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ABSTRACT

We report the case of a 63-year-old female with a long history of severe Parkinson’s disease (PD) and subsequent onset of debilitating
camptocormia who underwent successful bilateral subthalamic nucleus deep brain stimulation surgery (STN DBS). The literature and previous
reports are reviewed. The patient history and details of the surgical procedure are reported including the implantable pulse generator (IPG)
settings and response to stimulation. The results of her PD symptom and camptocormia improvements are discussed. Five year postoperatively,
the patient has enjoyed good results for both her PD symptoms as well as significant and sustained improvement in her thoracolumbar flexion
deformity. She remains on minimal medications and no longer requires any assistive devices for ambulation. Comparison and contrast of the
current world literature on DBS for camptocormia is reviewed. We discuss the current targets used for DBS in the setting of camptocormia in
the cases reported, both PD associated and not associated. The optimal target has yet to be defined and further work on appropriate patient
selection is needed.
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Uzun suredir siddetli Parkinson hastaligi (PH) ve yakin zamanda maluliyete neden olan kamptokormisi olan ve bilateral subtalamik niikleus
derin beyin stimulasyon cerrahisinin (STN DBS) basariyla yapildigi 63 yasinda bir kadin hastayi sunuyoruz. Literatur ve 6nceki raporlar gézden
gecirilmektedir. Hasta 0ykisi ve implante edilen puls jeneratori (IPG) ayarlar ve stimilasyona cevap dahil olmak tizere cerrahiislem ayrintilari
bildirilmistir. PD belirtilerinin sonugclari ve kamptokormideki gelismeler anlatiimaktadir. Ameliyattan bes yil sonra hasta halen PD belirtileri
acisindan iyi sonuglar ve torakolumbar fleksiyon deformitesinde 6nemli ve uzun streli iyilesme mevcuttu. Hasta ¢ok az sayida ilag kullanmakta
ve artik ambulasyon icin yardimci cihazlara gereksinim duymamaktadir. Kamptokormi icin DBS konusunda mevcut diinya literatiiri bilgileri
karsilastiriimis ve degerlendirilmektedir. Bildirilen vakalarda PD ile iligkili olsun veya olmasin kamptokormi durumunda DBS icin kullanilan
mevcut hedefleri gézden gegiriyoruz. Optimum hedefin halen tanimlanmasi gerekmektedir ve uygun hasta secimi agisindan hala yapilmasi
gerekenler vardir.
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INTRODUCTION many soldiers with difficulty adjusting to the stresses of com-
bat. During World War |, of the 220 reported cases, 215 were
soldiers primarily from the French and Italian armies (2). Even
more recent reports have associated camptocormia with a

conversion reaction disorder (18).

Camptocormia is a disturbance of posture involving involun-
tary truncal flexion induced by standing or sitting. It is derived
from the Greek words “to bend” and “trunk!” It characteristi-
cally disappears in the recumbent position. Originally descri-

bed by Brodil in 1837, the term camptocormia was introduced
by Souques in 1915 when he reported on young French soldi-
ers experiencing severe trunk flexion (3,19,23,25). Treatment
consisted of electrotherapy with immediate cure (24). Initially
regarded as a psychiatric disorder, soldiers in World Wars | and
Il suffering from this disorder were often labeled as harboring
a psychogenic illness (1,2,5,10,19,21). At the time it was con-
sidered just another of the conversion reactions observed in
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The majority of patients with camptocormia will exhibit
kyphosis with flexion angles between 30 to 90 degrees. The
differential diagnosis includes discogenic pain syndromes,
vertebral infections or neoplasms, intraspinal hemorrhage,
muscular dystrophies and psychological illnesses. Early
treatment options were based upon the belief that the illness
was essentially psychogenic hysterical reaction. Treatments
included electrotherapy, backboards, therapeutic lumbar
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punctures, hypnosis and narcotherapy (4,5,6,24,30). These
early attempts at treatment were reported to result in sudden
improvement and were designed to return the soldier
to active duty as quickly as possible, however, very few
treatments actually resulted in sustained relief.

More recently, camptocormia has been found to be associated
with other neurological disorders, including idiopathic
Parkinson’s disease (PD) (13,14,27,32). Medical treatments
of the condition have generally been ineffective. We report
on the current state of deep brain stimulation surgery in
patients with idiopathic Parkinson’s disease and concomitant
camptocormia.

CASE REPORT

A 63-year-old woman with advanced PD and severe
camptocormia was referred to our institution for evaluation
and treatment. She presented with a several year history of
motor fluctuations and dyskinesias, and severe forward and
lateral camptocormia. This resulted in frequent falls of four
to five per day. She was diagnosed with PD 19 years prior to
presenting to our institution and the camptocormia started
and progressed over the year. Multiple PD medications and
analgesics had no effect on her camptocormia and associated
back pain. She was taking carbidopa/levodopa 25/100 1
tablet 5x/day, pergolide Tmg 4x/day and amantadine 100
mg 2x/day. She was dependent on most activities of daily
living (ADLs) although required a walker for balance and
because of her truncal flexion she could not see beyond her
feet. Preoperatively, her Unified Parkinson’s Disease Rating
Scale (UPDRS) motor score was 35 off medication and 18
on medication. Pre-operatively, her camptocormia was
characterized by an 80-90 degree flexion of her trunk in the
thoracolumbar region along with a 20 degree left tilt. She
had with moderate peak-dose disabling dyskinesias. The
camptocormia was not relieved by her PD medications.

She underwent staged bilateral stereotactic-guided

subthalamic nucleus deep brain stimulation (STN DBS)
surgery (Medtronic® DBS lead model 3387S) with implantable
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programmable pulse generator (IPG). The “midpoint” STN
target was planned utilizing the coordinates 4 mm posterior,
5 mm inferior, and 12 mm lateral to the mid-commissural
point. The Alpha-Omega Microguide system® was used for
microelectrode nuclear mapping and microstimulation.
Multiplanar post-operative cranial magnetic resonance
imaging (MR) was performed to confirm accuracy of electrode
placement in the STN. Her PD symptoms and camptocormia
improved with initial programming 1 week postoperatively.
Three months post-operatively programming parameters
were: right IPG case (+), electrodes 1 & 3 (-), amplitude = 2.4
volts, pulse width = 90 microseconds, rate = 185 Hz; for the
left IPG, settings were case (+), electrode 1 (-), amplitude =
1.5 volts, pulse width = 120 microseconds, rate = 185 Hz.
Her motor Unified Parkinson’s Disease Rating Score (UPDRS)
was 44 (medications off, stimulators off); 20 (medications
off, stimulators on); and 15 (medications on, stimulators on).
Her camptocormia had improved approximately 90% of her
maximal flexion deformity, with a 10-20 degree truncal flexion
on standing (Figure 1A, B). Her back pain also resolved post-
DBS. Beginning at 3 months postoperatively and continuing
currently, she became independent for activities of daily
living (ADL). She no longer needs a walker and has had no
further falls. At five years post-DBS, her only PD medication
is low dose carbidopa/levodopa 25/100 1 tablet bid. The STN
stimulation continues to have a significant positive effect on
her tremor, gait, balance and bradykinesia with no dyskinesias
noted. Switching off of either one IPG or both IPGs results in
dramatic worsening of her camptocormia.

DISCUSSION

Dystonia is a common characteristic in patients with severe
PD presenting often with foot dystonia, blepharospasm
and oromandibular dystonia (11,26). Camptocormia may
represent a form of dystonia in patients with PD, but this
concept is not universally accepted (11,22). Deep brain
stimulation for patients with PD has been widely accepted
as an alternative for these patients when medications are no
longer effective or side effects are intolerable. There are a few

Figure 1: A) Patient before
DBS surgery with severe
camptocormia even in the
medication on state.

B) Patient at 3 months post-
DBS with significant relief of
camptocormia after bilateral
STN DBS with both stimulators
on and no medications given.
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Table I: Deep Bain Stimulation Cases for Camptocormia

Im_-_

Nandi et al. 2002 ‘ ‘
Micheli et al. 2005 ‘ 1 ‘
Sako et al. 2008 | 6 |
Lyons et al. 2010 ‘ 1 ‘

Yes

Yes

| |

‘ GPi ‘ Yes
| STN | Yes
| STN | Yes

Abbreviations: PD, Parkinson’s disease; GPi, globus pallidus internus; STN, subthalamic nucleus.

reports of cases of patients undergoing DBS surgery for PD
who also have significant camptocormia (11,20) (Table I). In
addition, Nandi et al. reported a case of a young man without
PD undergoing bilateral globus pallidus internus (GPi) DBS for
disabling camptocormia secondary to neuroleptic medication
side effects (13). The report by Slawek and colleagues was
that of a 49-year-old woman with PD and camptocormia, who
underwent unilateral pallidotomy that resulted in significant
bilateral symptomatic improvement in her camptocormia
(22). Micheli et al. targeted the globus pallidus internus
bilaterally in their patient with PD and camptocormia also
resulting in near complete resolution in the patient’s truncal
flexion deformity at 14 months postoperatively (11). Sako
and colleagues, reporting on the largest series of PD patients
with camptocormia undergoing DBS surgery, targeted the
subthalamic nucleus (20). They reported on six patients
undergoing bilateral STN DBS all of whom demonstrated
significant improvement in their camptocormia as well as
motor symptoms (20).

These reports, along with the observations in our patient,
indicate that DBS surgery in PD patients with camptocormia
can be expected to produce significant improvement in
both conditions. Both the subthalamic nucleus and the
globus pallidus internus have been successfully targeted
in patients with severe camptocormia, with or without
associated Parkinson’s disease. Sako and colleagues noted
significant postoperative improvement in the forward flexion
angles, ranging from 67 to 89 percent (20). Of the 6 patients
reported by Sako, the longest follow-up was less than 4
years. Our current case has had a 5 year follow-up period
with continued response of her camptocormia to bilateral
STN DBS. Micheli et al. did not report on specific percentage
in flexion improvement following surgery, but noted that
there was “almost no residual bending of the trunk” (11)
The parkinsonian symptoms also improved markedly in the
patients reported by Sako et al. and Micheli et al., as they did
in our patient as well (11,20). The report by Nandi was that of
a patient who did not have Parkinson’s disease also resulted in
“significant functional improvement” as well as improvement
in the patient’s disabling neuropsychological scores (13).

The report by Djaldetti and co-workers initially described
the association of camptocormia and Parkinson’s disease
as a dysfunction of the striatum causing an action dystonia
(3). In addition, acute onset camptocormia was reported
associated with lenticular lesions and the possible role of the
striatum and pallidum in maintaining axial posture (14). With
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the well-documented success of pallidotomy and GPi DBS for
dystonia, the GPi makes an attractive target for patients with
camptocormia (9,28,29). The success of STN DBS in patients
with Parkinson’s disease has been extensively reported
(8,12,16). The improvement in the motor fluctuations and
the resultant decrease in dopaminergic medications may be
superior with STN versus GPi DBS but recent results suggest
that equivalent improvements can be made with either
target (17). In terms of effects on cognition and mood in
PD patients, unilateral STN DBS and unilateral GPi DBS have
equivalent effects post-operatively (15). However, in the
elderly population, less cognitive impairment in severe PD
patients undergoing bilateral GPi versus STN DBS has been
noted (Evidente, unpublished data). The recent findings
that STN DBS can be effective for primary and secondary
dystonias helps expand the potential targets for treatment
of the underlying parkinsonian features, as well as the
camptocormia, with consideration of the patient’s baseline
neuropsychological status (7,15,30,31). Reports of success in
controlling the axial posturing in patients with camptocormia
with both STN and GPi stimulation support the notion that
the basal ganglia plays an important role in maintenance of
posture.

CONCLUSIONS

Our current case represents the longest follow-up period of
continued benefit of PD-related camptocormia to bilateral
STN DBS. Our patient’s sustained response to bilateral STN
DBS for both her PD symptoms and her camptocormia
are consistent with previous reports (11,13,20). Additional
cases with longer follow-up periods are needed to confirm
the findings thus far reported. The optimal target and
appropriate patient selection remain to be defined, though
all reports seem to indicate that bilateral stimulation benefits
camptocormia in PD patients.
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