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ABSTRACT
Objective: Baclofen (β-p-chlorophenyl-GABA) selectively activates the GABAB subtype of γ-aminobutyric acid
(GABA) receptors, a group of receptors known to provide inhibitory neurotransmission in the central nervous system.
Available for over thirty years in oral form for the treatment of skeletal muscle spasticity, its availability now includes
continuous intrathecal infusion via an internally implanted pump. While ideal for long-term attenuation of symptoms,
this treatment modality can also become disastrous should the pump empty and withdrawal subsequently ensue. Case
Report: A 48-year-old male with a past medical history of T8 spinal cord injury from a motor vehicle crash originally
presented with altered mental status. Because of resultant paraplegia and spasticity from his injuries, a neurosurgeon
implanted an intrathecal baclofen pump three years prior to presentation with symptomatic relief. Further exploration
revealed that he had missed his scheduled pump refill appointment and interrogation of his pump confirmed a completely empty reservoir. The patient endured a protracted hospital course that included rhabdomyolysis, acute renal failure, lactic acidosis, respiratory failure, and systemic inflammatory response syndrome. Treatment included benzodiazepines, dantrolene, aggressive hydration, opiates, and refill of his intrathecal baclofen pump. His mentation and ventilatory status improved with recovery from his critical illness and eventual discharge. Conclusions: Treatment of intrathecal baclofen withdrawal should focus on restoration of previous intrathecal baclofen levels by refill of the intrathecal pump. Adjuvant medications such as benzodiazepines, propofol, cyproheptadine, dantrolene, tizanidine, and
opiates may prove crucial in helping with muscle spasticity while these levels are reestablished. A high index of suspicion, leading to timely initiation of proper treatment, may serve as the most important factor in successful recovery
from this life-threatening syndrome.
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1. Introduction
Numerous articles have demonstrated the role of γ-aminobutyric acid (GABA) as an inhibitory neurotransmitter
[1-3]. GABA acts at three distinct pharmacologic classes
of receptors: GABAA, GABAB, and GABAC [4]. Studies
have demonstrated the highest density of GABAB receptor sites in the mammalian central nervous system occupy the molecular layer of the cerebellum, the cerebral
cortex, the thalamic nuclei, the interpeduncular nucleus,
and the dorsal horn of the spinal cord [2,3]. GABAB receptors have both pre- and post-synaptic activity in the
brain, providing a viable explanation for the variety of
effects seen by the subsequent hyperpolarization of neurons and/or inhibition of neurotransmitter release after
receptor activation [5]. GABA, along with GABAB reCopyright © 2012 SciRes.

ceptors, also reside peripherally in the small intestine,
uterus, spleen, and lung, suggesting the possibility that
pharmacologic agents could potentially target these peripheral sites of action as well [6].
Baclofen (β-p-chlorophenyl-GABA) selectively activates GABAB receptors [7]. It produces antinociceptive
sequelae through multiple mechanisms: reduction of pain
associated with muscle spasm, inhibition of sympathetic
output in spinal pathways, attenuation of neuropathic
pain, and negatively affecting the neuronal transmission
of pain [7]. Baclofen received Food and Drug Administration approval for the treatment of spasticity in 1977
[8]. Approval for intrathecal administration occurred in
1992 for spasticity of spinal origin and in 1996 for spasticity of cerebral origin [9]. Its principal clinical effect,
skeletal muscle relaxation and spasticity relief, results
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from the reduction of neurotransmitter release onto motor
neurons in the ventral horn of the spinal cord [10]. Baclofen also exhibits direct presynaptic inhibitory action in
the superficial dorsal horn of the spinal cord, inhibiting
nociceptor activity and release of sensory transmitters
[11,12]. These transmitters include glutamate along with
tachykinin peptides such as substance P [11,12]. Studies
also suggest that adrenergic, dopaminergic, and serotonergic pathways help mediate baclofen’s effect [13-15].
Despite its common use for muscle spasticity, baclofen
appears to act through a wide variety of antinociceptive
mechanisms.
We present the case of a patient with a surgically implanted intrathecal baclofen pump for control of lower
extremity spasticity following a motor vehicle accident
which resulted in a T8 spinal cord injury and subsequent
paraplegia. Following initially excellent results from the
intrathecal baclofen, an unfortunate lack of follow-up in
another pain clinic resulted in an unintended empty pump
reservoir and consequent profound withdrawal symptoms.
The patient endured a protracted hospital course that ultimately and fortunately resulted in recovery of baseline
mental and physical status.

2. Case Report
A 48-year-old Caucasian male presented to the emergency department as a transfer from an outside facility
with a chief complaint of altered mental status. Significant past medical history included a previous motor vehicle crash resulting in a T8 spinal cord injury with ensuing paraplegia and spasticity. This required the implantation of an intrathecal baclofen pump for control of
the patient’s lower extremity muscle spasticity. Aside
from a neurogenic bowel and bladder resulting from the
injury, his other significant medical problems included
only hypertension and non-insulin-dependent diabetes
mellitus on minimal medications.
On admission, the patient’s vital signs noted a temperature of 100.5˚F, pulse of 140 bpm, respiratory rate of
20 bpm, blood pressure of 98/57 mmHg, and oxygen
saturation of 95% on 6 L of nasal oxygen. Significant initial laboratory values included potassium 6.6 mEq/L, bicarbonate 19 mEq/L, serum creatinine 3.4 mg/dL, white
blood cell count 13,400 cells/µL, hemoglobin 11.2 gm/
dL, creatine kinase 357 ng/mL, and serum lactate 4.0
mmol/L. Arterial blood gas on 50% inspired oxygen revealed pH 7.20, partial pressure of carbon dioxide 51.3
mmHg, partial pressure of oxygen 98.6 mmHg, and bicarbonate 19.5 mEq/L. Twelve-lead electrocardiogram
revealed sinus tachycardia with no apparent ST-segment
or T-wave changes. Computed axial tomography of the
head did not show any acute intracranial process, and a
Copyright © 2012 SciRes.
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chest X-ray revealed bilateral basal opacifications.
Physical examination of the eyes noted minimally reactive but equal and round pupils. Cardiac exam revealed
tachycardia with a regular rhythm, no murmurs, and no
gallops. The lungs were clear to auscultation and percussion. The neurological examination of the patient demonstrated unintelligible speech, complete lack of cooperation or orientation, myoclonic jerks in the upper extremities, and spastic lower extremities. Based upon the
Modified Ashworth Scale, his level of spasticity graded
as a “3” in the upper extremities and a “4” in the lower
extremities. Further exam elicited clonus in the bilateral
lower extremities along with 3+ bilateral patellar reflexes
and 4+ sustained bilateral Achilles reflexes.
After this preliminary evaluation, the differential diagnosis included sepsis, meningitis, neuroleptic malignant syndrome, seizure disorder, and autonomic dysreflexia, but further elicitation of patient history brought
intrathecal baclofen withdrawal to the forefront. The patient’s implanted Medtronic SynchroMed II intrathecal
infusion system had provided continuous delivery of baclofen and apparent symptomatic relief for a three-year
period. However, he missed his scheduled pump refill
appointment four weeks prior to this emergent presentation and had ignored the audible pump alarm for three
weeks.
Initial treatment in the emergency department included
a total of 16 mg of intravenous lorazepam to reduce the
patient’s agitation. At the outside facility, he had received a total of 25 mg of intravenous lorazepam and 5
mg of intravenous midazolam for refractory agitation.
Admission orders thus called for a dosage of lorazepam 1
to 2 mg intravenously every one hour as needed. The
patient was also started on baclofen 40 mg every eight
hours per nasogastric tube on a scheduled basis. In addition, the patient began scheduled regimens of intravenous
azithromycin, levofloxacin, and vancomycin; cultures later returned negative with subsequent stoppage of antibiotics. In the first twenty-four hours, the patient received a
total of seven liters of crystalloid solution and required
low-dose norepinephrine via continuous infusion because
of hypotension. This decision for aggressive hydration
also recognized his elevated creatine kinase level and its
likely contribution to concomitant acute renal failure.
On hospital day two, the patient’s primary medical
team made the decision to intubate the patient because of
his inability to protect the airway. Electroencephalogram
(EEG) showed diffuse intermittent medium- to high-voltage theta and delta activities with the absence of a normal waking or sleeping pattern. This markedly abnormal
result was consistent with severe non-specific diffuse cerebral dysfunction, raising the possibility of anoxic brain
injury given the patient’s hypotensive presentation. InOJAnes

104

The Importance of Adjuvant Agents in Acute Intrathecal Baclofen Withdrawal:
Case Report and Review of the Literature

terrogation of the patient’s intrathecal pump revealed a
reservoir volume of 0 mL of baclofen (2000 mcg/mL);
the pump was then refilled with 40 mL of baclofen (2000
mcg/mL) and programmed for simple continuous infusion at a rate matching his previous dosing of 224.9 mcg/
day. At this time, the previously ordered baclofen per nasogastric tube was discontinued; the patient received a
total of one 40 mg dose. The patient also received dantrolene 100 mg intravenously every four hours for a 24hour period to help modulate the peripheral spasticity.
Sedation while intubated was maintained with midazolam 1 mg/h and fentanyl 0.5 mcg/kg/h. These continuous
infusions largely calmed his agitation, as he required a
total of 2 mg of bolused intravenous lorazepam in the
twenty-four hours following admission and no further
boluses thereafter. The patient’s low-grade fever subsided on day two and further elevations did not occur.
Creatine kinase levels reached a peak of 4873 ng/mL on
hospital day two and descended steadily thereafter, correlating with decreasing serum creatinine levels, which
reached 0.9 mg/dL on hospital day four. Reassessment of
spasticity using the Modified Ashworth Scale on day
four revealed scores of “2” in both the upper and lower
extremities.
The patient continued to make occasional flexing motions with his upper extremities bilaterally through hospital day eight in a manner similar to, though less dramatic than, his presenting arm movements. On hospital
day seven, the patient began to open his eyes to stimuli,
though he neither tracked movement nor followed commands. The managing team thus stopped all sedative
medications in an attempt to further awaken the patient,
and he began to track movement with his eyes and follow
commands on hospital day nine. The patient was extubated successfully on hospital day ten and oxygenated
well on room air by hospital day eleven. At that time, the
patient answered questions appropriately and reached
near-baseline mental status. The patient was discharged
home on hospital day fifteen with apparent return to
baseline mentation.

3. Discussion
Variable presentation characterizes intrathecal baclofen
withdrawal in cases cited in the literature. Classically, the
withdrawal syndrome symptomatology includes agitation,
restlessness, delusions, hallucinations, psychosis, confusion, hypertonicity, seizure activity, blood pressure lability, and fever [16,17]. This may progress to rhabdomyolysis, hypotension, coagulopathy, disseminated intravascular coagulation, renal failure, hepatic failure, respiratory failure, cardiac dysrhythmias, cardiac arrest, and
death [18]. Symptoms appear within 12 - 72 hours after
Copyright © 2012 SciRes.

interruption of therapy and the pathophysiology may
relate to decreased inhibitory tone previously mediated
by the effects of GABAB receptors, downregulation of
GABAA receptors, and a resultant release of excitatory
neurotransmitters [16,17]. However, elucidating the precise cause of these symptoms on initial presentation may
prove difficult due to the patient’s likely inability to provide a reliable medical history [19]. The presentation
may initially imitate meningitis, sepsis, autonomic dysreflexia, neuroleptic malignant syndrome, and malignant
hyperthermia [19].
Currently, no specific pharmacologic treatment protocol for acute intrathecal baclofen withdrawal exists.
Treatment methods traditionally have included oral baclofen, though its slow onset of action (3 - 4 days) and
time to reach peak effect (5 - 10 days) make its effectiveness questionable given the rapidity of the appearance of acute intrathecal withdrawal symptoms [20]. Rather, as employed in our case, treatment should focus on
restoration of drug administration intrathecally at the
pre-withdrawal dosage [21].
Other adjunctive medications also demonstrate usefulness in intrathecal baclofen withdrawal, especially
with respect to the syndrome’s muscle rigidity. Intravenous benzodiazepines, including via continuous infusion,
merit strong consideration, especially in the presence of
seizures, presuming availability of ventilatory and cardiovascular support [16,21]. Benzodiazepines help restore neuronal inhibition previously provided by intrathecal baclofen, acting on GABAA receptors to relieve
muscle rigidity and spasticity [21]. Other pharmacologic
agents to consider include propofol, which also has presynaptic GABAA activity [20]. Cyproheptadine antagonizes serotonin, which may help to attenuate the excess
serotonergic excitatory neuronal activity believed to occur during baclofen withdrawal [20]. In the presence of
severe muscle spasticity, dantrolene may also prove useful; its mechanism of blocking calcium release from sarcoplasmic reticulum in skeletal muscles may help decrease muscular excitation and contraction [20,21]. Tizanidine, an α2-adrenergic agonist, may also help relieve
muscle spasticity by decreasing excitatory input at the
level of the spinal cord [20]. Opiates may also have utility given the likely neurophysiologic relationship between GABAB receptor- and opiate receptor-mediated
pathways; for example, morphine inhibits GABAergic
neuronal impulses via activation of μ-opioid receptors
[22]. In addition, studies have shown that baclofen inhibits morphine-induced motor activity via interaction with
midbrain GABAB receptors [23]. Given the apparent neurochemical coupling between opiates and baclofen, the
role of opiates in intrathecal baclofen withdrawal treatment certainly merits further study.
OJAnes
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The treatment of delirium in this setting also includes a
number of pharmacologic options. Haloperidol, commonly
used to treat delirium in intensive care settings, may
cause hypotension. In addition, it may also lower the
seizure threshold, with one study revealing a 23% incidence of abnormal EEG findings with the use of haloperidol [20,24]. Given the overall propensity of neuroleptics and antipsychotics to induce EEG abnormalities,
extreme caution with their use should be exercised with
concomitant adjuvant sedatives [25]. The highest risk of
invoking EEG abnormalities exists with clozapine and
olanzapine [25].
Withdrawal from intrathecal baclofen remains a lifethreatening entity as evidenced by our case and numerous other case reports [19-21]. Successful treatment appears to center around restoration of intrathecal baclofen
levels and the use of multiple adjuvant medications to
combat accompanying symptoms. Most important to successful recovery from this withdrawal syndrome remains
early recognition and a high index of suspicion in the
presence of any suggestive patient history. Our patient
fortunately benefited from such awareness and subsequently recapitulated his previous lifestyle.
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