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Abstract
Introduction: Camptocormia refers to an abnormal posture with flexion of the thoraco-lumbar spine which increases
during walking and resolves in supine position. This symptom is an increasingly recognized feature of parkinsonian and
dystonic disorders, but may also be caused by neuromuscular diseases. There is recent evidence that both central and
peripheral mechanisms may be involved in the pathogenesis of camptocormia. We report a case of acute onset of
camptocormia, a rare side effect induced by olanzapine, a second-generation atypical anti-psychotic drug with fewer
extra-pyramidal side-effects, increasingly used as first line therapy for schizophrenia, delusional disorders and bipolar
disorder.
Case presentation: A 73-year-old Caucasian woman with no history of neuromuscular disorder, treated for chronic
delusional disorder for the last ten years, received two injections of long-acting haloperidol. She was then referred for
fatigue. Physical examination showed a frank parkinsonism without other abnormalities. Routine laboratory tests
showed normal results, notably concerning creatine kinase level. Fatigue was attributed to haloperidol which was
substituted for olanzapine. Our patient left the hospital after five days without complaint. She was admitted again
three days later with acute back pain. Examination showed camptocormia and tenderness in paraspinal muscles.
Creatine kinase level was elevated (2986 UI/L). Magnetic resonance imaging showed necrosis and edema in paraspinal
muscles. Olanzapine was discontinued. Pain resolved quickly and muscle enzymes were normalized within ten days.
Risperidone was later introduced without significant side-effect. The camptocormic posture had disappeared when
the patient was seen as an out-patient one year later.
Conclusions: Camptocormia is a heterogeneous syndrome of various causes. We believe that our case illustrates the
need to search for paraspinal muscle damage, including drug-induced rhabdomyolysis, in patients presenting with
acute-onset bent spine syndrome. Although rare, the occurrence of camptocormia induced by olanzapine must be
considered.
Introduction
Camptocormia (bent spine syndrome) refers to an abnormal posture with marked flexion of the thoraco-lumbar
spine which increases during walking and resolves in
supine position. Originally attributed to psychogenic disorders (war hysteria), this symptom is an increasingly
recognized feature of parkinsonian and dystonic disorders, but it may also be caused by neuromuscular disorders [1,2]. A fatty degeneration of paraspinal muscles has
been reported in some cases, giving support to the "myopathic theory", but there is recent evidence that both cen* Correspondence: j.philippe.camdessanche@chu-st-etienne.fr
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tral and peripheral mechanisms may be involved in the
pathogenesis of camptocormia [3,4]. We report a case of
acute onset of camptocormia, with documented rhabdomyolysis and marked abnormalities on paraspinal
muscular magnetic resonance imaging (MRI), probably
induced by olanzapine, a second-generation anti-psychotic drug.

Case presentation
A 73-year-old Caucasian woman, who had been treated
for chronic delusional disorder for the last ten years,
received two injections of long-acting haloperidol. She
was then referred to the internal medicine department
for fatigue and anorexia. Physical examination showed a
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frank parkinsonism without other abnormalities. Routine
laboratory tests showed mild hypokalaemia, no renal dysfunction, normal muscle and liver enzymes, normal Creactive protein value and normal thyroid tests (Table 1).
The symptoms were attributed to the anti-psychotic
treatment, therefore haloperidol was withdrawn, and
substituted for olanzapine (5 mg/day). Our patient left
the hospital after five days of olanzapine treatment without complaints. She was admitted again three days later
with acute back pain. Examination showed a characteristic camptocormic posture (Figure 1) and tenderness in
paraspinal muscles. Creatine-kinase level was elevated as
were transaminases and C-reactive protein. Creatinine
level remained normal (Table 1). MRI of the spine
showed necrosis and edema in paraspinal muscles (Figure
2). Olanzapine was discontinued, pain resolved quickly
and muscle enzymes were normalized within ten days
(Table 1). A treatment with risperidone was later introduced without significant side-effect. The camptocormic
posture had disappeared when our patient was seen as an
out-patient one year later. Laboratory tests showed no
abnormalities (Table 1). Our patient refused a control spinal MRI.

Figure 1 Chest X-rays in supine position at one-week interval
showing (A) porotic kyphosis and (B) camptocomic posture.

Discussion
Olanzapine is one of the second-generation "atypical"
anti-psychotic drugs, with fewer extra-pyramidal sideeffects than conventional anti-psychotics, increasingly
used as first line therapy for schizophrenia and delusional
disorders [5]. Olanzapine has also been indicated for the
treatment of bipolar disorder. Olanzapine has been held
responsible for neuroleptic malignant syndrome, rhabdomyolysis or elevation of serum creatine kinase, and
overdose of olanzapine is associated with acute muscle

Table 1: History of the treatment and biological data (ND: not done)
1st hospitalization

2nd hospitalization

2nd hospitalization

"admission"

"10 days later"

One year later

Treatments
Haloperidol

Olanzapine

No treatment

Risperidone

Biological data

Normal values

Sodium

135

139

140

ND

136-146mEq/L

Potassium

2.7

3.6

4.4

ND

3.5-4.5mEq/L

Creatinine

59

61

69

ND

50-100 μmol/L

Aspartate aminotransferase

16

130

22

ND

0-45 U/L

Alanine aminotransferase

18

44

38

ND

0-45 U/L

Creatine kinase

44

2986

20

31

20-120 U/L

Creactive protein

17.4

43

3.4

ND

< 10 mg/L

Thyroid stimulating hormone

1.7

ND

ND

ND

0.5-5 mU/L
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Figure 2 Dorso-lumbar spine magnetic resonance imaging, (A) coronal and (B) axial post gadolinium fat saturated T1: left major para-vertebral muscle with liquid collection (necrosis) and marked contrast-enhancement (inflammation) (arrowheads).

toxicity [6-8]. In our case, there is a high index of suspicion for the accountability of olanzapine in muscle damage. Based on previous reported cases, temporal
connection between exposure to the drug and onset of
symptoms, evidence for paraspinal muscle damage on
MRI, favorable outcome after discontinuation of the
drug, and lack of alternative explanation, we believe that
rhabdomyolisis leading to camptocormia was probably
induced by olanzapine in our patient [7]. A long term
side-effect of haloperidol is less probable as this treatment was provided during ten years without problem.
Neuroleptic malignant syndrome may be evoked but neither hyperthermia nor cognitive changes were observed.
The combination of haloperidol and olanzapine muscle
toxicity may also be discussed.
It is thus debatable whether camptocormia relates
mainly to a dystonic disorder connected to Parkinson disease, or to a primary neuromuscular disorder [2]. The
"muscle theory" of camptocormia has mainly been developed in Europe, and there is evidence that, at least in
some cases, camptocormia relates to a primary neuromuscular disorder [1,3]. This is supported by muscle
changes on computed tomography scans or spinal MRI,
myopathic changes with fatty degeneration in biopsy
specimens and electromyograms of the paraspinal muscles. In selected cases some improvement with steroid
treatment can be observed. Camptocormia may be associated with a variety of neuromuscular disorders, such as
amyotrophic lateral sclerosis, focal myopathy, inflammatory myositis including inclusion body myositis, and
some other heterogeneous muscular conditions [2,3,9-

12]. Laroche et al. (1995), basing their studies on a series
of 27 patients, argued that camptocormia in older adults
relates mainly to a genetically transmitted condition of
muscular dystrophy or myopathy restricted to the spinal
muscles [9]. However, the "central" and "peripheral" concepts of the pathogenesis of camptocormia do not necessarily contradict, as atrophy of the paraspinal muscles
might be secondary to a prior action dystonia of the
spine, as some recent studies have suggested [13].
Selected case reports and series indicate that both central
(dysfunction in basal ganglia) and peripheral (muscle
pathology) may coexist in patients with camptocormia
[10,13-15].

Conclusions
There is evidence from the literature that camptocormia
is a heterogeneous syndrome of various causes. We
believe that our case illustrates the need to search for
paraspinal muscle damage (including drug-induced rhabdomyolysis) in patients presenting with acute-onset bent
spine syndrome. Although rare, the occurrence of camptocormia induced by olanzapine must be considered.
Consent
Written informed consent was obtained from the patient
for publication of this case report and any accompanying
images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal.
Competing interests
The authors declare that they have no competing interests.

Robert et al. Journal of Medical Case Reports 2010, 4:192
http://www.jmedicalcasereports.com/content/4/1/192

Authors' contributions
FR, MK and PC interpreted the patient's data and clinical course. SB did the
counseling for the psychiatric treatment. AR performed the MRI study. FR, PC
and JPC were major contributors in discussing and writing the manuscript. All
authors read and approved the final manuscript.
Acknowledgements
The authors express their grateful thanks to Corinne Court for English reviewing.
Author Details
1Department of Neurology, University Hospital, Saint-Etienne, France,
2Department of Internal Medicine, University Hospital, Saint-Etienne, France,
3Department of Radiology, University Hospital, Saint-Etienne, France and
4Department of Psychiatry, University Hospital of Saint-Etienne, France
Received: 2 December 2009 Accepted: 25 June 2010
Published: 25 June 2010
©
This
Journal
2010
is
article
an
Robert
ofOpen
Medical
is available
et
Access
al;
Case
licensee
from:
article
Reports
http://www.jmedicalcasereports.com/content/4/1/192
BioMed
distributed
2010, Central
4:192
under
Ltd.the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

References
1. Karbowski K: The old and the new camptocormia. Spine 1999,
24:1494-1498.
2. Azher SN, Jankovic J: Camptocormia. Pathogenesis, classification, and
response to therapy. Neurology 2005, 65:355-359.
3. Serratrice G, Pouget J, Pellissier JF: Bent spine syndrome. J Neurol
Neurosurg Psychiatry 1996, 60:51-54.
4. Djaldetti R, Melamed E: Camptocormia in Parkinson's disease: new
insights. J Neurol Neurosurg Psychiatry 2006, 77:1205.
5. Conley RR, Kelly DL: Second-generation antipsychotics for
schizophrenia: a review of clinical pharmacology and medicationassociated side effects. Isr J Psychiatry Relat Sci 2005, 42:51-60.
6. Farver DK: Neuroleptic malignant syndrome induced by atypical
antipsychotics. Expert Opin Drug Saf 2003, 2:21-35.
7. Rosebraught CJ, Flockhart DA, Yasuda SU, Woosley RL: Olanzapineinduced rhabdomyolysis. Ann Pharmacother 2001, 35:1020-1023.
8. Waring WS, Wrate J, Bateman DN: Olanzapine overdose is associated
with acute muscle toxicity. Hum Exp Toxicol 2006, 25:735-740.
9. Laroche M, Delisle MB, Aziza R, Lagarrigue J, Mazieres B: Is camptocormia
a primary muscular disease? Spine 1995, 20:1011-1016.
10. Schäbitz WR, Glatz K, Schuhan C, Sommer C, Berger C, Schwaninger M,
Hartmann M, Hilmar Goebel H, Meinck HM: Severe forward flexion of the
trunk in Parkinson's disease: focal myopathy of the paraspinal muscles
mimicking camptocormia. Mov Disord 2003, 18:408-414.
11. Delcey V, Hachulla E, Michon-Pasturel U, Queyrel V, Hatron PY, Boutry N,
Lemaitre V, Vanhille P, Serratrice J, Disdier P, Juhan V, Devulder B,
Thévenon A: La camptocormie: un signe de myopathie axiale. A propos
de 7 observations. Rev Med Interne 2002, 23:144-154.
12. Hund E, Heckl R, Goebel HH, Meinck HM: Inclusion body myositis
presenting with isolated erector spinae paresis. Neurology 1995,
45:993-994.
13. Lepoutre AC, Devos D, Blanchard-Dauphin A, Pardessus V, Maurage CA,
Ferriby D, Hurtevent JF, Cotten A, Destée A, Defebvre L: A specific clinical
pattern of camptocormia in Parkinson's disease. J Neurol Neurosurg
Psychiatry 2006, 77:1229-1234.
14. Diederich NJ, Goebel HH, Dooms G, Bumb A, Huber F, Kompoliti K, Meinck
HM: Camptocormia associated with focal myositis in multiple-system
atrophy. Mov Disord 2006, 21:390-394.
15. Ozer F, Ozturk O, Meral H, Serdaroglu P, Yayla V: Camptocormia in a
patient with Parkinson disease and a myopathy with nemaline rods.
Am J Phys Med Rehabil 2007, 86:3-6.
doi: 10.1186/1752-1947-4-192
Cite this article as: Robert et al., Acute camptocormia induced by olanzapine: a case report Journal of Medical Case Reports 2010, 4:192

Page 4 of 4

