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Introduction 

Early mobility is emerging as a safe and beneficial intervention for patients within the 
Paediatric Intensive care Unit (PICU)(1-4). It is the process of providing activity as an 



intervention within the first 5 days of admission, much earlier than it has been traditional. 
Within adults there is substantial evidence supporting early mobility (5,6). Introducing 
activity and mobility at an early stage has been proven to have a positive impact upon the 
progress and recovery of the patient. The documented benefits include reduced LOS, 
reduced ventilator days and an increase in perceived Quality of life (6, 7). Additionally 
early mobility may prevent intensive care acquired weakness (ICU-AW) and reduce the 
rehabilitation phase (8).  

Sourcing Equipment 

Research was carried out on various means in which to provide mobility to patients within 
the PICU. One of the RHC consultants viewed a demonstration of an in-bed bike at the 
Paediatric Intensive Care Conference in Toronto, Canada. A search was carried out to 
determine UK options and a meeting was set up with Gary Martin from MOTOMED who then 
brought in the LETTO2 for a demonstration to staff. The paediatric supine LETTO2 
provided all functions desired for our population and was competitive cost wise. A 3 month 
trial was arranged for the following month.  

Trial Period 

Prior to patient use the LETTO2 underwent assessment by RHC’s infection control team 
and medical device department. Both departments were satisfied that the LETTO2 met 
NHS Greater Glasgow and Clyde standards for patient use. The physiotherapy staff were 
trained by Gary in how to operate the LETTO2 and a standard operating procedure was 
developed in addition to a risk assessment. Physiotherapy staff then demonstrated the 
LETTO2 to several key members of staff in the PICU including the lead consultant 
intensivist and nurse management.   

Patient suitability for the trial was agreed on an individual basis by the medical staff 
caring for the patient, however broad terms were used for guidance.  

Contraindications/Precautions 

• Medically unstable – unable to receive nursing cares without additional medication 

• Patients requiring Extra Corporal membrane Oxygenation (ECMO) or high frequency 
oscillation ventilation 

• Patients with open abdomens or open chests 

• Open wounds on lower limbs which would be irritated by pedal straps. 

• Lower limb fractures 

• Spinal injury 

• Patient agitation/behavioural concerns 

Should the patient meet the agreed criteria, consent was obtained from the family and 
where possible from the patient. An additional risk assessment was carried out for each 
specific patient.  

Data collection forms were completed which included information on the patient’s 
condition, level of communication and number of attachments (i.e. cannulas, drains, 



catheters etc) Treatment sessions were carried out by a physiotherapist and a second 
member of staff; another physiotherapist, a technical instructor or a nurse to assist with 
the patient and equipment. Duration of treatment sessions ranged from two minutes up to 
an average of ten minutes dependant on a patient’s condition and ability. Observations of 
patient’s statistics were recorded before, during and after treatment sessions. Details 
were also recorded from the LETTO2 on distance, amount of active movement and 
symmetry of movement amongst others.  

Following patient use of the LETTO2 several parents offered to provide feedback on their 
experience of the equipment. The parents were aware the equipment was on trial and 
were keen to help with any funding process.  

Results 

No adverse events were recorded during or after treatment sessions. Minor changes to 
oxygen saturations, heart rate and respiratory rate were self resolving. Interestingly there 
appeared to be an increase in tidal volumes in some of the ventilated patients. Further 
research will be required to determine if this is sustained at a significant level.  

Feedback from patients, families and staff has all been positive with patients keen to 
participate in the LETTO2 sessions. One parent documented her thoughts on her ventilated 
son using the LETTO2:  

“To many people ventilated on a bed and cycling may not be normal but to (him) it helped.  At that 
point he was pretty low and bringing the pedals seemed to lift his spirits.  Although extremely weak 
and tired he always wanted to do what you asked.  He enjoyed being on the pedals and playing the 
games on the screen gave him focus.  The next time he participated he wanted to beat his score.  It 
really was amazing to watch him get stronger and stronger and physio input from yourself was key.” 

Another parent compared their daughter’s first admission to PICU before the trial of the 
LETTO2, to her second admission when she was able to use the pedals: “The difference 
with regards to physio this time was the use of the bed bike after about a week after 
admission.  She was using this daily and sometimes twice daily.  Also latterly one bike 
session a day combined a walking and or gym session a day.  She also walked using a pulpit 
walking frame whilst still intubated.  Her physical recovery seemed much better this 
admission and when she left hospital was far more physically able than her first 
admission.”  

Discussion 

The LETTO2 is user friendly and is safe for use in the PICU patient group. Use has been 
limited slightly by the size of some of the patients, it was discovered 10 inches is the 
minimal length of a patient’s calf required to fit the pedals. However the LETTO2 was 
successfully used on patients as young as 4 years old, and the oldest patient was 17.  

The LETTO2 was used out with the PICU also, as some of the patients enjoyed and 
benefitted so much from it that they continued utilising the pedals as part of their 
rehabilitation on the wards. There were additional sessions carried out to investigate the 
use of the pedals with a patient with additional tone. It was arranged for a patient to 
attend as an outpatient for a period of several weeks. Despite being wheelchair bound and 
thought to have minimal active lower limb movement due to high tone, he was able to 
actively pedal. Initially this was only for a short period, but as he returned for repeat 
sessions this has steadily increased and he can actively pedal for over 10 minutes. This 



suggests that patients with a permanent movement disorder can benefit from this form of 
rehabilitation with a positive training effect.  

Several pieces of research have been highlighted as a result of the pedals. A case study 
series of the trial has been written as an abstract and submitted to the European Society 
of Intensive care medicine (ESICM) conference. It is planned to extend this for a full 
scientific article.  

As a result of the data gathered for the trial, a formal trial of the pedals will be planned 
in order to investigate the benefits to patients. Outcome measures such as tidal volume 
and ventilated days will be documented.  A request for a trial of SAM2 software has been 
placed with MOTOMED and Reck.  

Additionally it was noted that children with acquired brain injuries (ABI) were able to 
demonstrate active movement on the LETTO2 prior to any identified meaningful 
movement. A separate series of case studies has been submitted in abstract form to the 
international paediatric acquired brain injury conference, stating the LETTO2 is safe for 
use in this patient group. Further research will be carried out to determine if treatment 
sessions on the LETTO2 may be able to demonstrate rehabilitation potential for children 
with ABIs.  

Conclusion 

A successful trial was held in RHC over a period of three months which demonstrated the 
LETTO2 supine cycle ergometer was safe and feasible to use in the PICU environment. 
Additional benefits such as patient and family enjoyment were noted, and several 
research opportunities have arisen as a result.  

A funding application was successful to purchase the LETTO2 supine bike. The PICU service 
also received a considerable donation by a family of a patient who had sadly passed away 
in the PICU. Staff were quick to suggest the purchase of the bike, and the family were 
delighted to see the results of their donation. This has meant that RHC will be able to 
purchase a second model. The PICU is awaiting delivery of a seated bike, and dependent 
on the success of its use will either purchase this or a second LETTO2 supine model. 


