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CamptoCormia, also known as bent spine syndrome, 
is a rare, involuntary movement disorder present-
ing as truncal flexion while standing or walking, 

mainly observed as a feature of Parkinson’s disease (PD) 
and primary dystonia.24 The pathophysiology of campto-
cormia associated with PD or dystonia is considered to be 
neurological in origin; treatment options include oral med-
ications (levodopa, anticholinergics, and benzodiazepine) 
and botulinum toxin or lidocaine injections into affected 
muscles.18 However, effects of these treatments are usually 
limited and vary depending on the etiological diseases. 
For patients with dystonic camptocormia refractory to the 
these treatments, deep brain stimulation (DBS) of the glo-
bus pallidus internus (GPi) is effective.5,8,20,27

Ablation of the GPi (pallidotomy) has an effect on 
dystonia that is similar to that of GPi-DBS on dystonia 
without the need for implantation of any device.6 However, 
there have been limited reports of the use of pallidotomy 
for dystonia. To the best of our knowledge, this is the first 

report of bilateral pallidotomy for tardive dystonic camp-
tocormia with a successful outcome.

Case Report
History and Presentation

This 38-year-old man had camptocormia that began 
when he was 36 years old. The patient was a salesman 
and needed to walk long distances. Prior to the onset of 
camptocormia, he had begun a regimen of antipsychotic 
drugs (risperidone 6 mg) for schizophrenia at the age of 33 
years. He developed anterior truncal bending while walk-
ing, which severely interfered with his work and daily 
activities. His antipsychotic drug was changed from ris-
peridone to paliperidone. However, the truncal symptoms 
remained. There was no rigidity, tremor, bradykinesia, or 
other features of PD. The patient was administered anti-
cholinergics, clonazepam, and botulinum toxin injections 
based on a diagnosis of tardive truncal dystonia, but these 
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treatments were not effective. He was referred to our hos-
pital for surgical treatment at which point he was admin-
istered paliperidone (6 mg) and clotiazepam (10 mg) for 
schizophrenia, and his psychiatric conditions were stable. 
Anterior truncal bending manifested only while walking 
(particularly when stepping forward using the right foot) 
but was not observed when running or in a supine position 
(Fig. 1A and Video 1).

VIDEO 1. Video clip showing the time course of symptomatic 
changes after left and right pallidotomy. Before left pallidotomy, 
the patient’s camptocormia was severe and became mild, but was 
still significant, after left pallidotomy. With the addition of right palli-
dotomy performed 6 months after left pallidotomy, camptocormia 
dramatically improved. Copyright Shiro Horisawa. Published with 
permission. Click here to view.

The symptom was mild during the morning, and his fam-
ily history was unremarkable. The patient’s Burke-Fahn-
Marsden dystonia rating scale (BFMDRS) score was 6 
(movement scale [trunk] score 3 and disability scale [walk] 
score 3). Based on the onset after long-term antipsychotic 
use and the absence of any features of PD, we diagnosed 
tardive dystonic camptocormia. We suggested bilateral 
GPi-DBS to the patient, but he was not willing to undergo 
implantation of a hardware device and expressed deep 
concerns about possible ineligibility for electroconvulsive 
therapy (ECT) because of DBS. Therefore, we planned to 
perform staged bilateral pallidotomy.

First Surgery and Postoperative Course
Truncal bending manifested only when stepping for-

ward using the right foot, which suggested that the right 
side was symptomatic dominant. Therefore, we first per-
formed left-sided pallidotomy under local anesthesia. The 
stereotactic target in the left GPi was 20.0 mm lateral, 2.0 
mm anterior, and 4.1 mm inferior to the midpoint of the 
anterior commissure–posterior commissure (AC-PC) line. 
The stereotactic target was adjusted based on MRI and CT 
imaging findings after the placement of a Leksell frame. 

We used a monopolar radiofrequency probe (1.0-mm di-
ameter tip with a 4.0-mm uninsulated length) and Leksell 
Neuro Generator (Elekta) for macrostimulation (130 Hz, 
100-msec pulse width, up to 15 mA) and coagulation. Mi-
croelectrode recordings were not used; rather, we verified 
the absence of capsular responses and visual phosphine 
with macrostimulation. Permanent lesions were created 
using thermocoagulation at 70°C for 40 seconds (Fig. 2). 
The electrode was then withdrawn in 2- and 4-mm incre-
ments to increase the lesion size. The day after surgery, the 
patient’s anterior truncal bending significantly improved, 
with the camptocormia flexion angle changing from 70° 
to 45° (Fig. 1B and Video 1). There were no perioperative 
adverse events. At 1 week postoperatively, the patient’s 
BFMDRS score was 4 (movement scale [trunk] score 2; 
disability scale [walk] score 2). No adverse events were 
observed after the first surgery. Six months after the left 
pallidotomy, the symptom persisted and interfered with 
his walking. We then performed right-sided pallidotomy.

Second Surgery and Postoperative Course
The stereotactic target in the right GPi was 20.0 mm 

lateral, 2.0 mm anterior, and 4.1 mm inferior to the mid-
point of the AC-PC line. Right-sided pallidotomy was 
performed in precisely the same manner as in the first sur-
gery. No significant complications such as corticobulbar 
dysfunction were observed. Three days after right-sided 
pallidotomy, the symptom completely improved (BFM-
DRS score 0) without any deficit (Fig. 1C and Video 1). 
Head MRI performed 3 months after the right pallidotomy 
showed old lesions in the GPi bilaterally (Fig. 2). Eighteen 
months after the second surgery, the patient continued to 
be in a stable condition.

Discussion
This is the first report of dystonic camptocormia that 

was successfully treated with bilateral pallidotomy. Prior 

FIG. 1. Time course of the neurological condition. A: Preoperatively, anterior supine bending was severe. B: After left pallidotomy, 
camptocormia became mild but was still significant. C: Three days after bilateral pallidotomy, the camptocormia dramatically 
improved. Figure is available in color online only.
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treatment with antipsychotics and absence of PD symp-
toms suggested tardive dystonic camptocormia as a plau-
sible diagnosis. Because of the patient’s unwillingness to 
undergo device implantation, we selected bilateral palli-
dotomy as a treatment option, which ultimately resulted in 
complete resolution.

Camptocormia can have various kinds of causative 
backgrounds, including PD, dystonia, myopathy, dys-
trophy, and inflammation.18 Treatment of camptocormia 
usually depends on the etiological disease. Therefore, 
appropriate diagnosis is quite important. Camptocormia 
associated with PD or dystonia is a good candidate for 
DBS. Camptocormia has been most frequently reported 
as a feature of PD; subthalamic nucleus (STN)–DBS and 
GPi-DBS have been reported to be effective.5,10,21,25 How-
ever, compared with camptocormia of dystonic origin, ef-
fects of DBS on camptocormia in PD tend to be heteroge-
neous.3–5,22,26 Capelle et al. reported on 7 patients (4 with 
dystonia and 3 with PD) treated with GPi-DBS or STN-
DBS. In the 4 patients with dystonia treated with GPi-
DBS, the mean improvement in the BFMDRS subscore 
for the trunk was 63% (range 50%–67%), whereas the 3 
patients with PD, 2 treated with GPi-DBS and 1 treated 
with STN-DBS, showed 19.3% improvement (range 0%–
33.3%).5 There have also been refractory cases unrespon-
sive to DBS.3,4,22,24,26 Prior atrophy or degeneration of the 
paraspinal vertebral muscle may be associated with the 
insufficient effect of DBS on camptocormia in PD.3

In dystonic camptocormia, there have been no reports 
of cases refractory to DBS. Summarizing reports with 
available BFMDRS data of symptomatic improvement, 
13 patients received GPi-DBS and showed a mean im-
provement of 67.6% in BFMDRS score (range 33–100).5,7, 

8, 20,27 Three patients experienced 100% improvement in 
their BFMDRS scores.7,20 The effects of DBS on dystonic 
camptocormia are expected to be better than those of DBS 
on PD camptocormia. Pallidotomy is expected to have ef-
fects on dystonic camptocormia that are similar to those 
of GPi-DBS on dystonic camptocormia, and the pres-
ent study showed complete resolution following bilateral 

pallidotomy. Unilateral left-sided pallidotomy provided 
33.3% improvement in the trunk BFMDRS score, and an 
additional right-sided pallidotomy 6 months after the first 
surgery resulted in complete resolution. The symptomatic 
improvements were confirmed within 1 week after the 
first and second surgery. In our experience, most patients 
with dystonia show symptomatic improvement within 1 
week after the pallidotomy.11–13,16 On the contrary, in pa-
tients with GPi-DBS, it takes a few weeks or months for 
the dystonia to improve. We think that the difference in 
postoperative clinical course is attributed to surgical pro-
cedure, lesioning, or stimulation. However, the detailed 
mechanism of lesioning surgery in terms of faster clinical 
improvement remains unknown.

Tardive dystonia is a movement disorder that develops 
as a side effect of long-term administration of antipsy-
chotic drugs.2 The onset site is predominantly the cranio-
cervical region, whereas the trunk is a less common onset 
site.15 Tardive dystonia with truncal involvement mostly 
manifests as posterior truncal bending, and tardive dys-
tonic camptocormia is rarely reported.19 Patients with tar-
dive dystonia are good candidates for GPi-DBS and palli-
dotomy, whose effects may surpass those on primary dys-
tonia.9,16,17,23 Among patients with tardive dystonia, use of 
antipsychotic drugs to treat schizophrenia or bipolar dis-
orders is most common.15 ECT is an important treatment 
option not only for schizophrenia but also for bipolar dis-
orders or major depression.1 However, the safety of ECT in 
patients with an implanted DBS device has not been estab-
lished. Pallidotomy can provide significant improvement 
in dystonia without the need for device implantation and, 
therefore, can be of significant value to treat patients with 
tardive dystonia while retaining their suitability for ECT.

Moreover, the present case was that of a relatively young 
patient (38 years old) and if this patient were to be treated 
using GPi-DBS, he would have required long-term man-
agement (over several decades) with battery replacement 
and adjustment of stimulation parameters, which would 
carry the risk of hardware-related complications, such as 
infection, battery malfunction, lead migration, or fracture. 
In a recent systematic review of hardware-related compli-
cations of DBS in 8983 patients, the overall risk of such 
complications was 11.75%, which is not trivial.14 Implanta-
tion of mechanical devices can also result in psychological 
and physiological burden, particularly in young patients.

In conclusion, bilateral pallidotomy can be a treatment 
option for medically refractory dystonic camptocormia 
without the need for device implantation.
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