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INTRODUCTION

Camptocormia, also known as ‘’Bent Spine Syndrome’’ (BSS), 

is one of the most disabling features of Parkinson’s disease (PD). 

It manifests as a marked forward fl exion of the thoracolumbar 

spine that worsens during walking or standing with a tendency 

to worsen with fatigue [1,2], but disappears in the recumbent 

position [3-5]. Camptocormia occurs in approximatelly 10% of 

PD patients [2], progressively over a year or more, and the trunk 

fl exion is usually associated with scoliosis in these patients. Long 

standing camptocormia oft en results in low back pain from sagittal 

misalignment and potentially increases the risk of falling due to axial 

instability. Th ese debilitating symptoms are further complicated 

by degenerative or osteoporotic changes of the spine, which are 

evidenced to be common in patients with PD. Magnetic Resonance 

Imaging (MRI) described paraspinal muscle signal abnormalities and 

fatty replacement in camptocormia patients [5,6], while spinal erector 

electromyogram shows motor unit reductions [6]. Camptocormia 

can be an idiopathic condition, but can also be associated with 

numerous diseases like spinal or metabolic disorders, neuromuscular 

and movement disorders [2,4]. Camptocormia in PD patients did 

not show signifi cant improvement with levodopa treatment [4,7]. 

Conservative treatment for camptocormia, such as psychotherapy, 

physiotherapy, drugs and botulinum toxin injections are limited 

and usually futile [8]. Surgical treatment includes bilateral pallidal 

(GPi) or bilateral Subthalamic Nucleus (STN) DBS [8]. Several 

reports showed successful bilateral pallidal and bilateral subthalamic 

nucleus stimulation leading to alleviation of camptocormia in PD 

patients [7,9-13], and patients without PD [14]. Reports of success 

aft er STN or GPi stimulation support the important role of the basal 

ganglia in axial posture control [15]. However, outcome results are 

inconsistent, especially STN DBS data. Th e aim of this study was to 

determine the effi  cacy of bilateral STN DBS in alleviating the degree 

of camptocormia in two PD patients by measuring the thoracolumbar 

angle preoperatively and on pre-defi ned postoperative follow up. 

PATIENTS AND METHODS

Two patients suff ering from PD associated with camptocormia 

underwent operative treatment. Th e Th oracolumbar Flexion Angle 

(TLA) was assessed before and aft er the surgery according to 

recommended scales for the international survey of DBS; Functional 

Independence Measure (FIM) instrument, Unifi ed Parkinson 

Disease Rating Scale – UPDRS, especially motor score and Activities 

Of Daily Living (ADL) and levodopa dosage. TLA was measured 

from the lateral view of the patient and it is the angle between the 

thoracolumbar spine and a vertical line [Figure 1]. Both patients 

(67 year old female and 66 year old male) were diagnosed with an 

advanced PD and severe camptocormia at least ten years prior to 

operation. It started with unilateral tremor, rigidity and dyskinesia 

and was characterized by bilateral spreading. Over the last 3 years 

camptocormia progressed. Pharmacotherapy showed poor eff ect on 

PD and camptocormia management. Th erefore, patient’s life quality 

was signifi cantly decreased. Preoperatively, patients UPDRS III score, 

TLA degrees and UPDRS ADL score were recorded [Table 1].

Both patients underwent bilateral stereotactic Subthalamic 

Nucleus Deep Brain Stimulation (STN DBS) surgery. In a local 

anesthesia, a Leksell frame was fi xed on the patient’s head and Multi-

Slice Computed Tomography (MSCT) scan was performed (slides 

thickness 0,75 mm). Aft erwards, the MSCT scan was merged with 

a preoperative MRI T2 sequences (slides thickness 1,5 mm) using 

Medtronic Stealth Station TREON plus Surgical Navigation. Target 

point (STN bilaterally) was defi ned alongside with the entry point, 

whereupon Medtronic electrodes (lead model 3389) were implanted 

bilaterally in the STN. Th e target point was determined according to 

the anterior (AC) and posterior (PC) commissures as follows: for the 

fi rst patient 16.5 millimeters (mm) posterior from the AC, 14.5 mm 
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Figure 1: Patient’s posture
a) Preoperatively, showing forward trunk fl exion, with increased Thoracolumbar 
Angle (TLA)
b) Postoperatively, showing fl exion reduction
c) After 6 months control, showing habitual posture.
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lateral on the left  and 13.3 mm on the right from the AC-PC line 

and 4 mm ventral from the AC-PC line, while AC-PC line was 27 

mm in length; for the second patient 16 mm posterior from the AC, 

13.5 mm lateral on the left  and 13 mm on the right, while the AC-

PC line was 26 mm in length. Th e entry point was approximately 2.5 

centimeters (cm) from the midsagittal line and 1 cm anterior from the 

coronal suture. Th e ACTIVA PC programmable pulse generator was 

implanted subcutaneously in the left  pectoral region. Postoperative 

MSCT and MRI were performed to confi rm the exact location of 

electrodes placement in the STN. Th e programming parameters for 

the fi rst patient were as follows: right electrode: 9(-) 2.8 V, 130 Hz, 90 

μs; left  electrode: 1(-) 2.7 V, 130Hz, 90μs. Stimulation parameters for 

the second patient were: left  electrode: 8(-) 1.8V, 130 Hz, 90 μs; right 

electrode: 0(-) 1.8V, 130 Hz, 90μs. In both patients the case of the 

neurostimulator was set as an anode and the stimulation parameters 

mentioned above were reached gradually during the fi rst few 

postoperative days. Th e follow up period alongside with postoperative 

measurement of the TLA were done 1 month, 3 months, 6 months for 

both patients, and one year aft er operation for female patient.

RESULTS

PD symptoms and camptocormia showed rapid improvement 

aft er the initial programming, one week postoperatively. Th e degree 

of thoracolumbar fl exion substantially decreased in both patients. In 

female patient TLA was decreasing over time; 20° aft er the fi rst month, 

16° aft er 3 months, 13° aft er 6 postoperative months and fi nally 10° a 

year aft er the surgery.  UPDRS III score improved from 52 to 16, and 

the UPDRS ADL score improved from 39 to 10. FIM score improved 

from 70 to 116 postoperatively. Levodopa daily dose was reduced 

from 1000 mg preoperatively to 645 mg postoperatively [Table 1]. In 

male patient TLA was decreasing over time; 15° aft er the fi rst month, 

13° aft er 3 months and 10° aft er 6 months. UPDRS III score improved 

from 44 to 20 postoperatively, UPDRS ADL score improved from 30 

to 10, FIM improved to 118 postoperatively. Levodopa daily dose was 

reduced from 1860 mg preoperatively to 1000 mg postoperatively 

[Table 1]. Quality of life increased signifi cantly in both patients, 

pain and sleep problems included. Th ere were no postoperative 

complications and the positions of implanted electrodes were within 

STN in both patients. Th e stimulation parameters were slightly 

changed on the follow-ups if the patients experienced dyskinesia or 

other adverse eff ects.

DISCUSSION

DBS is widely accepted form of therapy for PD patients, especially 

in patients within pharmacy resistant PD [15]. Unlike several papers 

reporting benefi cial eff ect of DBS on motor symptoms and dyskinesia 

in PD patients, there are only few reports showing the eff ect of 

DBS in PD patients with camptocormia [1,11,13,16-18]. Bilateral 

STN DBS showed signifi cant improvement of camptocormia with 

a substantial improvement of the TLA of around 78 ± 9.1% [12], 

which is consistent with our result. Like in other studies, our patients 

showed major improvement aft er the DBS procedure. Th eir results in 

UPRDS III ‘’off  medication’’ are more than 50% improved aft er 6 and 

12 months, respectively. A substantial improvement was observed 

in their UPDRS III ‘’on medication’’ with a decline from 39 and 30 

preoperatively to 10 postoperatively. TLA in both patients notably 

reduced to only 10° for about 6 and 12 months aft er the operation, 

respectively. Reduced TLA implicate posture improvement for more 

than 85% and increased life quality in our patients. It should be 

mentioned that in several studies [1,10] benefi cial eff ect of STN DBS 

didn’t occur within all patients included. Th e effi  cacy of DBS in PD 

patients with camptocormia seems to depend whether camptocormia 

is caused by predominant basal ganglia dysfunction or myopathy 

[18]. Camptocormia caused by myopathy is more frequent and 

doesn’t respond to DBS, unlike camptocormia caused by basal ganglia 

dysfunction [18]. Patients who do not respond to DBS treatment 

should be screened for other camptocormia causes [18]. Also, the 

effi  cacy of STN DBS depends on the duration of camptocormia. 

Patients with shorter duration of camptocormia experience a 

benefi cial DBS eff ect [19]. Reports of posture improvement in PD 

patients with bilateral STN or GPi DBS surgical procedure confi rm 

that basal ganglia has a great role in posture and gait control [20,21]. 

Besides STN, the GPi can be considered an alternative target for PD 

patients with camptocormia, because it’s assumed that most STN 

eff erent neurons send axons that simultaneously innervate the GPi 

[20,21]. Th ere are studies confi rming that bilateral GPi DBS can 

alleviate the severity of camptocormia in PD patients [13,17]. 

CONCLUSION

Although results may vary from excellent improvement to no 

improvement at all, STN DBS should be considered as a potential 

treatment option for PD patients with camptocormia. Majority reports 

of bilateral STN and GPi DBS in PD patients with camptocormia 

speak in favor of successful control of axial posture in these patients. 

Further and bigger studies are needed to conclude which PD patients 

are candidates for bilateral STN or GPi stimulation and what kind of 

screening should they undergo to determine if they are appropriate 

candidates for STN or GPi DBS.

Table 1: Follow up of the two PD patients with camptocormia who underwent 
DBS.

Patient
I II

Age (year)/sex 67 / F 66 / M
Duration of disease 

(year) 15 8

Follow-up after surgery
(months) 1 / 3 / 6 / 12 1 / 3 / 6

UPDRS III off 
medication

Preoperatively 52 44
Postoperatively (on 

follow ups) 22 / 18 / 18 / 16 28 / 24 / 20

Improvement (%) 57.6% / 65.3% / 65.3% 
/ 69.2% 36.3% / 45.5% / 54.5 %

UPDRS III on 
medication

Preoperatively 39 30
Postoperatively (on 

follow ups) 20 / 16 / 12 / 10 16 / 14 / 10

FIM score
Preoperatively 70 68
Postoperatively 116 118

Levodopa daily dose 
(mg)

Preoperatively 1000 1860
Postoperatively 645 1000

Thoracolumbar angle 
TLA (degrees)
Preoperatively 80 65

Postoperatively (follow 
ups) 20 / 16 / 13 / 10 15 / 13 / 10

Improvement (%) 75% / 80% / 83.75% / 
87.5% 76.9% / 80% / 84.6%
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