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    Abstract      Increased interest in the demarcation of catatonia from other conditions such as schizophrenia and autism is shown 
in the new DSM-5 category Catatonia Not Elsewhere Classifi ed (NEC) encompassing catatonia of uncertain origin or associ-
ated with developmental conditions. Catatonia NEC is an imminently relevant diagnosis in patients who meet criteria for cata-
tonia but without clearly defi ned associated psychotic, affective, or medical disorders. Catatonia NEC should be considered 
when catatonic symptoms present in patients with autism spectrum disorders, developmental disorders such as Prader- Willi 
Syndrome and Down Syndrome, tic disorders and Tourette Syndrome, Kleine-Levin Syndrome, aseptic encephalitis such as 
Anti- N -methyl-D-aspartate Receptor encephalitis, Pervasive Refusal Syndrome, or complex posttraumatic conditions. 

 Current experiences continue to support the use of benzodiazepines and ECT in catatonia as safe and effective treatments 
without the risk of worsening catatonia or precipitating Neuroleptic Malignant Syndrome as opposed to when antipsychotic 
medications are used as fi rst-line or sole treatment 

 Historical and contemporary clinical and experimental catatonia models are available for future research, focusing on motor 
circuitry dysfunction, abnormal neurotransmitters, epileptic discharges, genetics, neuroendocrine and immune abnormalities, 
fear reactions akin to the animal defense strategy of tonic immobility, and developmental risk factors. 

 There have been advances in demarcating catatonia in a wide variety of patients as a treatable condition that requires prompt 
identifi cation. Catatonia NEC in DSM-5 is likely to improve proper diagnosis and treatment of catatonia and to intensify 
research of this condition.  

     Keywords      Catatonia   •   Malignant   •   Psychomotor abnormalities   •   Movement disorders   •   Schizophrenia   •   Mood disorder   • 
  Psychosis   •   Autism spectrum disorders   •   Developmental disorders   •   Tourette syndrome   •   Tics   •   Self-injury   •   Autism   •   Kleine-
Levin Syndrome   •   Anti- N -methyl-D-aspartate Receptor encephalitis   •   Posttraumatic stress disorder   •   Neuroleptic Malignant 
Syndrome   •   Toxic Serotonergic Syndrome   •   Delirium   •   Children and adolescents   •   Benzodiazepines   •   Electroconvulsive treat-
ment (ECT)   •   Autonomic symptoms   •   Vagal nerve  
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        And the more you really see mental patients and get to know their symptoms, the more you will be convinced that fi nally nothing else can 
be found and observed but movements and the whole pathology of mental patients consists of nothing else but the peculiarities of their 
motor behavior.  

 Carl Wernicke, 1900 ( 1 ) 

    It happens quite often that we fail to see something because it’s too big.  

 Multatuli (pseudonym of Eduard Douwes Dekker; Dutch writer; 1820–1887) 

27.1.       Introduction 

 Catatonia is a unique syndrome characterized by specifi c motor signs, at times life-threatening when aggravated by  autonomic 
dysfunction and fever, but treatable with benzodiazepines and electroconvulsive therapy (ECT) if recognized early ( 2 ,  3 ). 
Identifi able motor signs are immobility sometimes alternating with excessive motor activity that is mostly purposeless and not 
infl uenced by external stimuli, extreme negativism, reduced speech or muteness, repetitive movements (stereotypy), echolalia, 
echopraxia, and other peculiarities of voluntary movement. Tics and other sudden and non-rhythmic movements, often with 
self-injury, occur commonly in catatonic patients and may qualify as additional catatonic symptoms ( 4 ,  5 ). 

 Since the publication of the fi rst version of this chapter in 2008, catatonia has been further delineated across a wide range of 
disorders ( 6 ,  7 ). An update on symptoms, prevalence, evaluation, treatment, risk factors, and experimental models of catatonia 
is presented, through review of literature and case-reports since 2008, incorporating important changes in the classifi cation of 
catatonia that have been made in DSM-5 ( 8 ) (Table  27.1 ).

   TABLE 27.1       Defi nition of catatonic symptoms.      

 Excitement  Extreme hyperactivity, constant motor unrest which is apparently non-purposeful 

 Immobility/stupor  Extreme hypoactivity, immobility. Minimally responsive to stimuli 

 Mutism  Verbally unresponsive or minimally responsive 

 Staring  Fixed gaze, little or no visual scanning of environment, decreased blinking 

 Posturing/catalepsy  Maintains posture(s), including mundane (e.g., sitting or standing for hours without reacting) 

 Grimacing  Maintenance of odd facial expressions 

 Echopraxia/echolalia  Mimicking of examiner’s movements/speech 

 Stereotypy  Repetitive, non-goal directed motor activity (e.g., fi nger-play, repeatedly touching, patting or rubbing self) 

 Mannerisms  Odd, purposeful movements (hopping or walking tiptoe, saluting passers-by, exaggerated caricatures of mundane 
movements) 

 Verbigeration  Repetition of phrases or sentences 

 Rigidity  Maintenance of a rigid position despite efforts to be moved 

 Negativism  Apparently motiveless resistance to instructions or to attempts to move/examine the patient. The patient does the 
opposite of the instruction 

 Waxy fl exibility  During reposturing, patient offers initial resistance before allowing himself to be repositioned (similar to that of 
bending a warm candle) 

 Withdrawal  Refusal to eat, drink, and/or make eye contact 

 Impulsivity  Patient suddenly engages in inappropriate behavior (e.g., runs down the hallway, starts screaming, or takes off clothes) 
without provocation. Afterwards, cannot explain 

 Automatic obedience  Exaggerated cooperation with examiner’s request, or repeated movements that are requested once 

 Passive obedience (mitgehen)  Raising arm in response to light pressure of fi nger, despite instructions to the contrary 

 Gegenhalten/Counterpull  Resistance to passive movement that is proportional to strength of the stimulus; response seems automatic rather than 
willful 

 Ambitendency  The patient appears stuck in indecisive, hesitant motor movements 

 Grasp refl ex  Strike open palm of patient with two extended fi ngers of examiner’s hand. Automatic closure of patient’s hand 

 Perseveration  Repeatedly returns to the same topic or persists with same movements 

 Combativeness  Usually in an undirected manner, without explanation 

 Autonomic abnormality  Abnormality of temperature (fever), blood pressure, pulse rate, respiratory rate, inappropriate sweating 
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27.2.        Catatonia NEC: A Dark Horse in DSM-5 

 Catatonia was originally described in 1874 by Kahlbaum as a separate brain disorder with a cyclic, alternating, and  ultimately 
progressive course ( 9 ). Kraepelin viewed catatonia as an exclusive subtype of dementia praecox or schizophrenia. In contrast, 
recent studies show the preponderance of underlying affective symptoms and syndromes, particularly mania, in adult catatonic 
patients ( 10 – 13 ) and comorbidity with an expanding list of adult and pediatric conditions (Table  27.2 ). Examples of catatonia 
are provided in Figs.  27.1 – 27.4 .

       In DSM-IV ( 44 ), catatonia was a specifi er of Schizophrenia, Primary Mood Disorder, and Mental Disorder due to a General 
Medical Condition. However, major changes have been made in DSM-5 ( 8 ) including the deletion of catatonia as a type of 
schizophrenia, the creation of a new class of Catatonia Not Elsewhere Classifi ed (NEC), and the addition of a catatonia specifi er 
for 10 primary diagnoses. A uniform list of catatonia signs was adopted across all categories. Catatonia Secondary to a general 
Medical Condition created in 1994 has been retained. 

   TABLE 27.2    Disorders in which catatonia can emerge.   

 Developmental disorders 

   Autistic disorder ( 14 – 17 ) 

   Childhood disintegrative disorder ( 18 ,  19 ) 

   Mental retardation ( 20 ) including Down syndrome ( 21 ) 

   Prader-Willi syndrome ( 22 ) 

 Medical and neurological disorders 

   Catatonia due to a general medical condition (brain structural damage, seizures, metabolic, endocrine, and autoimmune disorders) ( 23 – 27 ) 

 Psychiatric disorders 

   Psychotic disorders ( 28 ) 

   Mood disorders ( 28 ) 

   Substance-induced disorders ( 23 ) 

   Medication-induced movement disorder (NMS) ( 29 ,  30 ) 

   Tourette syndrome ( 4 ,  17 ,  31 ) 

 Miscellaneous conditions 

   Anti-NMDA ( N -methyl-D-aspartic acid) receptor encephalitis ( 32 – 36 ), PANDAS (Pediatric Autoimmune Neuropsychiatric Disorders Associated with 
Streptococcal Infections) ( 24 ,  26 ), encephalitis lethargica ( 37 ), and other aseptic encephalitides ( 38 ) 

   Kleine-Levin syndrome ( 19 ) 

   Psychogenic catalepsy ( 39 ) 

   Anaclitic depression ( 40 ,  41 ) 

   Pervasive refusal syndrome ( 42 ,  43 ) 

     FIGURE 27.1    Catatonic 
rigidity (from reference 
155, p. 267).       
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  FIGURE 27.4    Flexibilitas 
cerea (from reference 155, 
p. 272).       

  FIGURE 27.3    Flexibilitas 
cerea (from reference 155, 
p. 270).       

  FIGURE 27.2    Catatonic 
rigidity ("pillow sign") 
(from reference 155, 
p. 269).       
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 The recommendation for catatonia as an independent syndrome in the form of a separate category Catatonia NEC is profound 
and fi nalizes the divorce between catatonia and schizophrenia, in order to allow experience to refi ne the place of catatonia in 
clinical care and to offer the recommended treatments for catatonia to a wider range of patients. The known experience fi nds 
about 80% of the patients with catatonia respond to the benzodiazepines, and almost universal response to ECT in those who 
fail benzodiazepines. Prompt recognition of catatonia and in some cases treatment with ECT is likely to prevent medical com-
plications, such as deep vein thrombosis, pulmonary emboli ( 45 ,  46 ), dehydration, malnutrition, and physical exhaustion. 

 The designation of catatonia specifi ers for 10 primary diagnoses and the retention of a Catatonia Secondary to a Medical 
Disorder sustain the secondary position of catatonia in the prior classifi cations and do not encourage the fi rst-line use of benzo-
diazepines in patients who meet the criteria for catatonia thereby continuing to create treatment dilemmas. 

 For example, the distinction between Catatonia Secondary to a Medical Disorder and Catatonia NEC is unclear. A case-in- 
point is the patient who meets criteria for (malignant) catatonia and tests positive for anti-NMDA receptor antibodies. Is the 
patient suffering from the newly coined anti- NMDAR encephalitis ( 47 ) that should be treated with immune treatments? Or is 
the patient suffering from malignant catatonia that should be treated swiftly with benzodiazepines and ECT? The enthusiasm 
for the newly defi ned disorder of anti-NMDA receptor encephalitis should not be a barrier for treating the recognized catatonia 
vigorously ( 32 ). The immune treatments that are recommended for the newly proposed form of synaptic autoimmune encepha-
litis often yield equivocal results, especially in pediatric cases. The sharp increase in the number of reports of pediatric cases of 
anti-NMDA receptor encephalitis highlights that catatonia is common yet often unacknowledged in children and adolescents 
( 6 ,  19 ). There are now a few reports that show the effi cacy of treatment with high-dose benzodiazepine and ECT in anti-NMDA 
receptor encephalitis ( 36 ,  48 ,  49 ). Studies comparing benzodiazepines or ECT with immune therapies in children, adolescents, 
and adults who meet criteria for catatonia and who test positive for the anti-NMDA receptor antibody are warranted (Table  27.3 ).

27.3.        Evaluation, Differential Diagnosis, and Treatment 

 Catatonia should be considered in any patient when there is a marked deterioration in psychomotor function and overall respon-
siveness. Observation and psychiatric interview will not suffi ce to detect the catatonic syndrome, since the most striking symp-
toms such as posturing, are present only in a minority of the cases. It is of importance to elicit specifi c catatonic signs (such as 
negativism, automatic obedience, passive obedience, gegenhalten, or grasp refl ex) during a neuropsychiatric examination. A 
rating scale or checklist may aid the detection and quantifi cation of catatonia. Up to date, 6 different catatonia rating scales have 
been published: the Rogers Catatonia Scale ( 51 ), the Bush-Francis Catatonia Rating Scale ( 52 ), the Northoff Catatonia Rating 
Scale ( 53 ), the Braunig Catatonia Rating Scale ( 54 ), the Bush-Francis Catatonia Rating Scale Revised Version ( 55 ) and the 
Kanner Scale ( 56 ). Characteristics of these scales are presented in Table  27.4 .

   Refl ecting different underlying diagnostic concepts, current diagnostic rating scales differ substantially in the nature and 
number of the items included. The total number of items ranges from 18 to 40. Both sensitivity and specifi city of current rating 
scales is high. With the exception of the MRS-C, all rating scales provide a threshold score for the diagnosis of catatonia, based 
on the total score of the scale or on the score of a screening instrument, as in the BFCRS and the Kanner scale. Probably, not 
all scales are suited for use in the divergent patient groups in which catatonia can be encountered: the RCS is designed to detect 
catatonia in depression, whereas the MRC may be better suited in schizophrenia. None of the scales have been applied to autis-

 Catatonia  Anti-NMDAR encephalitis 

 First described by  Kahlbaum in 1874 ( 9 ) (catatonia) 
and   Stauder in 1934 ( 50 ) 
 (lethal or malignant catatonia) 

 Dalmau in 2007 ( 47 ) 

 Symptoms 

   Abnormal movements  ++  ++ 
   Autonomic dysfunction  ++  ++ 
   Seizures  +  ++ 
 Risk factors 
   Teratomata (ovarian)  -  ++ 
   Neoplasmata  +  + 
   Viral infections  +  + 
   Antipsychotics  ++  ? 
 Treatment 
   Benzo’s/ECT  ++  ? 
   Immune treatments  ?  ++ 

  TABLE 27.3    Comparison 
between (malignant) 
catatonia and anti-
NMDAR encephalitis.  
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tic populations. The BFCRS, the BCRS and the Kanner scale are completed during a semi-structured interview. A correct BCRS 
examination is time consuming, whereas completing the BFCRS is easily integrated in a psychiatric evaluation, making the 
BFCRS a practical screening tool for routine clinical practice. Current rating scales seem best suited for screening, offering the 
clinician a scheme to perform a neuropsychiatric examination and improving the detection of catatonic symptoms. These scales 
are less well suited for assessing severity and change, since they lack the sensitivity necessary to measure change ( 58 ). 

 Although different criteria for a diagnosis of catatonia are used, we fi nd the criteria proposed by Fink & Taylor ( 3 ) relevant 
and practical (Table  27.5 ). In DSM-5, catatonia is diagnosed when three or more of a list of 12 catatonic symptoms are present 
( 8 ). The 12 catatonic symptoms are: stupor, catalepsy, waxy fl exibility, mutism, negativism, posturing, mannerism, stereotypy, 
agitation (non-infl uenced by external activity), grimacing, echolalia, and echopraxia.

27.3.1.       Differential Diagnosis 

 A detailed history, clinical examination, and application of diagnostic criteria must be used to differentiate catatonia from other 
well-recognized conditions, syndromes, or disorders featuring psychomotor abnormalities that may overlap with the manifesta-
tions of catatonia. Making an adequate differential diagnosis of catatonia is complicated by the fact that there is no biologic 
marker diagnostic of catatonia. The differential diagnosis of catatonia when motor activity is increased or reduced is shown in 
Table  27.6 .

   Some motor manifestations of catatonia such as catatonic excitement, psychomotor retardation, or negativism may be mis-
taken for purposeful, oppositional and attention-seeking behaviors that are under full control of the patient and for second-
ary gain. Decreased speech, muteness, or posturing may be mistaken as indicative of conversion disorder especially when 
following stressful events or trauma. It may be very diffi cult in some instances to determine the origin of these behaviors and 

   TABLE 27.4    Overview of catatonia rating scales.   

 Dimension  MRS-C  RCS  BFCRS  NCRS  BCRS  Kanner 

 Screening instrument  No  No  First 14 items  No  No  11 items 

 Catatonia defi nition  ?  >7  ≥2 items of the 
screening 
instrument 

 1 item of each 
category and 
total score > 7 

 4 criteria with 
score ≥2 

 ≥2 items of the 
screening 
instrument 

 Number of items  18  22  23  40 (13 motor, 12 
affective, 15 
behavioral) 

 21 (16 motor, 5 
behavioral) 

 18 

 Range of item scores  0–2  0–2  0–3  0–2  0–4  0–8 

 Total scores  0–36  0–44  0–69  0–80  0–84  0–144 

 Procedure  Standard motor 
examination 

 Standard motor 
examination 

 Standard procedure  ?  Semistructured 
examination 

 Semistructured 
examination 

 Inter-rater reliability 
(Correlation 
coeffi cient) 

 ?  0.81  0,93 (0,95 BFCSI)  0.80–0.96  >0.83  ? 

 Inter-rater reliability 
(Cohen’s Kappa) 

 0.87  ?  0.73 (0.83 BFCSI)  0.81  ?  ? 

 Test-retest reliability  0.67  0.89  ?  0.80–0.95  ?  ? 

 Validity  ?  Sens. and spec. 100% 
to DSM-IV in 
depressive 
subgroup 

 Sens. 100%, spec. 
75–100% to older 
criteria 

 Sens. and 
spec.100% to 
older scales and 
criteria 

 ?  ? 

  MRS-C = Modifi ed Rogers Scale, Catatonia Subscale; RCS = Rogers Catatonia Scale; BFCSI=Bush-Francis Catatonia Screening Instrument; BFCRS = Bush-
Francis Catatonia Rating Scale; NCRS = Northoff Catatonia Rating Scale; BCRS = Braunig Catatonia Rating Scale; Kanner = Kanner scale. 
 Adapted from ( 57 ), copyright (2011) with permission from Elsevier.  

   TABLE 27.5    Diagnostic criteria for catatonia as per Fink & Taylor ( 3 ).   

 Criterion A  Immobility, mutism, or stupor of at least one hour duration, associated with at least one of the following: catalepsy, automatic 
obedience, or posturing, observed or elicited on two or more occasions. 

 Criterion B  Two or more of the following, which can be observed or elicited on two or more occasions: stereotypy, episodes of frenzied 
agitation, echolalia/echopraxia, waxy fl exibility, automatic obedience, posturing, negativism, or ambitendency. 
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degree of control that the patient has on these behaviors, even during longer periods of observation. The catatonia benzodiaz-
epine challenge test that will be discussed in the treatment section may be useful in such situations. A profoundly positive 
response would support a diagnosis of catatonia, although the therapeutic effects of anxiolytics including amytal and benzodi-
azepines as diagnostic tools and treatment are also known in conversion disorders ( 59 – 63 ). A negative challenge test is expected 
when motor abnormalities represent voluntary behaviors for secondary gain although there may be mild improvement due to 
specifi c sedative effects. 

 Epilepsy and status epilepticus are important differential diagnoses given the overlap of symptoms between psychomotor 
seizures and catatonia and the increased prevalence of seizures in catatonic patients ( 3 ). In his original description, Kahlbaum 
(Fig.  27.5 ) reported seizure-like symptoms in catatonia ( 9 ). Seizures are also frequent in children and adolescents with autism 
( 64 ,  65 ) and catatonia ( 7 ,  20 ). Seizures and catatonia are not mutually exclusive in this population. However, frank epileptic 
activity is usually absent in EEG recordings in catatonic patients. Typical fi ndings in catatonia include diffuse slowing in patients in 
catatonic stupor and a dysrhythmic EEG in catatonia. These fi ndings are consistent with non-convulsive status epilepticus that 

  FIGURE 27.5    Portrait of 
Karl Ludwig Kahlbaum, 
M.D., (1828–1899).       

 Differential diagnosis; when increased motor activity 

   Acute dystonia 

   Tardive dyskinesia 

   Akathisia 

   Withdrawal-emergent dyskinesias 

   Tics/Gilles de la Tourette 

   Purposeful, oppositional, or attention-seeking behaviors 

   Conversion disorder 

   Compulsions (in obsessive-compulsive disorder) 

   Epilepsy 

   Delirium 

 Differential Diagnosis; when reduced motor activity 

   Parkinsonism and Parkinson’s disease 

   Malignant hyperthermia 

   Neuroleptic malignant syndrome 

   Toxic serotonergic syndrome 

   Epilepsy 

   Selective mutism 

   Conversion disorder 

   Purposeful, oppositional, or attention-seeking behaviors 

   Status epilepticus 

   Delirium 

   Coma 

  TABLE 27.6    Differential 
diagnosis of catatonia.  
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resolves when catatonia remits and is consistent with the underlying theory ( 66 ,  67 ) of this disorder, that there is localized brain 
excitation in catatonic patients in specifi c deep brain structures that are not detected by current EEG techniques, which improves 
with anticonvulsant medications but especially with benzodiazepines and ECT.

27.3.2.        Laboratory and Other Investigations 

 Various infectious, metabolic, endocrine, neurological, toxic and autoimmune conditions have been associated with catatonia 
and must therefore be assessed. Proposed basic investigations include a complete blood count and metabolic panel, erythrocyte 
sedimentation rate, magnetic resonance imaging, electroencephalogram, cerebrospinal fl uid analysis, antinuclear antibodies, 
and urine and organic metabolic testing, with further testing based upon clinical fi ndings ( 68 ) (Fig.  27.6 ).

   A drug screen to detect common illicit and prescribed substances is necessary. Recreational drugs (phencyclidine, mescaline, 
psilocybin, cocaine, ecstasy, opiates and opioids), disulfi ram, steroids, antibiotic agents (ciprofl oxacin), baclofen and bupropion 
have been associated with the emergence of catatonia. Withdrawal of benzodiazepines, gabapentin and dopaminergic drugs, 
especially if done rapidly, has precipitated catatonia in some patients ( 3 ).  

  FIGURE 27.6    Assessment 
and treatment algorithm 
for catatonia.       
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27.3.3.     Medication Management 

 All prescribed medications should be evaluated for their potential to induce catatonic symptoms, since many medications can 
cause catatonia or catatonia-like conditions. Antipsychotic agents, especially of the fi rst generation, should be discontinued as 
they are contraindicated in patients who exhibit the signs of catatonia because of the reported increased incidence of malignant 
catatonia or neuroleptic malignant syndrome (NMS) in patients with incipient signs of catatonia ( 69 ,  70 ). The symptoms of 
malignant catatonia or NMS are essentially the motor symptoms of catatonia compounded with autonomic symptoms (fever, 
blood pressure abnormalities, hypoventilation, excessive sweating). NMS is considered a toxic reaction to psychotropic medi-
cations, particularly antipsychotics. 

 Once catatonia is resolved, second generation antipsychotics with low D2 blockade (quetiapine, olanzapine) or with D2 
partial agonism (aripiprazole) should be preferred for treatment of residual psychotic symptoms, if any ( 71 ).  

27.3.4.     Medical Management 

 Simultaneous treatment of catatonia and a drug-induced or medical condition, if any is detected, is generally recommended in 
addition to supportive measures. For instance, despite the withdrawal of the offending agent, treatment of an underlying infec-
tion or metabolic disease, or the removal of a malignancy, as the case may be, catatonia often persists and requires urgent 
intervention that should not be postponed for elaborate searches for ill-defi ned or poorly treatable medical conditions. This may 
be particularly relevant in recent cases of presumed autoimmune entities such as Pediatric Autoimmune Neuropsychiatric 
Disorders Associated with Streptococcal infections (PANDAS) and  anti-NMDA- receptor encephalitis where catatonic symp-
toms are evident, yet well documented anti-catatonic treatments are rejected in favor of novel immunological interventions of 
questionable benefi t and possible danger ( 32 ,  72 ).  

27.3.5.     Lorazepam Test Validates Catatonia 

 As a fi rst step, a benzodiazepine challenge test of 1 or 2 mg of lorazepam that can be administered per os, intramuscularly, or 
intravenously, should be used to verify the catatonia diagnosis (Fig.  27.6 ) ( 2 ,  3 ,  73 ). If intravenous lorazepam is used, any 
changes in the next two to fi ve minutes are noted. If no change is observed, the second 1 or 2 mg lorazepam is injected, and the 
assessment is repeated. The interval for the repeat dose is longer for intramuscular (15’) and peroral (30’) administration. The 
use of the gamma-aminobutyric acid-A (GABA) receptor modulator zolpidem has also been developed as an alternative cata-
tonia challenge test and implemented, particularly in Europe ( 74 ). Zolpidem is only available in oral form. 

 When a single dose of lorazepam improves catatonia, lorazepam can be prescribed at regular intervals to maintain improve-
ment. Many catatonic patients require relatively high dosages of lorazepam, occasionally up to 24 mg daily, for symptom reso-
lution. Our experience shows that in some patients with catatonia doses up to 24 mg daily are tolerated without ensuing 
sedation, especially when instituted using daily incremental dosages, and result in marked reduction of catatonic symptoms. 
This suggests that in some cases, catatonia may be associated with high tolerance to benzodiazepines. Careful monitoring in a 
medical setting for excessive sedation, respiratory compromise, and other side effects is required.  

27.3.6.     Pre-ECT Laboratory and Other Investigations 

 Routine laboratory tests and an anesthesia consult are required during the pre-ECT work-up. Routine brain imaging studies is 
not generally recommended prior to ECT, however, in some hospitals, pre-ECT brain CT or MRI is mandatory. Additional 
consultation may be required in selected cases to stabilize general medical issues such as risk of dehydration and hemodynamic 
abnormalities in catatonic patients before starting ECT (Fig.  27.6 ).  

27.3.7.     ECT Parameters 

 The relief of catatonia often seems to require more frequent seizures than those necessary for the relief of major depression. The 
UK standard practice of two seizures a week, although effective for major depression, may not be so for catatonia. In severe or 
malignant catatonia, daily (“en bloc”) treatment for three to fi ve days may be necessary. Second, the effi cacy of bilateral (bitem-
poral or bifrontal) electrode placement is better documented than is unilateral placement. Therefore, based on practical experi-
ence, the authors recommend bilateral electrode placement for catatonia. Furthermore, in our experience the number of 
treatments, before substantial and sustained improvement becomes obvious, cannot be predicted. Therefore, ECT treatment 
must be individually tailored and the duration and the frequency of treatment should be based on regular assessments, possibly 
after every 6–12 treatments.  

27. Catatonia in Psychiatric Illnesses
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27.3.8.     ECT and Concurrent Medications 

 All psychiatric medications should be stopped prior to initiation of ECT, as well as any other non-psychiatric medications, if 
possible. An exception is when there was a partial response with benzodiazepine treatment, often administered in a high dose; 
in these instances, ECT and a benzodiazepine may be administered concurrently. Discontinuation or rapid taper of the benzo-
diazepine may not be advisable at the start of the ECT course, because of a risk of altering the seizure threshold. Concurrent use 
of lorazepam (or another benzodiazepine) and ECT is then a useful treatment variant. Intravenous administration of fl umazenil, 
a benzodiazepine antagonist, can be used if lorazepam interferes with eliciting seizures during ECT and may be benefi cial even 
if seizures outwardly appear adequate; indeed, use of fl umazenil has also been proposed in benzodiazepine-naïve patients for 
augmentation of ECT effect ( 75 ).  

27.3.9.     Maintenance ECT in Catatonia 

 Maintenance-ECT (M-ECT) may be useful for sustained symptom-remission ( 76 ,  77 ). There are no studies which suggest evi-
dence for structural or histopathological changes during M-ECT ( 78 ,  79 ). Studies of various cognitive functions also demon-
strate a stability of various longitudinal cognitive measures ( 80 – 82 ). 

 Less information is available regarding M-ECT in patients with catatonia and autism. One case series ( 83 ) presents the 
M-ECT courses of three autistic catatonic patients who received up to 286 maintenance treatments with sustained remission of 
catatonia and without subjective evidence of decline in cognitive or adaptive skills. One patient was unable to access M-ECT 
for legal reasons and promptly relapsed into catatonia. While the number of M-ECT delivered to these patients appears high, 
this fi nding is considered within the context of a special patient population who are known to have a relatively poor response to 
psychotropic agents, and possibly a higher overall propensity for treatment resistance.   

27.4.     Malignant Catatonia and Related Conditions 

 Malignant catatonia is a severe form of catatonia, coined as “lethal catatonia” by Stauder ( 50 ) in 1934, that includes the constel-
lation of catatonic signs, motoric excitement, stuporous exhaustion, autonomic instability, respiratory failure, collapse, coma 
and ultimately death. This malignant form of catatonia is of acute onset and systemically devastating requiring intensive medi-
cal care. Patients appear to have an acute infectious process leading to exhaustive but negative evaluations. Patients with malig-
nant catatonia may present in both agitated and stuporous states ( 3 ). Untreated malignant catatonia is fatal in 10–20% of cases, 
with death ensuing within mere days of onset. Malignant catatonia also occurs in children and adolescents ( 84 – 87 ). Malignant 
catatonia should feature prominently in the differential diagnosis of the acute encephalopathies as a treatable syndrome with 
acute onset of unresponsiveness, muteness, echolalia, echopraxia, and other psychomotor abnormalities, along with fever and 
signs of autonomic instability. 

 Neuroleptic Malignant Syndrome (NMS) is a similar syndrome caused by typical as well as atypical antipsychotics and other 
psychotropic medications, and characterized by motor rigidity, lowered consciousness, autonomic instability, and fever. NMS 
is best considered malignant catatonia caused by administration of antipsychotic and other psychotropic agents; indeed, the 
physical and physiological symptoms as well as the laboratory indices, such as leukocytosis, elevated creatine phosphokinase, 
and decreased serum iron, show prominent correlation ( 2 ,  3 ). NMS responds to classic anti-catatonic treatments, i.e., benzodi-
azepines and ECT ( 2 ,  3 ,  69 ). 

 Toxic serotonin syndrome, malignant hyperthermia, and delirium constitute another group of disorders that are characterized 
by varying levels of hypokinesis and muscle stiffness, in combination with altered levels of consciousness and autonomic dys-
function. For example, there is discussion in the literature if toxic serotonin syndrome truly differs in key aspects with catatonia, 
or alternatively, if toxic serotonin syndrome should be regarded as another medication-induced form of catatonia ( 69 ,  88 ). 
Response of toxic serotonin syndrome to the same treatments as catatonia would strengthen the argument of relatedness. 
Malignant catatonia is similar to malignant hyperthermia in that both share muscular rigidity, hypermetabolic and hyperthermic 
states, yet the latter is uniquely associated with either succinylcholine usage or a genetic response to inhaled anesthetics ( 2 ,  3 ). 
A genetic model of hyperthermia is the Porcine Stress Syndrome, a congenital, autosomal recessive disorder which affects pigs, 
dogs, cats, and horses and is caused by a fundamental intolerance of stress due to a defective ryanodine receptor which affects 
closure of calcium channels in the sarcoplasmic reticulum and causing a sudden, sustained rise in intracellular calcium and 
consequent muscle contracture and up- regulation of metabolism ( 89 ). 

 Some patients diagnosed with delirium meet criteria for malignant catatonia ( 90 ,  91 ). Classifying these patients is diffi cult 
because DSM diagnostic rules state that catatonia should not be diagnosed if occurring exclusively during the course of a 
delirium while acknowledging that similar medical conditions of infectious, metabolic, endocrine and neurological  etiologies 
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are associated with both catatonia and delirium ( 44 ). The validity of this DSM provision is uncertain given the lack of studies 
in the literature that have assessed the importance of catatonia during delirium. The issue is important because treatments for 
catatonia and delirium are different, albeit with overlap. While delirium is typically treated with (typical or atypical) antipsy-
chotics, the emergence of catatonia in delirium may caution against the use of antipsychotic medications due to the aforemen-
tioned risk of worsening catatonia with antipsychotic medications ( 69 ,  70 ). There are no new guidelines regarding this issue in 
DSM-5, probably due to the lack of studies. 

 Another unresolved classifi cation issue is whether catatonia should be included in the differential diagnosis in patients with 
coma (complete unresponsiveness) ( 92 ), and, in a similar vein, if stupor or profound unresponsiveness can be the sole present-
ing symptom of catatonia ( 92 – 94 ). Recent case- reports have shown that patients with levels of unresponsiveness similar as in 
coma, and without other catatonic symptoms (except resistance to eye-opening) responded to electroconvulsive therapy ( 95 ) 
and intravenous benzodiazepines ( 94 ).  

27.5.     Pediatric Catatonia 

 A previous literature review from 1966–1996 ( 20 ,  22 ) found 30 cases of catatonia in patients younger than 18 years of age. 
Several children and adolescents had underlying mental retardation or autism spectrum disorder. Benzodiazepines and ECT 
were the most reliable treatments, similar as reported in adult catatonia. Table  27.7  shows the frequencies of the most common 
catatonic symptoms in children and adolescents reported by Dhossche & Bouman ( 20 ,  22 ).

   Since then, other cases have been published confi rming that catatonia occurs in children and adolescents with associated 
psychotic, affective, drug-induced, or medical disorders, but also in patients with autistic, developmental, and tic disorders, and 
occasionally in children with no clearly identifi able medical or psychiatric conditions ( 4 ,  19 ). 

 Table  27.8  lists pediatric studies showing a wide variability of prevalence rates of catatonia in selected patient groups and 
settings, suggesting that catatonia may not be rare. Adolescents with catatonia comorbid with schizophrenia and affective dis-

 Authors (year)  Sample size  Design sample population  % with catatonia 

 Green et al. (1992) ( 97 )  38  Prospective 
 Childhood schizophrenia 

 32 

 Moise & Petrides (1996) ( 98 )  13  Retrospective 
 ECT 

 46 

 Wing & Shah. (2000) ( 99 )  506  Prospective 
 Autism 

 17 

 Thakur et al. (2003) ( 28 )  198  Prospective 
 Psychiatric clinics 

 18 

 Cohen et al. (2005) ( 100 )  4976  Prospective 
 Psychiatric clinics 

 0.6 

 Billstedt et al. (2005) ( 101 )  120  Prospective 
 Autism 

 12 

 Ohta et al. (2006) ( 102 )  69  Prospective 
 Autism 

 12 

 Consoli et al. (2009) ( 103 )  199  Meta-analysis 
 ECT 

 6 

 Ghaziuddin et al. (2012) ( 104 )  101  Retrospective 
 At-risk inpatients 

 18 

 Goetz et al. (unpublished)  92  Retrospective 
 First-break adolescent psychosis 

 33 

  TABLE 27.8    Prevalence of 
pediatric catatonia: 
review of the literature 
since 1992.  

 Children  Adults 

 %  % 

 Mutism  87  78 

 Posturing/grimacing  52  66 

 Stupor  80  66 

 Staring  49  57 

 Waxy fl exibility  62  35 

  Adapted from ( 22 ), copyright (1997) with permission from 
Springer Science + Business Media.  

  TABLE 27.7    Catatonic 
symptoms in children and 
adults.  
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orders have a 60-fold increased risk of premature death, including suicide, when compared to the general population of same 
sex and age ( 96 ).

27.6.        Catatonia in Autism Spectrum Disorders 

 Catatonia has been increasingly recognized as a comorbid syndrome of autism spectrum disorders, identifi ed at a rate of 
12–17% in adolescents and young adults with autism spectrum disorders ( 99 ,  101 ) and with other intellectual disabilities ( 22 , 
 105 ). Catatonic symptoms, such as mutism, stereotypic speech, echolalia, stereotypic or repetitive behaviors, posturing, gri-
macing, rigidity, mannerisms and purposeless agitation feature prominently in autism. Therefore, only a sharp and marked 
increase in these symptoms, often in adolescence, qualifi es for a diagnosis of catatonia ( 99 ,  106 ,  107 ). 

 In some cases, catatonia may be a feature of another major psychiatric syndrome such as depression ( 108 ), bipolar illness 
( 109 ) or schizophrenia ( 110 ), yet many patients do not qualify for a clear diagnosis of mood or a psychotic disorder, often due 
to the fact that patients are nonverbal and have severe cognitive impairments. Case-reports also describe catatonia in pediatric 
patients with genetic disorders which are characterized by varying degrees of developmental impairment but the autistic fea-
tures often do not amount to a full diagnosis of autism; catatonia has been reported in patients with Prader-Willi Syndrome ( 22 ) 
and Down Syndrome ( 111 ). 

 Most cases of catatonia in children and adolescents with autism spectrum disorders are not associated with underlying medi-
cal or psychiatric conditions. For example, in a sample of 58 children and adolescents with catatonia, 18 (31%) had a history of 
developmental disorder, i.e., autism spectrum disorder, intellectual disability or neurodevelopmental malformation ( 112 ). Only 
two of those had an identifi able underlying medical or psychiatric condition. 

 Two systematic studies show catatonia to occur in 12% to 17% of adolescents and young adults with autism spectrum disor-
ders ( 99 ,  101 ). Wing & Shah report that 17% of a large referred sample of adolescents and young adults with autism spectrum 
disorders satisfi ed modern criteria for catatonia ( 99 ). Thirty individuals with autism spectrum disorders aged 15 years or older 
met criteria for catatonia, with classic Autistic Disorder diagnosed in 11 (37%), atypical autism in 5 (17%), and Asperger 
Disorder in 14 (47%). Under age 15, no child demonstrated the full syndrome although isolated catatonic symptoms were often 
observed. In the majority of cases, catatonic symptoms started between 10 and 19 years of age. Five individuals had brief epi-
sodes of slowness and freezing during childhood before age 10. Obsessive- compulsive and aggressive behaviors preceded 
catatonia in some. Visual hallucinations or paranoid ideas were occasionally reported, but no diagnosis of schizophrenia could 
be made. This study also emphasized additional symptoms of catatonia that may be particularly characteristic of catatonia in 
autism spectrum disorders, including amotivation, global slowness, and prolonged time to complete previously mastered tasks. 
It is important to recognize these additional symptoms along the catatonic spectrum, because they may otherwise be errone-
ously attributed to as oppositional or “stubborn” behavior. 

 In the second study, 13 (12%) of 120 autistic individuals, between ages 17–40 years, had clinically diagnosed catatonia with 
severe motor initiation problems ( 101 ). Another four individuals had several catatonic symptoms, but did not meet criteria for 
the full syndrome. Eight of the 13 individuals with catatonia suffered from classic Autistic Disorder; the remaining fi ve were 
diagnosed with atypical autism. The proportion of those with Autistic Disorder that were diagnosed with catatonia was 11% 
(8/73). Fourteen percent (5/35) of those with atypical autism had catatonia. 

 A recent hospital-based study ( 104 ) of 101 child and adolescent psychiatric inpatients with "at risk" diagnoses including any 
autism spectrum disorder, psychotic disorder not otherwise specifi ed, intermittent explosive disorder, mental retardation, neu-
roleptic malignant syndrome or previously diagnosed catatonia found that 18% of patients met criteria for catatonia, based upon 
three or more symptoms, including unexplained agitation or excitement, disturbed or unusual movements, reduction in move-
ment, reduction or loss of speech and repetitive/stereotyped movements. The authors emphasized poor recognition of catatonia 
in these pediatric conditions, including, but not limited to, pervasive development disorders. 

 Functional regression in daily self-care, social and educational activities may also be a prominent feature of the catatonic 
presentation in autism. In many cases, the ability to self-feed, dress and bathe, or participate in previously mastered leisure and 
educational activities may be sharply compromised. Additionally, continence may be lost ( 22 ).  

27.7.     Post-traumatic Catatonia: The Ultimate Motor Response to Fear 

 Catatonia has been called “ the ultimate response to fear ” ( 113 ), representing a common fi nal pathway in the response to 
impending doom, analogous to the animal defense strategy of tonic immobility or freezing ( 114 ). Tonic immobility is a last-
ditch animal defense strategy against entrapment by a predator within a sequence of freezing-fl ight-fi ght-tonic immobility. 
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 This notion is supported by observations that catatonia can develop after severe traumatic events in children and adolescents 
( 115 – 117 ). For example, a recent case was reported of a 14-year-old-girl with severe catatonia precipitated by emotional tur-
moil due to cyber-bullying who was successfully treated with ECT and amantadine ( 118 ). In an epidemiologic study of 1098 
adolescents, those who experienced bullying three or more times a month were 3.43 times as likely to report increasing psy-
chotic experiences ( 119 ). The case-report extends fi ndings that adolescent bullying increases the risk for psychotic experiences 
by linking cyber- bullying, an intrusive form of bullying, to onset of catatonia. 

 Shah & Wing ( 120 ) found that ongoing stressful experiences often precede the development of catatonia in autistic young adults. 
Life events, the loss of routine and structure, experiences of loss, confl icts with parents, caregivers, or peers, and discrepancies 
between the higher functioning autistic individual’s capabilities and the expectations of parents, can precipitate catatonia. 

 Observations that catatonia follows overwhelming anxiety due to trauma or perceived danger, the positive response of cata-
tonia to anxiolytics such as benzodiazepines or barbiturates, and psychogenic theories of catatonia ( 121 ) are particularly appli-
cable to people with psychosis or autism spectrum disorders due to their increased social, cognitive, and sensory vulnerabilities 
( 115 ,  122 ). It is recommended that patients with catatonia are assessed for traumatic and abusive events in family and broader 
environments in addition to medical causes for catatonia.  

27.8.     Mechanism of Catatonia 

 Although the etiology and pathophysiology of catatonia are unknown, fi ndings about the occurrence of catatonia in a wide 
variety of conditions, including autism, suggests that the available models ( 66 ,  123 ) to study catatonia should be broadened to 
include models of developmental impairment. 

 Historically, the study of experimental catatonia in animals induced by bulbocapnine injections was introduced in 1928 by 
de Jong and Baruk ( 124 ). Bulbocapnine is an alkaloid resembling apomorphine, a dopamine agonist. Later mescaline was found 
to produce similar effects in animals, along with reserpine, adrenocorticotropic hormone (ACTH), and chlorpromazine. Baruk 
also described hypopituitary, hepatic, and asphyxia models of catatonia. Table  27.9  shows an overview of tentative clinical ( 66 ) 
and corresponding experimental models.

   An appropriate focus is the area of stereotypic or repetitive movement abnormalities which are considered cardinal symp-
toms of several disorders including catatonia, autism, stereotypic movement disorder, and tic disorders (when tics are viewed 
as sudden and non-rhythmic variants of stereotypy) ( 4 ,  130 ). Motor stereotypy constitutes a separate domain with increasing 
evidence of a neurobiological mechanism involving neuroadaptations in cortico-basal ganglia pathways arising from the inter-
play of genetic and experiential factors ( 125 ,  131 ). 

 Catatonia has been associated with Prader-Willi Syndrome (PWS), a genetic disorder arising from the lack of expression of 
genes on the paternally derived chromosome 15q11-q13 ( 22 ,  105 ). The behavioral phenotype of PWS consists of catatonic 
symptoms, stereotypies, compulsive self-injury, excessive sleepiness or unresponsiveness, and psychosis. The abnormal pattern 
of expression of sex-specifi c imprinted genes on 15q11-13 (containing a cluster of GABA A  receptor subunit genes) may increase 
risk for catatonia in PWS. 

 Several lines of evidence suggest the importance of neuroendocrine abnormalities in catatonia. A clinical endocrine model is 
provided by the Kleine-Levin Syndrome (KLS), a poorly understood syndrome, occurring mostly in male adolescents, that is 
characterized by recurrent episodes of excessive sleep, and behavioral abnormalities such as hyperphagia or hypersexuality, in 
which altered diencephalic function is considered a central feature. KLS has been proposed as a type of episodic adolescent-

   TABLE 27.9    Clinical and animal models for catatonia, immobility, catalepsy, and stereotypy.   

 Catatonia model  Clinical model  Animal model 

 Motor circuitry dysfunction  Stereotypical movement disorders  Dopamine agonists (e.g., apomorphine) injections in rat striatum ( 125 ) 

 Epilepsy  Nonconvulsive status epilepticus  Pentylenetetrazol injections in rats ( 126 ) 

 Genetic  Prader-Willi syndrome  Mutant mouse model for human 15q11-13 duplication ( 127 ) and 
porcine stress syndrome ( 89 ) 

 Neurotransmitter  Neuroleptic malignant syndrome  Drug-induced catalepsy induced by bulbocapnine ( 124 ), reserpine, 
ketamine, or typical antipsychotics 

 Endocrine  Kleine-Levin syndrome 
 Prader-Willi syndrome 

 Hormonal induction of catatonia by adrenaline, acetylcholine, and 
ACTH ( 124 ) 

 Immune  Autoimmune (limbic) encephalitis  Lipopolysaccharide-induced chronic infl ammation in rats ( 128 ) 

 Fear reaction  Reactive catatonia  Tonic immobility in various animals ( 114 ) 

 Developmental  Autistic regression  Prenatal exposure to valproic acid in rats ( 129 ) 
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onset catatonia based on the symptom overlap between KLS and catatonia and on the profound response of all symptoms, 
including “hypersomnia”, to lorazepam ( 19 ). 

 The overlap between catatonia and pediatric autoimmune (limbic) encephalitis ( 32 ,  36 ) suggests involvement of autoimmu-
nity and cerebral antibodies. There are now a few reports that show the effi cacy of treatment with high-dose benzodiazepine and 
ECT in the recently coined and purportedly autoimmune anti-NMDA receptor encephalitis ( 36 ,  48 ,  49 ). 

 The fi nding that severe trauma may precipitate catatonia raises questions about mechanisms by which trauma leads to cata-
tonia or other disorders. The biological pathways of early trauma leading to psychiatric and medical disorders are thought to 
encompass endocrine, immune, electrophysiological, and neuropsychological factors as well structural changes in the develop-
ing brain ( 132 – 136 ). The likely involvement in catatonia of central GABA function and its major role in central integration of 
hypothalamic-pituitary- adrenal stress responses in the basal forebrain and hypothalamus ( 137 ) is an important lead for future 
clinical and experimental studies assessing early trauma as contributing to the development of catatonia. 

 A speculative model concerns developmental catatonia, i.e., the occurrence of catatonia in young children causing over time 
irreversible psychopathology similar to autistic impairment ( 138 ,  139 ). Prenatal exposure to valproic acid (VPA) is a promising 
animal model of early-onset catatonia that has also been studied as a model for autism ( 129 ). Offspring of female rats injected 
with VPA on day 12.5 of gestation show brain abnormalities including smaller cerebella with fewer Purkinje cells. The rats 
exhibit catatonic- like behaviors appearing before puberty that include lower sensitivity to pain, diminished acoustic prepulse 
inhibition, repetitive hyperactivity, unresponsiveness and withdrawal.  

27.9.     Novel Vagal Theory of Catatonia 

 Although catatonia is considered primarily a motor syndrome, forty percent of catatonic patients show autonomic symptoms 
including abnormalities of temperature, blood pressure, pulse rate, respiratory rate, and perspiration ( 3 ,  22 ). Forty-fi ve percent 
of pediatric cases show urinary-fecal incontinence ( 22 ), another feature of autonomous dysfunction. Some cases show brady-
cardia ( 94 ,  140 ) and bronchorrhea ( 141 ), indicative of strong vagal activity. Autonomic dysfunction is the hallmark of malig-
nant catatonia ( 2 ,  3 ), its drug-induced variant Neuroleptic Malignant Syndrome ( 142 ), and aseptic encephalitis with catatonic 
symptoms, including the recently coined anti-NMDAR encephalitis ( 19 ,  32 ,  47 ). Early studies also support that there is auto-
nomic dysfunction in catatonia ( 143 ,  144 ). 

 Autonomic abnormalities in catatonia support the image that catatonia represents a common end state response to feelings of 
impending doom across a wide range of medical and psychiatric disorders, fi nding its evolutionary counterpart in tonic immo-
bility ( 114 ). Volchan et al. ( 145 ) found signs of tonic immobility, such as reduced body sway, increased heart rate, and dimin-
ished heart rate variability, in trauma-exposed patients with PTSD while listening to their autobiographical trauma, implying 
that tonic immobility is preserved in humans as an involuntary defensive strategy. 

 Autonomic dysfunction in catatonia implies involvement of the autonomic nervous system that consists of the parasympa-
thetic subsystem, mediated by the vagus nerve, and the sympathetic subsystem, mediated by sympathetio- adrenal circuits in the 
spinal cord. A useful framework is the Polyvagal Theory that was fi rst formulated by Porges in 1995 ( 146 ,  147 ). 

 The Polyvagal Theory poses that two different vagal branches control different behavioral responses to threat, and that a 
human immobility response with behavioral (stupor) and metabolic shutdown (increased sweating, hypoventilation, decreased 
peristalsis, urinary and fecal incontinence, and vasovagal responses) represents the most primitive response to perceived immi-
nent danger when fi ght-fl ight reactions fail or are not available. 

 A separate set of unmyelinated vagal fi bers projecting to the nucleus dorsalis of the vagal nerve is thought to mediate this 
response through efferent fi bers to the diaphragm, heart, gastrointestinal tract, lungs, pancreas, and other visceral organs. This 
refl ex is adaptive in reptiles but potentially lethal in humans. Catatonia resonates clearly in the description of the immobility 
response and yet is not recognized or acknowledged in the Polyvagal Theory as its clinical manifestation. 

 A  vagal theory of catatonia  ( 148 ) supports abnormalities in a wide range of functions, regulated by the efferent vagal nerve 
and associated with catatonia, encompassing brain electrical and motor circuitry function, neurotransmitters, neuroendocrine 
and immune function. Toxic and medical factors may also trigger catatonia through afferent vagal activation. It is an intriguing 
thought that the vagal nerve, whose fi bers are eighty percent afferent, may also be involved in signaling, through its afferent 
pathways, information to the brain about “internal” (toxic, immune, infectious, metabolic) precipitants of catatonia. Studies 
support effects on vagal tone by benzodiazepines ( 149 – 151 ), zolpidem ( 152 ) (a non- benzodiazepine sedative that has been 
effectively used in catatonia) and ECT ( 153 ), as predicted and required by a vagal theory. 

 Studies are warranted into various aspect of autonomic dysfunction of catatonia. There is evidence that increased anxiety and 
arousal accompany the development of catatonia ( 115 ). These observations beg for more scrutiny, using modern techniques, 
along the lines of earlier studies ( 143 ,  144 ). A vagal theory intimates use of vagal nerve stimulatory techniques as novel treat-
ments for catatonia. The Food and Drug Administration (FDA) approved intermittent stimulation of the left vagal nerve (Vagal 
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Nerve Stimulation; VNS) as adjunctive therapy for partial-onset epilepsy in July 1997 and for treatment-resistant depression in 
2005. Improvement in the control of seizures has been well documented with VNS. The effects in treatment-resistant depression 
remain controversial. Non-epileptic benefi ts in the quality of life and changes in behavior have not been as well documented, 
except for the enhancement of short-term memory ( 154 ). Further studies need to assess if vagal nerve stimulation has any role in 
the treatment and relapse prevention of catatonia. Several patients require  maintenance ECT for months and even years to avoid 
relapses into catatonia. Although maintenance ECT is safe and without neuropsychological sequelae in such patients, fi nding 
adjuvant or alternative preventive treatments would be very valuable.  

27.10.     Conclusions 

 There have been advances in demarcating catatonia in a wide variety of patients as a treatable condition that requires prompt 
identifi cation. Benzodiazepines and electroconvulsive therapy remain fi rst-line interventions. The new DSM-5 Catatonia NEC 
purports to improve proper diagnosis and early treatment and to intensify research of this condition.     
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