocormia is built upon clinical investigations, 
imaging of the brain and spinal cord, electromyography 
(EMG), or muscle biopsy when needed. Clinical 
treatment is limited and most unsuccessfully, it includes 
the supportive conservative measures to withdrawal of 
causative drugs, surgical corrections of spinal deformities, 
electroconvulsive therapy, and deep brain stimulation 
(DBS).[2,6,7] Camptocormia is not a generally accepted 
indication for DBS.
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DBS is a unique surgical procedure developed to 
treat several disabling neurological diseases mainly 
Parkinson’s disease (PD), tremor, dystonia, and some 
psychiatric disorders. DBS is used only for patients 
who improve to some degree after PD medications, 
but whose symptoms cannot be adequately controlled 
with these medications in times. DBS uses a surgically 
implanted, battery‑operated medical device called an 
implantable pulse generator (IPG) ‑ deliver electrical 
stimulation to specific areas in the brain. Before the 
procedure, a DBS team uses magnetic resonance imaging 
(MRI) or computed tomography (CT) scanning to 
identify and locate the exact target within the brain 
for surgical intervention. Some DBS teams and also we 
use microelectrode recording – which involves recording 
electrodes that monitor the activity of nerve cells in the 
target area – to more specifically identify the precise 
subcortical nucleus that will be stimulated. In general, 
these areas are the thalamus (T), subthalamic nucleus 
(STN), and globus pallidus (GP). The DBS system 
consists of three components: The lead, the extension, 
and the IPG. The lead (also called an electrode) – a 
thin, insulated wire – is inserted through a burr hole 
and implanted in the brain. The tip of the electrode is 
positioned within the specific nucleus. The extension is 
an insulated wire that is passed under the skin of the 
head, neck, and shoulder, connecting the lead to the 
IPG. The IPG is the third component and is usually 
implanted under the skin near the clavicle. Once the 
system is in place, electrical impulses are sent from the 
IPG up along the extension wire and the lead and into a 
specific target. These impulses block abnormal electrical 
signals and alleviate PD motor symptoms. In time, DBS 
is programed in accordance with patient’s symptoms and 
responses.

Herein, a case hosting two different etiologies for a rare 
condition named camptocormia in PDs will be discussed. 
The interesting and worth discussing is the different origin 
of the mutual effect of spine, i.e., lumbar radiculopathy; 
the other is brain, i.e. PD. Another aspect of importance 
is the role of DBS in this double‑diseased patient.

CASE REPORT

A 51‑year‑old woman followed with PD for the 10 years. 
Her chief complaints were bradykinesia mainly over the 
right side and slight resting tremor with moderate and 
sometimes severe low back pain (LBP). The pain was 
more pronounced while standing and walking. There was 
obvious and exaggerated bending posture in erection and 
moving [Figure 1], the unpleasant and sensible level of 
pain from the waist region diminished while sitting and 
totally while lying.

Seven years ago, the unbearable LBP came impaired 
her daily living time. She was diagnosed with L5–S1 

disc disease with diffuse bulging and posterior central 
extruded herniation [Figure 2]. She underwent a 
spine surgery resolving completely the pain for about 
2–3 months. One year after surgery, the camptocormic 
posture became more pronounced; followed recurrence 
of the LBP. Camptocormia developed 11 years after the 
initiation of PD, which responded poorly to L‑Dopa 
treatment. The trunk became bended forward day 
by day. The Unified Parkinson Disease Rating Scale 
(UPDRS) and Burke–Fahn–Marsden Rating Scale 
(BFM‑RS) were carried out; UPDRS mainly part III 
score was 32 and 46 at MED ON‑MED OFF period 
and Hoehn/Yahr scale was stage 3. Truncal bending was 
60° in burke fahn marsden dystonia rating scale (BMF‑
RS). Mini‑mental State Examination (MMSE) score 
was 26. Creatine kinase increased to 200–280 mg/dl. 
The clinical picture comprised of left sided tremor, 
prominent bradykinesia, hypomimia, hypophonia, 
slight urinary incontinence, festinating gait, and 
short ON‑OFF periods related to the medication. 
Clinical examination also showed hyporeflexia and 
dysarthria with a very weak voice. EMG was focused 
on abdominothoracic – lumbar paravertebral muscles. 
Lumbar MRI showed the lumbar laminectomy and 
discectomy [Figure 2].

The vital respiratory capacity, parkin gene analysis, 
neuroimaging of spine, vertebral structures, and brain 
were all evaluated. She was ranked 8 for BFM‑RS mainly 
with extreme bending of trunk, preventing standing, and 
walking in dystonia in many actions as provoking factors 
before the DBS attempt. The BFM score went down to 
2 six months after the DBS installation; MED ON‑MED 
OFF UPDRS scores were 14 and 20 at postoperative 
period, the dystonic truncal bending became 
insignificant clinically, the provoking factor was minimal 
dystonia in particular action, and bending was <10° 
[Figures 3 and 4]. Also there was a real improvement at 
the postoperative lumbar spine on MRI [Figure 5]

Figure 1: Preoperative views of the patient
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DISCUSSION

For the last 15 years, PD has linked to camptocormia 
and carefully studied. In the majority of the patient with 
camptocormia due to PD, it is unresponsive to levodopa. 
Most of the times, the severity of bent spine is often 
unalterable under the best medication through the PD 
course and does not change during the ON‑OFF phases. 
The best‑known correlation is between severity of PD and 
camptocormia. Our patient responded well to levodopa 
for PD, but the camptocormia was unresponsive. While 
PD worsened, camptocormia also became more severe. 
However, some other authors pointed out that there 
were no differences in PD with or without camptocormia 
on behalf of clinical and demographical characteristics. 
The prevalence of camptocormia with PD patients is 
highly fitful; as being 3–17%. May be, this wide range of 
percentage is due to unclear definition of camptocormia, 
or the differentiation of thresholds for diagnosis of 

camptocormia, or extensive patient groups. If we constrict 
camptocormia in PD, again there is a wide spectrum of 
PD‑related abnormal postures ranging from striatal hand 
or foot deformity on one end of spectrum to scoliosis and 
camptocormia on the other end of spectrum.[1,2,5,7]

Most of the camptocormic PD patients exhibit initially 
bradykinesia, rigidity, and less frequently tremor. As 
the general rule for PD, apparent symptoms start 
asymmetric. Our case’s symptoms started asymmetric, 
and the dominant feature of PD was bradykinesia. 
Unusual finding was the overlapping and prominence 
of back pain. While a small number of patients with 
camptocormic PD are painless, the majority of them 
are associated with lower back pain. Our case suffered 
a pronounced pain just leading and accompanying the 
camptocormia. In literature, some patients report a 
feeling of being pulled forward or sometimes a sensation 
of tightening in their abdomen. Our patient is a woman, 
and the initial bending problem was accompanied of a 
squeeze in her abdomen. All pulmonary function tests 
were within normal limit. Being a female may have a 
role on breathing with abdominal function wherein 
camptocormia interferes with pulmonary function. These 
patients may suffer that the paraspinal muscles can have 

Figure 3: Lateral view of the patient after bilateral subthalamic 
nucleus-deep brain stimulation at 1st yearFigure 2: The preoperative lumbar spinal magnetic resonance 

imaging (T1-weighted axial and sagittal views)

Figure 4: Lateral view of the patient after bilateral subthalamic 
nucleus-deep brain stimulation at 6th month 

Figure 5: The postoperative lumbar spinal magnetic resonance 
imaging (T1-weighted axial and sagittal views)
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a wooden consistency and the rectus abdominis often 
feels tense. In our case, especially rectus abdominus and 
the other abdominal muscles did not show any palpable 
contractions. However, in such cases, “botulinum 
type A” therapy may be a safe and effective treatment 
approach for camptocormia. We did not make any 
injections because there were no prominent abdominal 
contractions.[2,5,7]

Another etiological factor for camptocormia is 
myopathy of paravertebral muscles that may bring out 
a consequence of pathologic changes in the antigravity 
muscles involved in trunk extension. In our case, EMGs 
inclosing paravertebral and abdominal muscles were 
consistent with nonspecific extensors and overactive 
flexors and with dystonic discharges. The latter did not 
implicate any myopathic activity. Patient’s blood level of 
creatine kinase was in normal range. Therefore, a localized 
muscle biopsy was not carried out. Some camptocormic 
patients may be mixed with a “dropped head syndrome,” 
since patients may try to compensate the flexion of body 
with an abnormal posture of neck.[3] That is why, we 
worked on neck muscle EMG, and cervical/thoracolumbar 
paravertebral MRIs were also worked out. They were all 
within normal range. As expected, MRI of thoracolumbar 
spine revealed some degenerative changes such as 
spondylosis and postoperative changes. At the starting 
point of brain, the truncal representation interferes 
with basal ganglia, particularly putamen; posterolateral 
nucleus of thalamus may be involved in the case of 
camptocormia. In our case, the cerebral MRI findings 
were all normal. On the other hand, reduced striatal 
dopamine transportation in single photon emission CT 
(SPECT) was reported in camptocormia of PD patients. 
Beside the cervical, thoracolumbar and brain MRIs were 
normal, SPECT analysis was not carried out for the 
patient.[2,5,7]

As aforementioned, the pathophysiology of axial postural 
abnormalities in PD is not well understood. Previously, 
it is related with psychiatric basics. In our case, a 
possibility of disorders attributed to hysteria, malingering, 
or other psychiatric diagnosis were all excluded. Since 
psychogenic movement disorders disrupt truncal flexion 
and complicated psychogenic dystonia may develop; in 
our case, “the criteria for psychogenic dystonia” were also 
excluded.

The ideal therapy for camptocormia in PD is a dilemma. 
Spinal surgery has been tried to solve the postural 
abnormalities for the patient with camptocormia, since it 
has significant complications and often requires revision 
surgery. Our presented patient has a paradoxical situation 
since yet the camptocormia was not manifested, she 
was operated at right L5 radiculopathy for severe pain. 
Spinal surgery was carried out at the 7th year of PD. 
In postoperative period, pain disappeared lightly, but 

camptocormic state was quickened and BFM‑RS was 
increased from 4 to 8 in 1 year. The pain reemerged 
more severe. In this case, the camptocormia became 
more prominent within 7–8 years. Idiopathic PD 
with camptocormia was accelerated by surgery for the 
radiculopathy iatrogenically.[4]

The result of pharmacological treatment of camptocormia 
is correlated with PD treatment. Surprisingly, with cohort 
studies, up to 20% of PD patients with camptocormia 
benefit from L‑Dopa treatment. Dopamine agonist 
agents are supposed to deteriorate the camptocormic 
course.[9] The role of Duodopa intestinal gel is not 
well known in camptocormia. However, in general, the 
therapeutic role of L‑Dopa in PD diminished in time 
and motor complications arise, this condition is valid in 
camptocormia, i.e. most of these cases are unresponsive 
to medication. In general, the majority of the motor 
complications of PD and in advanced PD patients lead 
to stereotactic neurosurgery as an alternative therapy. 
STN‑DBS is accepted as controlling motor complications 
better than decreasing dopaminergic medications, using 
GP interna (GPi)‑DBS. Literature includes nine different 
independent studies with 25 camptocormia cases treated 
with DBS‑STN. Improvement rate is reported to reach 
76%. Sako et al. operated on 6 PD patients with severe 
camptocormia using DBS‑STN bilaterally. All patients 
improved. However, situation of improvement and 
time scale for course of camptocormia after DBS‑STN 
are blurred in literature. Against this obscurity, for the 
treatment of camptocormia, the most potential approach 
is DBS‑STN; but there is still need for scaling for 
treatment and for results of follow‑up.[1,5,8,9]

We applied bilateral DBS‑STN in our cases and followed 
her monthly for 6 months. Later, we extended control 
examinations. From the beginning of the 1st month, 
postural abnormality showed serious improvement. 
However, the best improvement was achieved in LBP with 
≥7/10 in S‑LANNS pain scale. Another surprise outcome is 
minimal improvement in blunt personality and moderate 
gain in MMSE by 2 score at the 1st year follow‑up. Since 
she is at the age of early 50s and a homemaker, she has 
restarted to work at home and garden. Daily L‑Dopa intake 
has been decreased by 40% in amount.

The affectivity and role of DBS‑STN in camptocormia 
in PD is not clear in mechanism. Probably, beside the 
improvement in PD symptoms and motor fluctuations, 
there should be a positive additive by effects on the 
dystonia. But with this hypothesis – if camptocormia 
would be a dystonia primarily – GPi‑DBS should be 
the preferred treatment. In reality, this is not the case. 
In accordance with STN, the GPi‑DBS for PD with 
camptocormia in literature is very less in number. 
Tani et al. observed that the dystonic posture improved 
slightly in long‑term instead of early period.[8,9]
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Another important point is that camptocormia increases 
with action. In other words, it ceases with sitting 
and lying back. There may be a different mechanism 
involving spinal pathway so that in these patients there 
should be dystonic pulsation with motion coordinated 
with different mechanism involving in PD not only 
limited in brain, but also with spinal cord. This idea 
may sound that there is a different pathway just like 
“Restless Leg Syndrome” where there is a totally 
different mechanism from PD, but responsive to 
L‑Dopa. Therefore, there may be a spinal mechanism 
both making a connection with spinal bending and 
with PD.

In the light of this knowledge, preferences for treatment 
of PD patients with camptocormia should be in favor 
of STN‑DBS. This case was operated for LBP; then 
not only PD, but also these surgical attempts have an 
effect on camptocormia. This should be acceptable that 
surgery at lumbar area could be a peripheral, inductive 
core role in camptocormia. This doubled favorability 
was managed very well with stereotactic neurosurgery 
as bilateral STN‑DBS. The diagnosis and treatment of 
camptocormia will continue to require expert knowledge 
in movement and neuromuscular disorders. Etiology and 
curative approach for camptocormia are crucial. Since, 
the clinical evaluation and etiological approach are really 
hard, neurological and neurosurgical insights should be 
carried out carefully; therefore, both groups work on with 
a precise multidisciplinary manner. This case is unique 
since camptocormia is developed with overlapping of both 
ongoing features of  PD and spinal surgical intervention 
at the same time.[8,10]
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