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KAZUISTIKA CASE REPORT

Early Rotation of Intrathecal Baclofen Pump –  
a Case Report

Časná rotace intratékální baklofenové pumpy –  kazuistika

Abstract
Background: Intrathecal baclofen (ITB) delivered by program mable pump devices represents an im-

portant modality for long-term treatment of severe spasticity when resistance to oral drugs and/ or 

their severe side eff  ects may occur. Despite general ly favorable outcomes and relative safety of this 

method, complications as sociated with ITB can be observed. The most com mon problems include 

surgery-related complications result ing from system implantation, includ ing catheter failure. Pump 

rotation is a rare complication with incidence les s than 0.3%. Case report: Seventy- four-years- old fe-

male suff  ered from spasticity after chronic spinal cord injury at T9 level. She underwent succes sful 

implantation of ITB pump (Medtronic, Synchromed II) with prompt spasticity relief on baclofen 

dose of 100 μg/ day. Dur ing the fi rst outpatient appointment, it was diffi   cult to puncture and fi l l 

the reservoir with baclofen. Plain x- ray revealed rotation of the pump with reservoir in downright 

position. On the same day, the patient underwent emergency surgical revision with cor rection of 

the pump position and refi l l of the reservoir. No baclofen withdrawal syndrome or other compli-

cations occur red and the patient recovered wel l. Conclusion: Pump rotation is a very unusual and 

rare complication of ITB treatment. Its prompt management in specialized centers can prevent 

an urgent situation such as acute withdrawal syndrome after sudden inter ruption of baclofen 

delivery. 

Souhrn
Úvod: Léčba intratékálním baklofenem (ITB) kontinuálně pomocí pumpových systémů je důležitou 

léčebnou modalitou u nemocných s těžkou spasticitou, která již nezabírá na perorální léky nebo 

když se objeví výrazné nežádoucí účinky. Tato metoda je relativně velmi bezpečná, přesto se ale 

mohou vyskytnout komplikace spojené s touto léčbou. Nejčastěji se objevují komplikace spo-

jené s implantací systému. Jde zejména o problémy s katétrem. Rotace pumpy je extrémně vzác-

nou komplikací a její výskyt je méně než 0,3 %. Kazuistika: U 74leté ženy s těžkou spasticitou po 

chronickém míšním poranění ve výši Th9 byla úspěšné provedena implantace baklofenové pumpy 

(Medtronic, Synchromed II). Pacienka měla bezprostřední úlevu se snížením spasticity již na dávce 

baklofenu 100 μg/ den. Na první ambulantní kontrole se opakovaně nezdařilo doplnit rezervoár 

pumpy. Bylo vysloveno podezření na její rotaci. Pa cientka byla okamžitě odeslána na rentgeno-

logické vyšetření, kde bylo potvrzeno přetočení pumpy o 180 stupňů. Tentýž den byla pa cienta 

v lokální anestezii operována, pumpa byla otočena a důkladně zafi xována stehy. Vzhledem k rychlé 

revizi se u pa cientky nerozvinul syndrom z náhlého odnětí baklofenu při prázdném rezervoáru 

pumpy. Závěr: Rotace pumpy je vzácná komplikace léčby ITB. Je nutné okamžité vyřešení tohoto 

problému, neboť hrozí rozvoj abstinenčního syndromu z náhlého odnětí baklofenu. Léčbu ITB je 

třeba provádět v centrech se specializovanou péčí o tyto pa cienty. 
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Introduction
Numerous studies have shown intrathe-

cal baclofen therapy (ITB) to be effi   cacious 

in severe spasticity. However, a variety of 

complications and side eff  ects linked to ITB 

treatment may occur [1]. Despite gene ral ly 

favourable outcomes and relative safety of 

this method complications as sociated with 

ITB have been observed as drug-related 

complications (e. g. overdose or withdrawal), 

complications result ing from implantation 

and failure of the system [2]. Catheter mal-

functions are the most frequent complica-

tions [2,3]. Rarely, problems with pump can 

also occur, usual ly result ing in sudden inter-

ruption of ITB delivery with baclofen with-

drawal syndrome [4– 9]. This serious adverse 

event can be life- threaten ing and its reco-

gnition is an important part of the ITB de-

livery management. Pump rotation is ob-

served in les s than 0.3% [10] of implanted 

subjects.

We present an unusual and potential ly 

threaten ing complication of ITB treatment 

with pump rotation when acute baclofen 

withdrawal syndrome may occur in a se-

quence; however, no such a complication 

was observed in this study due to prompt 

dia gnostic decision and urgent surgical 

intervention.

Case report
Since 2003, 42 patients (17 females, aged 

20– 69 years, 16 with multiple sclerosis, 

26 with chronic spinal cord injury) have 

been treated at the Department of Neuro-

logy, 3rd Faculty of Medicine, Charles Uni-

versity in Prague with a total of 58 pump 

systems with intrathecal baclofen delivery 

(Synchromed EL in fi ve cases, Synchromed II 

in 53 cases). Patients suff  ered from severe 

generalized spinal spasticity that did not re-

spond adequately to physiotherapy and oral 

medication. Al l patients were familiar with 

the risks of intrathecal baclofen delivery 

dur ing the test ing period, pump implanta-

tion and fol low-up with pump refi l l and sig-

ned an informed consent. Al l of them were 

advis ed of the importance of keep ing sche-

duled refi l l ing visits and were educated on 

the early symp toms of baclofen withdrawal. 

A seventy- four-year- old female suff  ered 

from chronic spinal cord injury at T9 level 

clas sified as AIS A. She underwent posi-

tive baclofen test ing for severe spinal spas-

ticity and painful muscle spasms fol lowed 

by succes sful implantation of an ITB pump 

(Synchromed II, Medtronic Inc; Min nesota, 

MN, USA). No abnormalities were observed 

dur ing pump implantation. The patient was 

slight  ly overweight with a thick layer of sub-

cutaneous fat. The eff  ective dose was set to 

100 μg of baclofen / day dur ing the fi rst week 

after the pump implantation. The degree of 

spasticity in the lower limbs decreased from 

4 to 1 accord ing to MAS. Patient was dismis-

sed to home care in stable clinical condi-

tion. The telemetry unit software calcu-

lat es an alarm date automatical ly based on 

2 ml of residuum remain ing in the pump re-

servoir. On the fi rst outpatient appointment 

after the pump implantation the patient 

was checked clinical ly and normal neurolo-

gical status was confi rmed. The pump re-

servoir was refi l led by an experienced phy-

sician with a sterile technique. However, 

there was a problem punctur ing the cen-

tral acces s port. The situation was as ses s-

 ed as a pos sible abnormal position of the 

pump, probably with downright position of 

the reservoir. Plain x- ray showed the pump 

to be rotated with reservoir in an oppo-

site position (Fig. 1, 2). To prevent pos sible 

life- threaten ing baclofen withdrawal syn-

drome due to empty reservoir, the patient 

im mediately underwent surgical revision 

under local anaesthesia. The pump posi-

tion was cor rected and reservoir refi l led with 

baclofen. Neither acute withdrawal syn-

drome nor any other complication occur red 

and patient recovered wel l.

Discus sion
Severe generalized spasticity due to chro-

nic central nervous system impairment is 

stil l diffi   cult to infl uence with conventional 

methods of treatment [1]. Intrathecal baclo-

fen delivered by program mable pump de-

vices with continuous 24- hour administ-

ration has been proved as an important 

treatment modality for severe spasticity 

of diff  erent aetiologies (e. g. trauma, ische-

mia, haemor rhage, infl am mation, degene-

rative proces s or tumour). Clinical effi   cacy 

of intrathecal baclofen in reduc ing spas-

ticity has been demonstrated by several 

stud ies. However, as sociated complications 

aff  ect its utility and acceptance [1]. Cathe-

ter problems are relatively com mon and 

more frequent than pump-  or surgical pro-

cedure-related complications. Catheter 

complications included kinks, holes, breaks, 

cuts, dislodgements, discon nections, fi bro-

sis and occlusions [2]. In case of suspected 

baclofen pump complication, it is recom-

mended to check the pump telemetry to 

ensure that al l mechanical functions are 

work ing and that the pump has adequate 

battery function. X-rays of the pump and 

catheter system should be obtained and 

analysed for migrations of the catheter tip, 

discon nections, kink ing or curl ing of the ca-

theter system [3]. An abrupt ces sation of ITB 

administration can result in a rapid onset of 

acute baclofen withdrawal syndrome [4– 6,9] 

that includes sudden increase in spasticity of 

the muscles, start ing in lower limbs, itch-

ing without rush, hal lucinations, hyperther-

mia, agitation, hal lucinations, autonomic 

dysregulation or epileptic seizures. Baclo-

fen withdrawal syndrome often occurs after 

human er ror (defective fi l l ing of the pump 

reservoir, change in the program settings, 

inappropriate baclofen concentration), ca-

theter problem or pump failure (insuf-

fi cient or no dosage) [8,9]. Severe withdrawal 

signs can result in a life- threaten ing situa-

tion with rhabdomyolysis, renal failure and 

coma requir ing intensive care and as sisted 

ventilation. Appropriate dia gnosis before 

treatment initiation is critical as therapies 

utilized to manage complications as sociated 

with acute baclofen withdrawal may require 

institution of mechanical ventilation and 

additional neurocritical care expertise. 

Baclofen overdose represents another 

drug-related complication linked to ITB ad-

ministration [11]. Acute baclofen overdose 

usual ly arises after human er ror dur ing 

baclofen fi l l ing into the pump reservoir. The 

overdose may occur when a too high dose 

of the drug, wrong concentration or improp-

 er bridg ing dose of the drug is used, or an er-

ror in pump program m ing is made. Symp-

toms of overdose include exces sive muscles 

weaknes s start ing in lower limbs, fatigue, 

hypotension, sedation, sleepines s, dizzi-

nes s, nausea and vomiting, seizures or coma 

requir ing intensive care and as sisted venti-

lation. Acute ITB overdose is managed with 

im mediate ces sation of baclofen delivery 

through the system, reduc ing the baclofen 

load by cerebrospinal fl uid aspiration and 

by provid ing supportive treatment in an in-

tensive care setting. There is no specifi c anti-

dote for revers ing overdose symp toms. 

The most com mon complications dur-

ing surgical implantation of a pump system 

include local bleeding, local tis sue damage, 

leakage of cerebrospinal fluid and infec-

tion [12,13]. A subcutaneous pocket around 

the pump leads sometimes to a fl uid col-

lection (seroma) that is usual ly absorbed 

with  in 1– 2 weeks. If it persists longer, a sur-
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gical revision is recom mended. An infection 

that may occur after the pump implanta-

tion anywhere alongside the implanted sys-

tem represents another serious complica-

tion of ITB delivery. Severe infections could 

lead to removal of the entire pump sys-

tem [14]. There is a risk of sepsis, meningitis 

or meningoencephalitis, even though these 

events are rare [15]. Rapid identifi cation of in-

fectious agents is recom mended, fol lowed 

by a high dose of microbe- specifi c antibio-

tics. The preventive measures include ste-

rile technique of pump system implantation 

and preventive intraoperative administra-

tion of antibio tics. Technical problems with 

puncture of intrathecal space can lead to 

leakage of cerebrospinal fl uid. Blood patch 

of 15– 20 ml of autologous blood in the 

epidural space to replace epidural perfora-

tion is recom mended [13]. Prevention of this 

complication is paramedian puncture ap-

proach and meticulous suture around the 

catheter to anchor it. 

When a failure of the pump is suspec-

ted, X- ray prior to and after a single baclo-

fen bolus at the smal lest size within the 

shortest period of application is performed 

to review rotation of the pump rotor. Nor-

mal function of the rotor is 1/ 4 turn of the 

pump. The most com mon pump complica-

tions include pump overfl ow, twisting, da-

mage and battery failure. However, pump 

flipp ing or twist ing occur red on a few 

occasions only, in les s than 0.3% of im-

planted subjects [8– 10]. The “Twiddler syn-

drome” has already been reported in pace-

maker systems [16]. Foreign- body reaction 

has also been reported as a very rare compli-

cation [17]. Rarely, repeated MRI can induce 

pump memory er ror [18]. Overload ing of 

the pump may cause reservoir damage and 

overdose the patient. When fi xation of the 

pump is inappropriate or patient increases 

his/ her weight, the pump may rol l over with 

increased pres sure on the catheter attached 

to the pump. When the drug remains in the 

pump reservoir for longer than its permitted 

use (more than 180 days for Synchromed II), 

pump cor rosion may occur, lead ing to sys-

tem malfunction [5,9]. It is recom mended to 

use one drug only in the reservoir. However, 

good experience with baclofen and mor-

phine has been reported for treatment of 

pain and spasticity without any pump com-

plication [19]. Battery life of the pump is esti-

mated to be up to 6– 7 years. Subsequently, 

it must be replaced. An original package 

with antibacterial fi lter should be used for 

sterile fi l l ing of the reservoir pump to pre-

vent infection of the intrathecal space. The 

pump is recom mended to be implanted in 

the subcutaneous pocket or under the fascia 

of the anterior rectus and external oblique 

muscles with wel l described benefi ts and 

Fig. 1. Pump rotation in downright position. 

Axial X-ray scan.

Fig. 2. Pump rotation in downright position. 

Sagittal X-ray scan.
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pitfal ls of each technique. We prefer to place 

the pump subcutaneously so as to preserve 

the subfascial plane in case of a complica-

tion. In patients with extensive abdominal 

surgery or severe scoliosis, the infraclavicular 

fos sa may be the alternative to the abdomi-

nal wal l for placement of the pump [20]. The 

most eff  ective method of reduc ing the risk 

of pump rotation is to avoid oversized sub-

cutaneous or subfascial pocket. Further-

more, no absorbable sutures can be used to 

anchor the pump through suture loops to 

the anterior rectus fascia or the posterior re-

ctus fascia. Even so, the sutures can be stil l 

pul led out by extensive force. In order to fa-

cilitate anchor ing of the pump, a sock fi tted 

over the pump can be used that can pro-

mote scar formation [21].

Conclusion
Prompt recognition of an ITB complica-

tion, especial ly when ITB withdrawal syn-

drome is suspected, and its appropriate 

urgent solution are critical. Succes sful indi-

cation, implantation and fol low-up of intra-

thecal pump systems need comprehensive 

profes sional training, thorough knowledge 

of complications and safety administration 

in the hands of a multidisciplinary team in 

specialized centers. 
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