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Abstract: 

Objectives:  

Intrathecal baclofen (ITB) pumps are an effective treatment for spasticity; however infection rates 

have been reported in 3-26% of patients in the literature. The multidisciplinary ITB service has been 

established at UCLH, Queen Square, London for over 20 years. Our study was designed to clarify the 

rate of infection in our ITB patient cohort and secondly, to formulate and implement best practice 

guidelines and to determine prospectively, whether they effectively reduced infection rates. 

Methods:  

Clinical record review of all patients receiving ITB pre-intervention; January 2013 - May 2015, and 

following practice changes; June 2016 - June 2018. 

Results:  

Four of 118 patients receiving ITB during the first time period (3.4%, annual incidence rate of infection 

1.4%) developed an ITB-related infection (3 following replacement surgery, one after initial implant). 

Infections were associated with 4.2% of ITB-related surgical procedures. Three of four pumps 

required explantation.  

Following change in practice (pre-operative chlorhexidine skin wash and intra-operative vancomycin 

wash of the fibrous pocket of the replacement site), only one of 160 ITB patients developed infection 

(pump not explanted) in the second time period (0.6%, annual incidence rate 0.3%). The infection rate 

related to ITB surgical procedures was 1.1%. In cases of ITB pump replacement, the infection rate 

was reduced to 3.3% from 17.6%. 

Conclusions:  

This study suggests that a straightforward change in clinical practice can lower infection rates in 

patients undergoing ITB therapy. 
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Introduction: 

Spasticity is a common consequence of neurological conditions and causes discomfort, 

stiffness and spasms. If inadequately treated, it can contribute to contractures and/or 

pressure ulcers1,2. Intrathecal baclofen (ITB) delivery via an implanted pump is an effective 

treatment for the management of spasticity in many conditions, including cerebral palsy, 

multiple sclerosis, traumatic brain injury, stroke, and spinal cord injury3,4,5.  

 

Patients requiring ITB therapy are usually wheelchair users. However, increasingly ITB 

therapy is utilised to improve walking and minimise muscle shortening and contractures4. 

ITB therapy is not without risks. Infection rates have been reported in 3-26% of 

patients,3,6,7,8,9,10 with higher rates reported following pump replacements versus first 

implants, and higher in children than adults. 

 

The multidisciplinary ITB service has been established at UCLH, London for over 20 years11 

and is currently responsible for 160 adult patients. Two thirds have multiple sclerosis, with 

the remainder having a variety of conditions (Figure 1). In May 2015, we were alerted to two 

pump-related infections prompting a review of our infection rates.  
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Aims: 

Firstly, to clarify the rate of ITB related infections, possibly identifying factors that may 

increase the risk of infection. Secondly, to formulate and implement best practice guidelines 

and to determine, during a prospective follow up period, whether they effectively reduced 

infection rates. 

 

Methods:  

A retrospective review of clinical records was undertaken, including all patients under the 

service during two time periods: pre-intervention; January 2013 to May 2015, and following 

practice changes; June 2016 to June 2018. Baseline patient characteristics (age, gender, 

diagnosis), the details of any surgical procedures performed and any ITB-related infections 

were recorded for all patients.  

 

ITB-related infections were defined if any of the following were present: 1) clinical suspicion 

of infection around ITB hardware (e.g. skin redness, swelling, purulent discharge); 2) 

microbiological evidence of infection from swab culture; 3) fever or rise in inflammatory 

markers. At each respective time period the infection rate was calculated in relation to both 

the number of patients with ITB pumps under our care and the number of ITB-related 

surgical procedures undertaken. Factors contributing towards infections, including patient’s 

weight, diabetes, immunodeficiency, pressure ulcer, systemic illness, smoking, pre-operative 

MRSA status, surgeon, antibiotics at induction of surgery, length of surgery, and theatre 

location, were investigated. 
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Statistical Analysis: 

The comparison between groups was compared with a Fisher exact test using a 2 x 2 

contingency table. A p value ≤ 0.05 was considered significant. 

 

Institutional Approval: 

The audit was registered with the Clinical Governance Audit Committee at UCLH. No 

additional data to routine care was collected. 

 

Results: 

Review 1: Retrospective series (2013 – 2015):  

The number of patients and surgical procedures are detailed in Table 1. Of the 118 patients 

receiving ITB during this time period, 75 were admitted for a total of 95 surgical procedures. 

60 of these procedures were planned (43 new ITB pump implants, 17 pump replacement 

surgeries for end of battery life). Details of surgical procedures are in Table 2. 

 

We identified four ITB-related infections in four patients (3.4%, 4/118 of ITB patients, annual 

incidence rate of infection 1.4%).  ITB-related infections occurred on average 27 days (range 

14-49 days) after an ITB-related surgical procedure. Three of these cases occurred following 

routine pump replacements and one occurred after first ITB pump implantation. The case 

after first implantation occurred in an individual who was admitted to his local hospital with 

chest sepsis, and subsequently developed a wound ooze in the context of MRSA 

septicaemia.  Infections were associated with 4.2% (4/95) of all ITB-related surgical 

procedures undertaken during this period. All ITB-related infections occurred at the 

abdominal (pump) surgical site, rather than the lumbar (ITB catheter) surgical site. Following 



6 | MS Balaratnam et al 

 

ITB pump replacement surgery the infection rate was 17.6% (3/17). All infections were 

treated with intravenous antibiotics. Three ITB pumps were explanted, and one superficial 

infection following pump replacement surgery was successfully treated without need for 

explantation.  

 

Weight, diabetes, immunodeficiency, skin conditions, systemic illness and smoking are 

known to increase risk of infection in hardware implantation12. The only possible factor 

identified in our infection cases was the presence of a pressure ulcer (grade >1) on 

admission in two of the four patients with ITB-related infection. However, an additional ten 

patients with pressure ulcers were admitted for ITB-related surgical procedures during the 

time period and did not develop an ITB-related infection (p= 0.08; 95% CI -0.01 – 0.47). All 

patients routinely received a single dose of intravenous cefuroxime (or teicoplanin if penicillin 

allergic) at induction of the surgical procedure. Microbiological analysis of the four 

individuals’ ITB wound culture confirmed growth of a Gram positive organism in each patient 

(Staphylococcus capitis, Staphylococcus aureus, methicillin resistant Staphylococcus 

aureus, Corynebacterium striatum respectively). Consequently, we considered whether the 

choice of antibiotic at induction was optimal and whether the fibrous pocket around the ITB 

pump site prevented penetrance of the intravenous prophylactic antibiotics prior to ITB 

replacement surgery. A similar hypothesis has already been described in the deep brain 

stimulation (DBS) literature12,13. Our routine practice for ITB pump replacements involved 

opening the original abdominal scar and washing out the fibrous pocket with saline, prior to 

implanting the replacement pump. Based on published experience in the DBS literature we 

made the following recommendations. 
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Table 1: Changes in practice following the retrospective series: 

Recommended practice Origin of recommended 

practice 

References and comment 

Pre-operative practices 

Utilisation of a single skin 

chlorhexidine wash (4%) on 

the day of surgery 

CDC 1A This is the practice used in 

our centre in patients 

undergoing DBS. Halpern 

and colleagues 

demonstrated a reduction of 

infections following DBS 

surgery14 

Kohler and colleagues 

demonstrated that Mupirocin 

and antiseptic body wash 

may reduce superficial but 

not deep surgical site 

infections15. 

Application of an occlusive 

dressing to pressure sores 

CDC 1B and NICE Hutchison and colleagues 

demonstrated lower rates of 

infection with occlusive 

dressings16 

Intraoperative practices 

A vancomycin wash was 

used within the implant 

pocket (20ml of 1mg/ml 

vancomycin solution) for all 

ITB pump replacement 

surgeries. 

 Pepper and colleagues had 

previously demonstrated a 

vancomycin wash to be 

effective in reducing the rate 

of infection in DBS patients13.  
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CDC, centers for disease control; NICE, National Institute for Health and Care Excellence; SCIP, Surgical Care Improvement 
Project of the Joint Commission; SSIs, surgical site infections. 
CDC recommendations. IA: Strongly recommended for implementation and supported by well-designed experimental, clinical, 
or epidemiological studies. IB: Strongly recommended for implementation and supported by some experimental, clinical, or 
epidemiological studies and strong theoretical rationale. II: Suggested for implementation and supported by suggestive clinical 
or epidemiological studies or theoretical rationale. 
 

Review 2: Second series Re-evaluation following changes to practice (2016-2018): 

Following the change in practice, there was one case of ITB-related infection. This occurred 

26 days after a routine ITB pump replacement, in a gentleman who had several areas of skin 

breakdown of grade 2 or more. The patient presented with abdominal swelling and erythema 

at the operative site. The site was aspirated and no growth was seen on cultures.  The 

infection settled with intravenous teicoplanin and the ITB pump was preserved. Therefore, 

ITB-related infections in the ITB population reduced from 3.4% (4/118) in the first series to 

0.6% (1/160) in the second series (p = 0.17; 95% CI -0.01 - 0.08). The annual incidence rate 

of infection in the second series was 0.3%. The infection rate related to ITB surgical 

procedures reduced from 4.2% (4/95) in the first series to 1.1% (1/91) in the second series 

(p = 0.37; 95% CI -0.03 - 0.1). In cases of ITB pump replacement, the infection rate reduced 

from 17.6% (3/17) to 3.3% (1/30) (p = 0.13; 95% CI -0.06 - 0.41). After the change in 

practice, no ITB pumps were explanted due to infection. 

 

Adverse events 

There were no adverse events observed in relation to the topical chlorhexidine wash or intra-

operative vancomycin wash during the time period investigated. 

 

Discussion: 

ITB-related infection is potentially a serious complication and can result in deep-seated 

infection and meningitis7. Patient and carer education is essential to identify suspected 

infection cases and seek medical attention early. However, despite this, the noted rate of 
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infection is 3-26% (literature), and in our series prior to adaptation, 3/17 (17.6%) patients 

undergoing pump replacements required explantation due to ITB-related infection. There 

were no cases of serious baclofen withdrawal. Of note, patients who suffered infective 

complications did not want their pump removed highlighting the positive impact of ITB 

therapy on symptom management; all were re-implanted once the infection was treated and 

wound healed. 

 

In the initial retrospective series, ITB-related infections occurred in 3.4% of all patients with 

ITB pump implants and 4.2% of all ITB-related surgeries. This is in line with the published 

rates of infection in 3%–26% of cases3,6,7,8,9,10. ITB pump replacement surgery is an elective 

procedure due to end of battery life (6-7 years). In common with published series, our 

infection rate was higher following ITB pump replacement procedures than first pump 

implants 3,6,7,8,9,10. Similarly, increased risk of infection after replacement procedures has also 

been observed in other implantable devices, such as DBS and cardiac pacemaker battery 

replacement12,13,17. As in those cases, we hypothesised that this was most likely due to 

reduced vascular flow in the fibrous pocket. 

 

Pressure sores, urinary tract infections and immunomodulatory medications are perhaps 

more common in the multiple sclerosis cohort than in a spinal cord injury population so a 

higher rate of infection may have been expected in these patients. However, despite the 

significantly higher proportion of patients with multiple sclerosis in our patient cohort (Figure 

1), in the first series only two out of the four infection cases were in patients with multiple 

sclerosis. The remaining two infection cases had traumatic brain injury and hereditary 

spastic paraplegia respectively. The infection case in the second series was in a patient with 

a vascular malformation. Therefore, the measures taken to reduce risk of infection would be 

equally applicable to a more general population. 



10 | MS Balaratnam et al 

 

 

Our change in practice was associated with a reduced rate of ITB-related infections and no 

further ITB pumps were lost in the follow-up period. We have attributed this to the use of the 

vancomycin wash. We acknowledge that Ghobrial and colleagues failed to demonstrate a 

reduction in infections following intrathecal baclofen procedures with the use of vancomycin 

powder18. However, more recently Thompson and colleagues and Tailaiti and colleagues 

have demonstrated a reduction in surgical site infections with the use of vancomycin 

powder19, 20. In the case of the ITB replacements, it is possible that the turbulence generated 

with a “washout” as in our method, is more effective than instilling vancomycin powder. It is 

also possible that the vancomycin in solution is more effective and perhaps more evenly 

distributed than the powder, to account for our results, compared to the results of Ghobrial 

and colleagues. 

 

The reduction in infections reflected a small number of patients in the two time periods (four 

cases of infection in the retrospective series versus one in the second series). However, the 

reduction in proportion of infections in the ITB replacement surgeries appeared more 

substantial as the number of elective replacement surgeries was larger in the second time 

period (17 versus 30 replacement procedures, respectively). This reflected the growth of our 

service and increased number of routine ITB replacements undertaken for end of battery life. 

Despite the small numbers preventing our data reaching statistical significance, the 

reduction in ITB-related infections is meaningful for our patient cohort. The coexistence of a 

pre-existing pressure ulcer and subsequent wound infection is interesting and perhaps 

highlights the need for extra caution in patients with pressure ulcers.  
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Conclusions: 

 ITB-related infections were associated with an ITB-related surgical procedure, rather 

than de novo infections in the ITB community in the time periods investigated. 

 ITB-related infections were more common after a routine pump replacement than first 

implantation. 

 Following implementation of a change in practice, including a pre-operative 

chlorhexidine skin wash and an intra-operative vancomycin wash of the fibrous 

pocket of the replacement site, there was a reduction in ITB-related infection after 

pump replacement surgeries. 

 This study suggests that a straightforward change in clinical practice may lower 

infection rates in patients undergoing ITB therapy. 

 

Figure 1. Underlying neurological condition of our patient cohort 
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Table 2.  Number of patients and surgical procedures 

Time period Number 

of 

patients 

having  

ITB 

therapy 

Average 

age  

Total 

number of 

ITB-

related 

surgical 

procedure 

Number of 

new ITB 

surgeries 

Number of 

ITB pump 

replacemen

ts 

Number of 

catheter 

revisions/siti

ng 

Number of non-

elective ITB pump 

surgeries 

2013 – 

2015 

(29 months) 

118 45.9 

years  

(range 

22 – 79 

years) 

95 43 17 29 3  ITB pump removed 

due to infection  

1 ITB pump no longer 

needed 

2 ITB pump resited 

due to flip/vulnerable 

 2016 – 

2018 

(24 months) 

160 46.8 

years  

(range 

17 – 73 

years) 

91 41 30 10 0 removed due to 

infection 

3 no longer needed 

6 ITB pump resited 

due to flip/vulnerable 

1 haematoma 

evacuation at pump 

site 
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