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Abstract:

Background: Ketamine is a widely used anesthetic both in adult and pediatric patients.
Ketamine may be used either alone or with other anesthetic agents like Midazolam or
Propofol. Due to its good safety profile, Ketamine is being used even in primary care
settings and emergency departments without anesthetist cover for daycare procedures.
Case Report: We are reporting a case of an elderly gentleman who underwent
Endoscopic Retrograde Cholangiography under Ketamine. The patient developed
severe muscular hypertonia of all extremities after the completion of the procedure
while recovering from anesthesia. During this phase, our patient maintained his vitals
on room air without any need of intervention. This Ketamine induced catalepsy
resolved completely within one hour. Conclusion: Catalepsy is a rare complication of
ketamine and care providers must be aware of this complication otherwise it can lead
to serious consequences.
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Introduction:

Ketamine was synthesized in 1962 by Parke Davis and first used in humans in 1965
[1]. Ketamine is one of the most commonly used anesthetic agents due to its safety
profile. For decades it has been used for anesthesia in main operation theaters and
emergency departments for daycare procedures. It is used alone or in combination with
other anesthetic agents like propofol and midazolam [2.3]. Ketamine has also gained
popularity as a single induction agent in hypotensive patients requiring intubation [4,5].

Ketamine is a dissociative anesthetic and hallucinogen acting as an antagonist on N-
methyl-D-aspartate receptor (NMDA) receptors in CNS, primarily acting on the
thalamocortical projection system. Two phases of ketamine distribution can be
distinguished following intravenous administration. The first phase corresponds to the
anesthetic effect of the drug and is characterized by rapid distribution (half-life of 10
to 16 minutes), and a large volume of distribution, due to the drug's high lipid solubility.
The second phase represents redistribution from the central nervous system (CNS) to
peripheral tissues, with an elimination half-life of two to three hours4. Ketamine can
cause side effects like tonic colonic movements, visual hallucinations, vivid dreams,
bradycardia, and hypotension but catalepsy is a rarely reported complication [6].

Catalepsy is defined as muscular hypertonia and fixed posture without response to
external stimuli. It is a symptom complex including rigid body, rigid limbs,
unresponsiveness, loss of muscle control and slowing of bodily functions [7]. It is
associated with Parkinsonism and epilepsy. Catalepsy may be caused by antipsychotics
like haloperidol and it may be a withdrawal symptom of cocaine [8]. Ketamine has
been associated with muscular hypertonicity and catalepsy. Typically it resolves
without consequences, but descriptions of this process are uncommon in the published
medical literature [9]. We report a case of a patient who underwent Endoscopic
Retrograde Cholangio-Pancreatography (ERCP) plus CBD stenting for gallbladder
mass under monitored anesthesia. After the procedure patient developed catalepsy
associated with intravenous ketamine administration.

Case:
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A 60yr old gentleman presented with a history of fever and
abdominal pain. Fever was associated with shivering, nausea and
right hypochondrial pain. He developed yellow discoloration of
skin and sclera for 2 months. It was associated with generalized
body itching, dark yellow color urine and clay-colored stools. He
lost about 10 Kg of weight over the past 2 months. There was no
history of any other comorbid diseases in the past.

On examination, he was emaciated with normal vital signs. He
was jaundiced with no peripheral stigmata of chronic liver
disease. There was tenderness in the right hypochondrium. Other
systemic examination was unremarkable. Investigations showed
hemoglobin11.1g/dl, white cell count 14000/cu.mm, platelet
704x109 /I, serum sodium 136mmol/l, serum potassium
3.6mmol/l, serum chloride 100mmol/l, serum bicarbonate
23mmol/l and serum creatinine 0.7mg/dl. His total bilirubin was
21.8mg/dl, conjugated bilirubin  16.7mg/dl, unconjugated
5.1mg/dl, alkaline phosphatase 546 u/l, SGPT 45 u/l, SGOT
102u/l, Total protein 6.4g/dl and serum albumin 2.7g/dl. His
prothrombin time was 14.6 with an INR was 1.2. On CT scan of
the abdomen, he was diagnosed to have an infiltrative mass of the
gall bladder causing obstructive jaundice. So, he was planned for
ERCP and CBD stenting in general anesthesia to relieve the
obstruction.

This procedure is usually done in propofol alone or in
combination with Ketamine in our center. Due to the physical
condition and hemodynamic status of the patient, anesthetist
decided to perform his procedure with only Ketamine. During the
procedure, the patient developed bradycardia and hypotension.
Bradycardia was managed by giving Inj. Atropine 1mg and
hypotension with intravenous fluids. The patient received a dose
of Ketamine up to 2mg/kg body weight. After the completion of
the procedure, while recovering from anesthesia, he developed
generalized severe hypertonia and was not responsive to any
external stimuli. First upper limbs developed muscular rigidity
leading to hyperextension and this progressed to lower limbs over
a short period of time. There was also the involvement of facial
muscles giving it a typical grimacing appearance. Patient was
hemodynamically stable and maintaining 02 saturation on room
air. He was kept in the recovery room under observation for any
complication or signs of respiratory distress. Hypertonia resolved
gradually without requiring any further treatment. Improvement
started from hands then arms and neck gradually. In one hour, he
was fully conscious and oriented. Patient was shifted to the ward
and was monitored for the next 24 hours for any procedure and
anesthesia-related side effects.

Discussion:

Ketamine is a commonly used anesthetic agent in adults and
pediatric patients to achieve adequate analgesia and anesthesia. It
is not only used by medical professionals but also by non-medical
personals outside control environment.

Ketamine has a good safety profile at therapeutic doses. It does
not cause respiratory depression at therapeutic dose but produces
a mild sympathomimetic effect on cardiovascular system leading
to hypertension and tachycardia [10]. At therapeutic doses, it is
rarely associated with serious side effects needing intervention. A
study done in our department showed that Ketamine in
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combination with propofol offers stable hemodynamics, adequate
sedation, and analgesia for patients undergoing ERCP. It also
offers quick onset and offset of sedation [11].

Catalepsy is occasionally seen in some of the patients suffering
from neurological disorders or as a side effect of some drugs. It is
rarely reported with Ketamine, but the mechanism is not clear. A
couple of animal studies showed that there is an association
between Ketamine and catalepsy which was dose-dependent and
electroencephalograms during this catatonic state reveals both
central nervous system excitation and depression [12]. Medical
literature review revealed some case reports of patients who
underwent procedural anesthesia with Ketamine and developed
muscular hypertonia. Heitz CR and his colleague used Ketamine
with Midazolam for anxiolysis and bronchodilation following
awake nasotracheal intubation in a patient with chronic
obstructive airway disease [13]. Another case reported by them
involved the use of procedural sedation with ketamine and
propofol for shoulder dislocation reduction. These cases involved
rigidity to the face and upper extremities. Both patients had
uneventful recoveries without further pharmacologic intervention
[13]. Vien A and Chhabra N reported a case of an elderly lady
with chronic renal failure who underwent procedural sedation for
reduction of a dislocated ankle fracture. Bilateral lower extremity
muscle rigidity occurred following administration of ketamine,
which was mitigated by intravenous midazolam [14].

Our patient developed generalized muscular hypertonicity and
hyperextension. Patient was unresponsive for one hour but
maintaining his vital signs without any support. He was monitored
in recovery until complete mitigation of symptoms and gained
complete consciousness spontaneously. Catalepsy resolved
without any active intervention in our case but in some cases may
require ventilatory support to maintain saturation.

Catalepsy is a potentially serious side effect of Ketamine that can
lead to mishap if not handled properly. As the use of Ketamine is
increasing in adults and pediatric patients’ doctors should know
the full spectrum of side effects associated with it and their
management.

References:

1. Corssen G, Domino EF. Dissociative anesthesia: further
pharmacologic studies and first clinical experience with the
phencyclidine  derivative  CI-581.  Anesth  Analg.
1966;45(1):29-40.

2. Melendez E, Bachur R. Serious adverse events during
procedural sedation with ketamine. Pediatr Emerg Care.
2009;25(5):325-8.

3. Vardy JM, Dignon N, Mukherjee N, Sami DM, Balachandran
G, Taylor S. Audit of the safety and effectiveness of ketamine
for procedural sedation in the emergency department.
Emergency medicine journal: EMJ. 2008;25(9):579-82.

4. Andolfatto G, Willman E. A prospective case series of
pediatric procedural sedation and analgesia in the emergency
department  using  single-syringe  ketamine-propofol
combination (ketofol). Academic emergency medicine:
official journal of the Society for Academic Emergency
Medicine. 2010;17(2):194-201.

5. Newton A, Fitton L. Intravenous ketamine for adult

Page 2 of 3


http://aditum.org/
https://journals.lww.com/anesthesia-analgesia/Citation/1966/01000/Dissociative_Anesthesia__Further_Pharmacologic.7.aspx
https://journals.lww.com/anesthesia-analgesia/Citation/1966/01000/Dissociative_Anesthesia__Further_Pharmacologic.7.aspx
https://journals.lww.com/anesthesia-analgesia/Citation/1966/01000/Dissociative_Anesthesia__Further_Pharmacologic.7.aspx
https://journals.lww.com/anesthesia-analgesia/Citation/1966/01000/Dissociative_Anesthesia__Further_Pharmacologic.7.aspx
https://journals.lww.com/pec-online/Fulltext/2009/05000/Ketamine_sedation_for_pediatric_critical_care.00008.aspx
https://journals.lww.com/pec-online/Fulltext/2009/05000/Ketamine_sedation_for_pediatric_critical_care.00008.aspx
https://journals.lww.com/pec-online/Fulltext/2009/05000/Ketamine_sedation_for_pediatric_critical_care.00008.aspx
https://emj.bmj.com/content/25/9/579.short
https://emj.bmj.com/content/25/9/579.short
https://emj.bmj.com/content/25/9/579.short
https://emj.bmj.com/content/25/9/579.short
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1553-2712.2009.00646.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1553-2712.2009.00646.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1553-2712.2009.00646.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1553-2712.2009.00646.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1553-2712.2009.00646.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1553-2712.2009.00646.x
https://emj.bmj.com/content/25/8/498.short

9.

J Gastroenterology and Hepatology Research

procedural sedation in the emergency department: a
prospective cohort study. Emergency medicine journal: EMJ.
2008;25(8):498-501.

Bellolio MF, Gilani WI, Barrionuevo P, Murad MH, Erwin
PJ, Anderson JR, et al. Incidence of Adverse Events in Adults
Undergoing Procedural Sedation in the Emergency
Department: A Systematic Review and Meta-analysis.
Academic emergency medicine: official journal of the
Society for Academic Emergency Medicine. 2016;23(2):119-
34.

Sanberg PR, Bunsey MD, Giordano M, Norman AB. The
catalepsy test: its ups and downs. Behavioral neuroscience.
1988;102(5):748-59.

Rasmussen K, Hsu MA, Noone S, Johnson BG, Thompson
LK, Hemrick-Luecke SK. The orexin-1 antagonist SB-
334867 blocks antipsychotic treatment emergent catalepsy:
implications for the treatment of extrapyramidal symptoms.
Schizophrenia bulletin. 2007;33(6):1291-7.

Kohrs R, Durieux ME. Ketamine: teaching an old drug new
tricks. Anesth Analg. 1998;87(5):1186-93.

10. Green SM, Clark R, Hostetler MA, Cohen M, Carlson D,

Aditum Publishing —-www.aditum.org

11.

12.

13.

14.

Rothrock SG. Inadvertent ketamine overdose in children:
clinical manifestations and outcome. Ann Emerg Med.
1999;34(4 Pt 1):492-7.

Bano N, Rasool S, Raza A. Procedural sedation and analgesia
for ERCP: A comparative study of the Propofol and Ketamin-
Propofol combination (Ketofol). 2016;7(1):1-6.

Winters WD, Ferrar-Allado T, Guzman-Flores C, Alcaraz M.
The cataleptic state induced by ketamine: a review of the
neuropharmacology of anesthesia. Neuropharmacology.
1972;11(3):303-15.

Heitz CR, Bence JR. Ketamine-induced catalepsy during
adult sedation in the Emergency Department. J Emerg Med.
2013;44(2): e243-5.

Vien A, Chhabra N. Ketamine-induced muscle rigidity
during procedural sedation mitigated by intravenous
midazolam. The American journal of emergency medicine.
2017;35(1): 200.e3-.e4.

Page 3 of 3


http://aditum.org/
https://emj.bmj.com/content/25/8/498.short
https://emj.bmj.com/content/25/8/498.short
https://emj.bmj.com/content/25/8/498.short
https://onlinelibrary.wiley.com/doi/abs/10.1111/acem.12875
https://onlinelibrary.wiley.com/doi/abs/10.1111/acem.12875
https://onlinelibrary.wiley.com/doi/abs/10.1111/acem.12875
https://onlinelibrary.wiley.com/doi/abs/10.1111/acem.12875
https://onlinelibrary.wiley.com/doi/abs/10.1111/acem.12875
https://onlinelibrary.wiley.com/doi/abs/10.1111/acem.12875
https://onlinelibrary.wiley.com/doi/abs/10.1111/acem.12875
https://psycnet.apa.org/doiLanding?doi=10.1037%2F0735-7044.102.5.748
https://psycnet.apa.org/doiLanding?doi=10.1037%2F0735-7044.102.5.748
https://psycnet.apa.org/doiLanding?doi=10.1037%2F0735-7044.102.5.748
https://academic.oup.com/schizophreniabulletin/article-abstract/33/6/1291/1901714
https://academic.oup.com/schizophreniabulletin/article-abstract/33/6/1291/1901714
https://academic.oup.com/schizophreniabulletin/article-abstract/33/6/1291/1901714
https://academic.oup.com/schizophreniabulletin/article-abstract/33/6/1291/1901714
https://academic.oup.com/schizophreniabulletin/article-abstract/33/6/1291/1901714
https://journals.lww.com/anesthesia-analgesia/Fulltext/1998/11000/KetamineTeaching_an_Old_Drug_New_Tricks.39.aspx
https://journals.lww.com/anesthesia-analgesia/Fulltext/1998/11000/KetamineTeaching_an_Old_Drug_New_Tricks.39.aspx
https://www.sciencedirect.com/science/article/pii/S0196064499800511
https://www.sciencedirect.com/science/article/pii/S0196064499800511
https://www.sciencedirect.com/science/article/pii/S0196064499800511
https://www.sciencedirect.com/science/article/pii/S0196064499800511
http://www.jumdc.com/index.php/jumdc/article/view/173
http://www.jumdc.com/index.php/jumdc/article/view/173
http://www.jumdc.com/index.php/jumdc/article/view/173
https://www.sciencedirect.com/science/article/pii/0028390872900160
https://www.sciencedirect.com/science/article/pii/0028390872900160
https://www.sciencedirect.com/science/article/pii/0028390872900160
https://www.sciencedirect.com/science/article/pii/0028390872900160
https://www.sciencedirect.com/science/article/pii/S073646791200889X
https://www.sciencedirect.com/science/article/pii/S073646791200889X
https://www.sciencedirect.com/science/article/pii/S073646791200889X
https://www.ajemjournal.com/article/S0735-6757(16)30446-6/abstract
https://www.ajemjournal.com/article/S0735-6757(16)30446-6/abstract
https://www.ajemjournal.com/article/S0735-6757(16)30446-6/abstract
https://www.ajemjournal.com/article/S0735-6757(16)30446-6/abstract

