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Abstract

Background Intrathecal baclofen is widely accepted as a
treatment option for severe spasticity through its y-Ami-
nobutyric acid-B (GABAg) agonist properties. Abrupt
cessation can lead to severe and life-threatening with-
drawal characterized by altered mental status, autonomic
dysreflexia, rigidity, and seizures. This symptomatic pre-
sentation is similar to alcohol withdrawal, which is
mediated by modification of GABA, expression. Use of
the o2-adrenergic agonist dexmedetomidine for the treat-
ment of ethanol withdrawal has been widely reported,
raising the question of its potential role in baclofen with-
drawal. We present a case of the successful treatment of
acute severe baclofen withdrawal with a dexmedetomidine
infusion.

Methods A 15-year-old patient with spastic quadriparesis
and cerebral palsy underwent unexpected removal of his
baclofen pump due to an infection that was encountered
during a planned pump revision. Following removal, he
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was placed on high dose enteral baclofen every 6 h.
Despite further benzodiazepine supplementation, he had
progressive hemodynamic instability, severe rebound
spasticity, and intermittent spontaneous clonus consistent
with baclofen withdrawal. A dexmedetomidine infusion
was titrated to a peak dose of 16 mcg per hour with suc-
cessful treatment of withdrawal symptoms.

Results The patient became normotensive without
tachycardia. Tone and agitation improved.

Conclusion Dexmedetomidine is to our knowledge a
previously unreported option for treatment of acute severe
baclofen withdrawal. We report a case of safe and effica-
cious use in a patient with spastic quadriparesis on chronic
intrathecal baclofen. Scientifically rigorous comparison
with other options remains to be performed.
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ICU Intensive care unit
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Introduction

Dexmedetomidine is a selective o-2 adrenergic agonist and
sedative utilized in the management of critically ill patients
that causes far less respiratory depression and prolonged
ventilator dependency than benzodiazepines. It has been
effectively used in controlling autonomic dysreflexia,
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altered mental status, and seizures in acute ethanol with-
drawal [1-12] as well as sympathetic over-activity, clonus,
and hyperreflexia in serotonin syndrome [13].

Intrathecal administration of baclofen, a y-Aminobutyric
acid-B (GABAgp) agonist, is a well-established therapy in
cases of intractable spasticity where oral baclofen is inad-
equate or produces unacceptable side effects [14—17].
Acute withdrawal in physiologically accustomed patients
resembles acute ethanol withdrawal and is characterized
by reflex spasticity, dysautonomia, hyperthermia, and
depressed sensorium. Withdrawal mimicking sepsis and
hypotension has also been reported [18]. Severe cases may
present with rhabdomyolysis, multiorgan dysfunction, and
death [19-21].

Acute ethanol intoxication and chronic dependence are
associated with enhanced and globally diminished y-Ami-
nobutyric acid-A (GABA ,) function, respectively [22, 23].
Indeed, this clinical and biopharmacological kinship
between alcohol and baclofen has led to the use of baclofen
as a treatment for alcohol dependence and withdrawal [24—
26]. This raises the question of the potential effectiveness
of dexmedetomidine as an alternative or adjunct to ben-
zodiazepines in acute baclofen withdrawal [26]. We report
a case of acute baclofen withdrawal successfully managed
with dexmedetomidine.

Case Report
Patient Profile

A 40-kg 15-year-old male born at 27 weeks of gestational
age with a Papile grade III intraventricular hemorrhage,
periventricular leukomalacia, cerebral palsy, severe
developmental delay, and spastic quadriparesis initially
underwent placement of a Synchromed IIB intrathecal
baclofen pump (Medtronic, Minneapolis, MN) 7 years
prior to the current planned surgical revision. The patient
was receiving 220 micrograms (mcg) of baclofen daily.
One month prior to the procedure, a round area of skin
irritation was noted on the lower part of the abdomen
overlying the pump edge. Local wound care with bacitracin
and additional padding did not improve the lesion.
Preoperative physical examination revealed a well
nourished, severely developmentally delayed, non-verbal
male with spastic quadriparesis (modified Ashworth Scale
scores of 3 in the extremities). Abdominal and lumbar
incisions were well healed without induration or break-
down. A 1.0cm x 1.0 cm area of erythema could be
visualized inferomedial to the abdominal incision with a
palpable pump edge under the region. Given that the pump
end-of-life was approaching, the decision was made to
electively re-implant a fresh pump while revising the

subcutaneous pocket to alleviate the pressure on the lower
abdominal wall.

Operative Intervention

The patient was intubated after standard anesthetic induc-
tion. After positioning the patient in the lateral decubitus
position with the right side up, the lumbar and abdominal
sites were exposed, sterilized, and draped in the usual
fashion. The abdominal incision was infiltrated with lido-
caine and opened. Upon opening the capsule around the
pump, a slimy, fibrinous, and slightly purulent exudate was
encountered. The pump was explanted, and cultures were
obtained for microbiologic review. The lumbar incision
was opened, and the intrathecally bound catheter was
clamped, and cut; 3 mL of cloudy-appearing cerebrospinal
fluid was collected for microbiological analysis. Due to the
significant concern for infection, the decision was made to
remove the pump system. A suture was placed at the fascial
exit site to prevent a cerebrospinal fluid leak. Intraoperative
fluoroscopy was used to verify complete removal of the
pump-catheter system. The wounds were closed in a mul-
tilayer fashion after copious irrigation. A Jackson-Pratt
drain was left within the abdominal pocket.

Postoperative Course

Following removal of the pump-catheter system, the
patient was transferred while intubated and receiving pro-
pofol to the pediatric intensive care unit (ICU) for close
monitoring in light of his high risk of developing baclofen
withdrawal. The multidisciplinary pediatric subspecialty
team caring for the patient included critical care medicine,
anesthesiology, physiatry, and infectious disease. The
patient was placed on enteral baclofen (30 mg, every 6 h)
via gastrostomy tube and scheduled intravenous lorazepam
(0.25 mg, every 6 h) with supplemental lorazepam (0.5 mg
doses, every 2 h) as needed. Despite these measures, the
patient continued to have tachycardia up to 140 beats per
minutes, systolic hypertension up to 160 mmHg with dia-
stolic pressures up to 90 mmHg, severe rebound spasticity
with Ashworth Scale scores of 4 and 5, and frequent
intermittent episodes of spontaneous clonus in the lower
extremities. He was successfully extubated approximately
36 h postoperatively but was noted to be in significant
discomfort. Further escalation of benzodiazepine use was
not utilized because of the real danger of respiratory
depression. Given the continued concern for baclofen
withdrawal as a source of the symptomatology and the lack
of improvement with standard therapies, including up to
hourly administration of 0.5-1 mg of lorazepam, a dex-
medetomidine infusion was commenced on postoperative
day 2 at a rate of 6 mcg per hour (0.15 mcg/kg/hr) and
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titrated for control of autonomic instability and tone to a
peak dose of 16 mcg per hour (0.40 mcg/kg/hr). The peak
dose was reached over approximately 20 h from com-
mencement of infusion. This dose was maintained for
3 days, after which the infusion was weaned over 36 h. The
patient became normotensive without tachycardia, and tone
improved to Ashworth scores of 2 and 3 within approxi-
mately 6 h of reaching the peak dose. Signs of pain and
agitation also improved.

The drain was removed on postoperative day 2. The
cerebrospinal fluid cultures grew coagulase-negative staph-
ylococcus aureus for which the patient underwent a 2-week
course of intravenous antibiotics with ceftriaxone. The patient
was transferred to the floor on postoperative day 12 and dis-
charged home on postoperative day 14 with scheduled enteral
baclofen, 25 mg, and lorazepam, 0.5 mg, every 6 h each. The
clonazepam dosage that was initiated years previously as an
antiepileptic agent was maintained at 0.25 mg twice daily
throughout his hospitalization and after discharge. Six weeks
postoperatively, the patient was awake and interactive with
reactive pupils, a symmetric face, in no distress, and occa-
sionally producing a smile. Upper- and lower-extremity
Ashworth scores were 3 and 4, respectively, with three beats
of clonus in the lower extremities. Incisions were clean, dry,
and intact with near resolution of the previously discolored
area of skin where friction and pressure were concentrated.
The patient had been weaned to 30 mg of baclofen and
0.25 mg of clonazepam administered enterally three times
daily. His family is currently contemplating pump re-
implantation versus continuing oral baclofen therapy.

Discussion

Baclofen withdrawal is a life-threatening condition that
may be associated with reflex spasticity, dysautonomia,
hyperthermia, depressed sensorium, fever, rhabdomyolysis,
multiorgan dysfunction, disseminated intravascular coag-
ulopathy, and death [19-21, 27, 28]. Benzodiazepines and
enteral baclofen are the mainstay of treatment for acute
baclofen withdrawal. Previously published cases of acute
intrathecal baclofen withdrawal have reported requirements
of 30 to > 120 mg per day of enteral baclofen divided over
several doses for symptom control; the reported lower
doses were often supplemented with other medications,
such as benzodiazepines and barbiturates [29]. Dantrolene
[30] and cyproheptadine [31, 32] are other reported adjunct
therapies. Nevertheless, oral daily doses of 240 mg of
baclofen may fail to mitigate symptomatic withdrawal of
intrathecal baclofen and have significant untoward side
effects [33].

Use of an externalized intrathecal catheter for baclofen
infusion has also been reported [34, 35]. This may be less
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desirable in cases where infection is suspected or docu-
mented, as in our case, or if spinal access is difficult.
Additionally, continuous intrathecal infusion via an exter-
nal pump requires specialized equipment, resources, and
training, yet such therapy is an option for a decompensat-
ing patient.

Clonidine and tizanidine are oral o-2 adrenergic agonists
that have been studied as alternatives to baclofen for con-
trolling a variety of conditions and symptoms [36—40]. To
our knowledge, dexmedetomidine, an a-2 adrenergic ago-
nist more suited for critical care use, is a previously
unreported option for the treatment of acute severe baclofen
withdrawal. The recommended adult dose in the ICU setting
for sedation is 0.3—0.7 mcg/kg/hour for up to 24 h following
an initial loading dose of 0.5-1 mcg/kg over 10 min [41].
Although this drug does not have Food & Drug Adminis-
tration approval for pediatric use, a significant body of
evidence exists to support its safe and efficacious use for
both short-term procedural sedation as well as longer ICU
sedation. The pharmacokinetics in infants and children are
similar to those for adults, with a terminal elimination half
life of approximately 2-3 h. A slower loading infusion,
rather than a bolus dose, is necessary for initial quick use due
to the risk of severe bradycardia or heart block if given by a
bolus dose [42]. Loading doses of up to 6 mcg/kg/hour have
been safely used in pediatric patients in clinical pharmaco-
kinetic studies [43].

We report a case of safe and efficacious use of dex-
medetomidine in a patient with spastic quadriparesis
experiencing sudden cessation of chronic intrathecal bac-
lofen therapy. Advantages over enteral benzodiazepines
and baclofen, as well as parenteral benzodiazepines, are its
superior safety profile in avoiding respiratory depression
and decreased sensorium. Though not utilized in our case,
dexmedetomidine has been studied in the anesthesia setting
in intranasal and intramuscular formulations when imme-
diate intravenous access was not available [44, 45].
Additionally, it does not require specialized externalized
catheter access to the subarachnoid space, thereby dimin-
ishing risk of infection and minimizing strain on resources
and personnel.

Scientifically rigorous comparison with other options
remains to be performed. Weight-based dose titration needs
to be established on pharmacological grounds and con-
firmed with experimental multi-subject evidence. The
mechanism of action for dexmedetomidine in the specific
case of baclofen needs further elucidation, as does the
relationship between GABA, and GABApg active sub-
stances in the setting of chronic use, dependence, and
withdrawal.

Conflict of interest Simon Morr, Christopher Heard, Veetai Li, and
Renée Reynolds declare that they have no conflicts of interest.



Neurocrit Care (2015) 22:288-292

291

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Hospira, Inc. (Lake Forest, IL): Precedex (dexxmedetomidine
HClI injection) full prescribing information. http://www.precedex.
com/wp-content/uploads/Precedex_PIL.pdf. Accessed 3 Nov 2014.

. Baddigam K, Russo P, Russo J, Tobias JD. Dexmedetomidine in

the treatment of withdrawal syndromes in cardiothoracic surgery
patients. J Intensive Care Med. 2005;20:118-23.

. Darrouj J, Puri N, Prince E, Lomonaco A, Spevetz A, Gerber DR.

Dexmedetomidine infusion as adjunctive therapy to benzodiazepines
for acute alcohol withdrawal. Ann Pharmacother. 2008:;42:1703-5.

. DeMuro JP, Botros DG, Wirkowski E, Hanna AF. Use of dex-

medetomidine for the treatment of alcohol withdrawal syndrome
in critically ill patients: a retrospective case series. J Anesth.
2012;26:601-5.

. Frazee EN, Personett HA, Leung JG, Nelson S, Dierkhising RA,

Bauer PR. Influence of dexmedetomidine therapy on the man-
agement of severe alcohol withdrawal syndrome in critically ill
patients. J Crit Care. 2014;29:298-302.

. Guthrie SK. The treatment of alcohol withdrawal. Pharmaco-

therapy. 1989;9:131-43.

. Maccioli GA. Dexmedetomidine to facilitate drug withdrawal.

Anesthesiology. 2003;98:575-7.

. Muzyk AJ, Fowler JA, Norwood DK, Chilipko A. Role of alpha2-

agonists in the treatment of acute alcohol withdrawal. Ann
Pharmacother. 2011;45:649-57.

. Rayner SG, Weinert CR, Peng H, Jepsen S, Broccard AF. Dex-

medetomidine as adjunct treatment for severe alcohol withdrawal
in the ICU. Ann Intensive Care. 2012;2:12.

Riker RR, Shehabi Y, Bokesch PM, Ceraso D, Wisemandle W,
Koura F, Whitten P, Margolis BD, Byrne DW, Ely EW, Rocha
MG. Dexmedetomidine vs midazolam for sedation of critically ill
patients: a randomized trial. JAMA. 2009;301:489-99.
Rovasalo A, Tohmo H, Aantaa R, Kettunen E, Palojoki R.
Dexmedetomidine as an adjuvant in the treatment of alcohol
withdrawal delirium: a case report. Gen Hosp Psychiatry.
2006;28:362-3.

Brailowsky S, Garcia O. Ethanol, GABA and epilepsy. Arch Med
Res. 1999;30:3-9.

Akingbola OA, Singh D. Dexmedetomidine to treat lisdexamfe-
tamine overdose and serotonin toxidrome in a 6-year-old girl. Am
J Crit Care. 2012;21:456-9.

Albright AL. Neurosurgical treatment of spasticity: selective
posterior rhizotomy and intrathecal baclofen. Stereotact Funct
Neurosurg. 1992;58:3—13.

Albright AL. Baclofen in the treatment of cerebral palsy. J Child
Neurol. 1996;11:77-83.

Albright AL, Gilmartin R, Swift D, Krach LE, Ivanhoe CB,
McLaughlin JF. Long-term intrathecal baclofen therapy for
severe spasticity of cerebral origin. J Neurosurg. 2003;98:291-5.
Coffey JR, Cahill D, Steers W, Park TS, Ordia J, Meythaler J,
Herman R, Shetter AG, Levy R, Gill B, et al. Intrathecal baclofen
for intractable spasticity of spinal origin: results of a long-term
multicenter study. J Neurosurg. 1993;78:226-32.

Kao LW, Amin Y, Kirk MA, Turner MS. Intrathecal baclofen
withdrawal mimicking sepsis. ] Emerg Med. 2003;24:423-7.
Douglas AF, Weiner HL, Schwartz DR. Prolonged intrathecal
baclofen withdrawal syndrome. Case report and discussion of
current therapeutic management. J Neurosurg. 2005;102:1133-6.
Smith TR, Mithal DS, Park A, Bohnen A, Adel J, Rosenow JM.
Emergent intrathecal baclofen withdrawal after pseudomeningo-
cele aspiration. Pain Physician. 2013;16:E113-8.

Zuckerbraun NS, Ferson SS, Albright AL, Vogeley E. Intrathecal
baclofen withdrawal: emergent recognition and management.
Pediatr Emerg Care. 2004;20:759-64.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Bloom FE, Siggins GR. Electrophysiological action of ethanol at
the cellular level. Alcohol. 1987;4:331-7.

Tabakoff B, Hoffman PL. Alcohol addiction: an enigma among
us. Neuron. 1996;16:909-12.

Addolorato G, Leggio L, Ferrulli A, Cardone S, Vonghia L,
Mirijello A, Abenavoli L, D’Angelo C, Caputo F, Zambon A,
Haber PS, Gasbarrini G. Effectiveness and safety of baclofen for
maintenance of alcohol abstinence in alcohol-dependent patients
with liver cirrhosis: randomised, double-blind controlled study.
Lancet. 2007;370:1915-22.

Muzyk AJ, Rivelli SK, Gagliardi JP. Defining the role of baclofen
for the treatment of alcohol dependence: a systematic review of
the evidence. CNS Drugs. 2012;26:69-78.

Rolland B, Jaillette E, Carton L, Bence C, Deheul S, Saulnier F,
Bordet R, Cottencin O. Assessing alcohol versus baclofen with-
drawal syndrome in patients treated with baclofen for alcohol use
disorder. J Clin Psychopharmacol. 2014;34:153-6.

Green LB, Nelson VS. Death after acute withdrawal of intrathecal
baclofen: case report and literature review. Arch Phys Med
Rehabil. 1999;80:1600—4.

Reeves RK, Stolp-Smith KA, Christopherson MW. Hyperther-
mia, rhabdomyolysis, and disseminated intravascular coagulation
associated with baclofen pump catheter failure. Arch Phys Med
Rehabil. 1998;79:353-6.

Coffey RJ, Edgar TS, Francisco GE, Graziani V, Meythaler JM,
Ridgely PM, Sadiq SA, Turner MS. Abrupt withdrawal from intra-
thecal baclofen: recognition and management of a potentially life-
threatening syndrome. Arch Phys Med Rehabil. 2002;83:735-41.
Khorasani A, Peruzzi WT. Dantrolene treatment for abrupt
intrathecal baclofen withdrawal. Anesth Analg. 1995;80:1054—6.
Meythaler JM, Roper JF, Brunner RC. Cyproheptadine for
intrathecal baclofen withdrawal. Arch Phys Med Rehabil.
2003;84:638-42.

Saveika JA, Shelton JE. Cyproheptadine for pediatric intrathecal
baclofen withdrawal: a case report. Am J Phys Med Rehabil.
2007;86:994-7.

Greenberg MI, Hendrickson RG. Baclofen withdrawal following
removal of an intrathecal baclofen pump despite oral baclofen
replacement. J Toxicol Clin Toxicol. 2003;41:83-5.

Bellinger A, Siriwetchadarak R, Rosenquist R, Greenlee JD.
Prevention of intrathecal baclofen withdrawal syndrome: suc-
cessful use of a temporary intrathecal catheter. Reg Anesth Pain
Med. 2009;34:600-2.

Duhon BS, MacDonald JD. Infusion of intrathecal baclofen for
acute withdrawal. Technical note. J Neurosurg. 2007;107:878—
80.

Ahmadi-Abhari SA, Akhondzadeh S, Assadi SM, Shabestari OL,
Farzanehgan ZM, Kamlipour A. Baclofen versus clonidine in the
treatment of opiates withdrawal, side-effects aspect: a double-blind
randomized controlled trial. J Clin Pharm Ther. 2001;26:67-71.
Akhondzadeh S, Ahmadi-Abhari SA, Assadi SM, Shabestari OL,
Kashani AR, Farzanehgan ZM. Double-blind randomized con-
trolled trial of baclofen vs. clonidine in the treatment of opiates
withdrawal. J Clin Pharm Ther. 2000;25:347-53.

Karol DE, Muzyk AJ, Preud’homme XA. A case of delirium,
motor disturbances, and autonomic dysfunction due to baclofen
and tizanidine withdrawal: a review of the literature. Gen Hosp
Psychiatry. 2011;33(84):e1-2.

Sandford PR, Spengler SE, Sawasky KB. Clonidine in the
treatment of brainstem spasticity. Case report. Am J Phys Med
Rehabil. 1992;71:301-3.

Watanabe TK. Role of oral medications in spasticity manage-
ment. PM R. 2009;1:839-41.

. Hospira, Inc. (Lake Forest, IL). Dosing guidelines for Precedex®:

nonintubated procedural sedation and ICU Sedation. http://www.

@ Springer


http://www.precedex.com/wp-content/uploads/Precedex_PI.pdf
http://www.precedex.com/wp-content/uploads/Precedex_PI.pdf
http://www.precedex.com/wp-content/uploads/2010/02/Dosing_Guide.pdf

292

Neurocrit Care (2015) 22:288-292

42.

43.

precedex.com/wp-content/uploads/2010/02/Dosing_Guide.pdf.
Accessed 3 Nov 2014.

Tobias JD. Dexmedetomidine: applications in pediatric critical
care and pediatric anesthesiology. Pediatr Crit Care Med.
2007;8:115-31.

Petroz GC, Sikich N, James M, van Dyk H, Shafer SL, Schily M,
Lerman J. A phase I, two-center study of the pharmacokinetics
and pharmacodynamics of dexmedetomidine in children. Anes-
thesiology. 2006;105:1098-110.

@ Springer

44. Dogru K, Arik T, Yildiz K, Bicer C, Madenoglu H, Boyaci A. The

45.

effectiveness of intramuscular dexmedetomidine on hemodynamic
responses during tracheal intubation and anesthesia induction of
hypertensive patients: a randomized, double-blind, placebo-con-
trolled study. Curr Ther Res Clin Exp. 2007;68:292-302.

Hitt JM, Corcoran T, Michienzi K, Creighton P, Heard C. An
evaluation of intranasal sufentanil and dexmedetomidine for
pediatric dental sedation. Pharmaceutics. 2014;6:175-84.


http://www.precedex.com/wp-content/uploads/2010/02/Dosing_Guide.pdf

	Dexmedetomidine for Acute Baclofen Withdrawal
	Abstract
	Background
	Methods
	Results
	Conclusion

	Introduction
	Case Report
	Patient Profile
	Operative Intervention
	Postoperative Course

	Discussion
	References


