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Abstract
Introduction Persons with paraplegia present complex challenges to anaesthetists. Complications experienced by these
patients can require major orthoplastic surgery such as excision of infected bone and soft tissue due to pressure sores and soft
tissue reconstruction. Anaesthetic strategies deemed both safe and acceptable to this population are essential.
Case presentation We report a case series of five procedures in four patients with complete chronic spinal cord injury
(CSCI) who underwent operations in lateral position under standby anaesthesia and audio–visual distraction (AVD) with
minimal sedation. Patients’ experience was formally assessed as part of the ongoing AVD service evaluation in our
institution. All stated that they were not concerned in the operating theatre and felt “comfortable” or “very comfortable”
throughout. All patients rated the experience as “better” than their previous experience with general anaesthesia and felt “very
satisfied” with their anaesthetic. Importantly, all patients would recommend sedation with AVD to other patients.
Discussion To our knowledge, this is the first report of AVD application as an adjunct to standby anaesthesia during major
surgery in persons with paraplegia. Patient feedback was extremely positive, therefore it is likely that by making standby
anaesthesia more acceptable to patients the use of AVD could reduce anaesthetic risk in this complex patient group.

Introduction

Patients with chronic spinal cord injury (CSCI) present a
challenge to anaesthetists for a variety of reasons, including
autonomic dysreflexia, muscle spasms, respiratory weak-
ness, impaired cough, abnormal spinal anatomy and cardi-
ovascular co-morbidities [1, 2]. The extent of these
challenges depends on the completeness of transection and
level of the injury, as well as pre-existing and new co-
morbidities. Persons with paraplegia often develop com-
plications requiring surgical intervention, for example,
urological procedures and pressure sore debridement [1].
The latter can require major orthoplastic procedures invol-
ving excision of infection of bone and soft tissue, insertion
of antibiotic carrier and soft tissue closure. Therefore, it is

essential to find safe and acceptable methods to provide
surgical anaesthesia to these patients.

Three methods of anaesthesia are recognised in this
patient cohort: general, regional and standby anaesthesia.
General anaesthesia is effective; however, risk of respira-
tory dysfunction and autonomic dysreflexia (especially if
masked by anaesthetic agents) can make it more challenging
in patients with spinal cord injury. Regional anaesthesia can
reduce the frequency of autonomic dysreflexia, although the
effectiveness of the block can be difficult to assess and there
is a small risk of damage to adjacent structures. Finally,
standby anaesthesia may be appropriate in patients with a
complete sensory deficit undergoing surgery below the level
of the lesion; however, its use can be limited by patients’
unwillingness to consent due to anxiety and/or concern of
awareness of the surgical procedure [1, 2].

We report a case series of five procedures in four persons
with paraplegia who required orthoplastic surgery for
infected pressure sores in lateral position and benefitted
from audio–visual distraction (AVD) as part of standby
anaesthesia with minimal sedation. The five operations were
consecutive and all patients were agreeable to “try” the AVD
which has already been well established as an adjunct to
regional anaesthesia with positive patients’ feedback in our
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institution. To our knowledge, these are the first reported
cases of this kind. Our experience shows that application of
AVD is a very useful strategy to make standby anaesthesia
more acceptable to this complex patient population.

Case presentation

Case #1 involved a 78-year-old gentleman with a T10
complete transection after a traumatic spinal fracture 4 years
previously. He developed a pressure sore on the posterior
aspect of his left thigh with MRI suggesting femoral
osteomyelitis. There were no co-morbidities. Following
premedication with 20 mg oral temazepam he underwent
surgical excision of infected bone and soft tissues and
insertion of an antibiotic carrier into the bone defect by
orthopaedic surgeons and local hamstring advancement for
soft tissue closure by plastic surgeons. Standby anaesthesia
for a 2 h procedure involved conscious sedation with 2 mg
of midazolam in total and AVD, the latter in a form of
watching a movie on the internet-connected tablet. Noise-
reducing headphones were part of AVD kit.

Case #2 involved a 59-year-old gentleman with a trau-
matic T7/8 complete spinal transection 35 years previously.
He was bacteraemic, with a discharging pressure sore over

his left ischium. Comorbidities included controlled atrial
fibrillation (on digoxin and warfarin) and diabetes (on
metformin). He underwent a 2 h and 30 min excision of the
ischial osteomyelitis and local hamstring advancement
under minimal sedation (midazolam 3 mg and propofol TCI
300 mg total) and AVD (games and movies). Apart from
requiring five 0.5 mg aliquots of metaraminol, anaesthesia
was uneventful.

Case #3 and Case #4 involved two procedures in a 51-
year-old gentleman with paraplegia secondary to spina
bifida. He presented with infected ischial pressure sore,
comorbidities included controlled asthma and hypertension.
His 2 h and 40 min procedure—excision of the pressure
ulcer, resection of the underlying ischial tuberosity and
ramus and a local muscle flap—was performed under
minimal sedation (midazolam 1.5 mg and propofol TCI
0.5–1 mcg/ml) and AVD (music). A week later the patient
required 1 h and 5 min procedure—evacuation of post-
operative haematoma. He opted to use his own generic
portable telephone for AVD and declined sedation
throughout the procedure.

Case #5 involved a 53-year-old gentleman with para-
plegia secondary to traumatic C7 complete spinal transec-
tion. He presented with grade 4 pressure sore over his left
hip, comorbidities included hepatitis C and sarcoidosis. His

Table 1 Summary of patient responses

Case number 1 2 3 4 5

Age 78 64 51 51 53

Sex Male Male Male Male Male

Paraplegia T12 complete C7 complete

Type of operation Leg Buttocks Leg Leg Leg

Length of operation (h) 1–2 2–4 2–4 1–2 1–2

Sedation Yes Yes Yes No Yes

AVD option Television and
movies

Games and movies Music Music Music

Awareness Not at all Not at all Not at all Not at all Not at all

Comfort Comfortable Very comfortable Very comfortable Very comfortable Very
comfortable

Effect on anxiety I was not anxious I was not anxious I was not anxious I was not anxious I was not
anxious

Compared to GA Better Much better Better Better Better

Satisfaction Very satisfied Very satisfied Very satisfied Very satisfied Very satisfied

Recommendation to
others

Yes Yes Yes Yes Yes

Comments Felt hammering of bone,
not alarming

Anaesthetist very lovely and
nice. Pleasant to talk to

FM album by
SKINTS

Fantastic

Awake as soon as finished

No prolonged recovery

Feels that more people
should use this technique
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2 h and 5 min procedure—excision of the pressure ulcer,
resection of the underlying bone and a local muscle flap—
was performed under minimal sedation (midazolam 0.5 mg
and propofol TCI 0.4–0.6 mcg/ml) and AVD (music). He
opted to use his own generic portable tablet for distraction
during the procedure.

Perioperatively, all patients consented to standardised
questioning (Appendix 1) and informed consent to pub-
lication was obtained about their experience with AVD with
or without sedation. All stated that they were not concerned
in the operating theatre and that they felt “comfortable” or
“very comfortable” throughout. Of note, one patient com-
mented that he was aware of the surgeons “hammering the
bone” but was not alarmed by this. All patients rated the
experience as “better” than their previous experience with
general anaesthesia and felt “very satisfied” with their
anaesthetic. Importantly, all patients would recommend
sedation with AVD to other patients. One patient cited “no
prolonged recovery” as the main advantage of this techni-
que; another highlighted his “pleasant” chat with the
anaesthetist throughout the procedure; and another descri-
bed the experience as “fantastic” (Table 1).

All patients received standard non-invasive monitoring,
intravenous crystalloids and supplemental oxygen via
Hudson mask or nasal prongs. All procedures were carried
out in a “sloppy” lateral position, a half-way position
between conventional lateral decubitus position for hip
replacement and prone position, adopted by the surgical and
anaesthetic team as a compromise allowing adequate sur-
gical access and preservation of unassisted spontaneous
respiration and comfort of an awake patient. There were no
anaesthesia-related problems. All patients were managed
postoperatively in a specialised Bone Infection Ward and
discharged from the hospital.

Discussion

This case series highlights the benefits of AVD when
complimenting suitable anaesthesia with conscious sedation
in patients with complete CSCI requiring surgical proce-
dures below the level of injury. Though AVD is a known
useful adjunct to regional anaesthesia, this is the first report
of it being used in persons with paraplegia.

This technique was used in reported patients for four
complex orthoplastic operations and, in one of the patients,
for a shorter procedure, an evacuation of post-operative
haematoma. Operations required access to the
posterior–lateral parts of the pelvis or thigh. As reported
above, the “sloppy” lateral position was used by the sur-
geons on anaesthetists’ request as a compromise between
patient comfort, safety and surgical access. This position
avoided the use of prone position that could have required

general anaesthesia with intubation. Remarkably, the lateral
position did not preclude watching films or playing games
on a touch screen tablet.

Our series presents five operations in four consecutive
patients, with all patients being agreeable to the proposed
technique. In case of a patient not agreeing to AVD and
sedation, the alternative would have been a general anaes-
thetic with intubation and ventilation which was considered
the safest “Plan B” option for this type of operations.

Following institutional approval and patients’ consent,
the patients were questioned about their anaesthetic
experience using a standardised questionnaire. All four
rated their experience highly and preferred this method of
anaesthesia to their previous general anaesthetics, citing the
quicker recovery in the post-operative period as the main
advantage. None found the experience uncomfortable.
Indeed, when needing to return to theatre for the evacuation
of a haematoma, one of the patients happily underwent the
repeat procedure without any sedation and with used his
own smart phone with downloaded music of his choice.

Compared to general anaesthesia, conscious sedation
offers many potential advantages including faster recovery
time and return to eating and drinking, and reduced post-
operative nausea and vomiting. Most importantly, patients
are not ventilated, and therefore there is lesser risk of
cardio-pulmonary complications. However, many patients
find the concept of being “awake” during an operation
frightening [3]. The use of distraction in the operating
theatre is becoming increasingly popular, with evidence that
video distraction reduces anxiety of those undergoing
operations [4, 5]. In addition, audio and AVD have also
been shown to reduce the need for patient controlled
sedative and analgesia during invasive procedures [3, 6, 7].
This is a particular advantage in persons with paraplegia
who may have co-existent autonomic dysfunction or
respiratory compromise perioperatively.

More recently, the use of AVD in combination with
regional anaesthesia has become increasingly popular, with
some patients requesting AVD and regional anaesthesia in
preference to general anaesthesia in some centres [8–11].
While patients with complete CSCI do not require intrao-
perative regional anaesthesia, their fears and anxiety about
surgery and environment can be as bad as those of patients
having surgery under local or regional anaesthesia, and the
risk of being oversedated and respiratory compromised is,
perhaps, greater than in general population.

The described technique has become possible due to
multimedia equipment for AVD which has recently become
available in our orthopaedic centre and our growing positive
experience of AVD and regional anaesthesia case series in
patients undergoing variety of minor and major orthopaedic
and plastic limb procedures, including prolonged ortho-
plastic procedures [12–14]. Our AVD kit consists of a Wi-
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Fi connected tablet device with additional preloaded
selection of music and movies, and noise-reducing head-
phones. The formal service evaluation showed very positive
patients reported outcomes [15, 16]. We feel that our
positive experience with AVD in general population could
be translated into the specific population of CSCI patients. It
would be interesting, in future, to use more sophisticated
devices like “virtual reality” to verify the results.

In summary, this five operations case study extends
published literature on use of AVD to include major surgery
in persons with paraplegia under standby anaesthesia. It is
likely that the use of AVD will make standby anaesthesia
more attractive to persons with paraplegia, thus reducing the
anaesthetic risk in this already complex patient group.
Further work is needed to quantify the predicted reduction
in immediate post-operative recovery and cardio-respiratory
complications compared to use of general anaesthesia in this
patient cohort.
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