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perspective

The effectiveness of surgical technique and satisfactory
outcome is greatly dependent on good surgical exposure.
Retraction requires adequate traction and counter-traction
of tissues in order to expose the tissue or organ under
scrutiny for the surgeon. This is a universal component of
surgical technique that spans across all surgical specialties.
Rohit Gohil and Rodney Mountain tell us more.

n order to gain satisfactory retraction,

a number of factors must be taken into

account. Firstly, the degree of retraction

should be such that no untoward damage
is caused to the structures under tension.
Secondly, the line of sight must be optimised
for the operating surgeon, taking into account
adequate illumination from theatre lighting.
The location of the retractor, and its method
of retraction, along with the force applied to

Table 1: Summary table of different retraction methods (adapted from Steele et al) [1]

tissues and direction of tension will optimise
exposure. The degree of surgical exposure
achieved improves with greater application of
force, but this should be balanced to minimise
tissue damage and resultant unacceptable
scarring.

The responsibility of retraction is usually that
of the surgeon’s assistant. The current use of
handheld metal retractors has its limitations
in terms of ergonomics and access to the

Type of Retractor Features Examples

Hand held metal retractors

Self-retaining retractors

Compliant retractors

Laparoscopic retractors

- Traditional mode of retraction.
- Widely used across surgical specialties.
« Various kinds depending on application.

Free up assistant.

» Various designs depending on need.

+ Materials used that are yielding in nature.

Reduced soft tissue trauma.

- Easy to manipulate.
- Can maintain retraction force for longer periods

of time.

+ Unique for operating through ports.
- Limited operating fields with both fixed and

mobile tissues to control.

- Langenback retractors (various sizes).
- Senn retractors.

= Doyen retractors.

Skin hooks.

- Malleable retractors.

Tape.

« Stay sutures.

+ Ratchet-based retractors.

« Omni-tract® (@bdominal surgery).

- Alexis®retractor.

- Elasticated retractors.

- Expandable gelatin sponges (neurosurgery).

- Air-filled silicone micro-balloons (neurosurgery).

- Fan retractor.
- Nathanson retractor.
+ Mesh/Nets incorporated into laparoscopic

instruments.

- Inflatable intra-abdominal sponges.
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Figure 1: (A) Photograph of an elasticated retractor. (B)
Photograph showing the use of four elasticated retractors
applied to a disposable retractor system. (C) Photograph
illustrating the application of elasticated retractors directly
onto the surgical drapes.

surgical field. This can limit the assistant’s
view and their ability to perform effectively.
The assistant can also become fatigued by
periods of static retraction.

This has resulted in the development
of avariety of retraction devices best
tailored for their respective specialties: with
regards to the structures being retracted
and the nature of access required. These
can be broadly divided into: handheld
metal retractors; self-retraining retractors;
compliant retraction and laparoscopic
retraction (see Table 1) [1].

The training of a junior surgeon in their
craft depends upon them being guided
though the operation in question by their
trainer - usually a consultant or senior
trainee. Most procedures are usually taught
in a stepwise manner where the trainee
firstly observes a stage or procedure, before
moving onto performing this at reducing
degrees of supervision until they can be
deemed as proficient. Progress can be
evidenced by the trainee through platforms
such as the Intercollegiate Surgical
Curriculum Programme workplace-based
assessments throughout their training [2,3].

Unfortunately, there are ever-growing
problems with this mode of teaching with
demands placed upon the trainee and
trainer's time by the European Working Time
Directive (EWTD) [4,5,6]. This limits the total
exposure that a trainee will get to operative
practice prior to their completion of training.

Figure 2: (A) Through the same incision traditional
Langenbecks handheld retractors have been placed to expose
alesion. (B) However, the application of six smaller elasticated
retractors applies a circumferential force with greater resultant
exposure with a fraction of the force applied to the retracted
skin.

Exposure is also dependent upon patient
load with particular conditions, which can be
limited based on their trainer’s practice. This
means that the trainee must be deemed to
be safe at performing key proceduresin a
reduced timeframe. Alternatives can include
training courses and cadaveric dissection,
for example, but this is of limited value
unless implemented thereafterin a live
clinical setting.

Therefore, it is important that the trainee
gains as much in-theatre training with
their trainer and progresses efficiently.
We have found that the use of elasticated
retractors in open head and neck surgery
may confer an advantage for the training
of junior surgeons, especially with regards
to the nature of this retraction method and
the exposure achieved. We also describe
how this improves the trainee / trainer
dynamic, allowing efficient development
of the trainee’s skills, complementing their
educational needs and the theatre dynamic.

Elasticated retraction
Elasticated surgical retractors are grouped
into the class of compliant surgical
retraction. They are composed of a metal
hook embedded in a body of elastic. This
elastic continues as a free length that can
be stretched and attached to drapes or
other application systems (see Figure 1) [7].
Elastic as a material confers several
benefits for retraction. When stretched and

“The constant and efficient,
yet dynamic, retraction
provides an unimpaired
and optimised surgical
exposure”

Figure 3: (A) In order to access deeper structures through an
incision, elasticated retractors are applied to deeper planes /
structures. (B) With effective traction and counter-traction, an
eversion / lateral retraction force is applied, bringing deeper
structures superficially for greater access.

secured, it can maintain its elastic force
in the desired direction without fatigue
for long periods of time. As the procedure
progresses, the force can be manipulated
and directed elsewhere as needed. The
constant static retraction force means that
an assistant may not be required, or can be
free to perform other tasks. The constant
and efficient, yet dynamic, retraction
provides an unimpaired and optimised
surgical exposure. The resulting field can
even be adequate for solo operating [1].

Elasticated retraction has been adapted
for use in a variety of surgical specialties
including urology, gynaecology, general
and vascular surgery. Head and neck
procedures - including neck dissection,
parotidectomy, thyroidectomy and
tracheostomy - have also been performed
using this retraction method by ENT,
maxillofacial and plastic surgeons alike.
[8,9,101112]

The use of elasticated retraction
has vastly improved surgical exposure
through a limited incision compared to the
established use of handheld retractors (e.g.
Langenbacks retractor). Once elasticated
retractors are applied to the wound and
secured peripherally, a circumferential
forceis applied to the edge. The resultant
exposure is wider than the oblong field
created with Langenbecks. As these
retractors are smaller, more can be added
without obscuring the surgical field (see
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Figure 4: The use of elasticated retractors allows the trainee to
become the solo operator, with the trainer free to supervise
and assist from the same side. The trainee can therefore
develop their operative skills more efficiently in a supervised
environment.

A

Figure 5: Plan view of an operating theatre. (A) lllustrates the
traditional layout with opposite side operating and need for
additional equipment. (B) lllustrates the layout with a solo
operating surgeon and their trainer. Additional equipment

is close to the surgeons, with a reduced need for extra
equipment. The scrub nurse is positioned closer to the surgical
field. [surgeon (s), trainer (t), scrub nurse (n), anaesthetist (a),
light source (LS), nerve monitor (nm), diathermy machine
(dm), anaesthetic machine (am)]

Figure 2). Circumferential retraction
also divides the force applied to tissues,
preventing localised damage to skin and
deeper structures.

As the procedure progresses and
deeper tissues are encountered, the
retractor hooks can be applied to them.
Through a manoeuvre of eversion and
lateral retraction, these structures are
brought closer to the surface for better
exposure, illumination and visualisation
(see Figure 3). In this respect, deeper
and more difficult stages in procedures
such as tracheostomy can be made more
manageable for the surgeon. The smaller
size of elasticated retractors means they
can also be easily removed from the wound
once the tracheostomy is in place [13].

Elasticated surgical retractors can be
considered to be more versatile than other
methods of retraction - for example, when

in use they can retract a variety of soft
tissues with equal efficacy. Other methods
would require the assistant to handle a
range of different retractors dependant
on stage and tissue (i.e. Senn ‘cats paw’
retractors and large or small Langenbecks).
There are limitations associated with
elasticated retraction. Haptic feedback is
lost, but is essential in handheld retraction.
Therefore it is possible to unwittingly apply
adownward pressure to the skin surface
for prolonged amounts of time with a
potential for skin ischaemia - however
we have not experienced this in practice.
The introduction of a number of sharp
instruments into the field also requires
the surgeons’ vigilance in order to avoid
needlestick injuries. In unique cases, the
retractors may not provide complete
exposure due to the limited properties of
elastic and may need to be complimented
with other retraction methods [14].
These retractors are also disposable and,
therefore, additional costis incurred in
their one-off use.

The trainee / trainer dynamic

The process of becoming competentin
operative surgery requires guidance from
atrainer. This is a long process, usually
beginning with an introduction to the
basic stages of a procedure, progressing
to being able to perform the procedure
independently - i.e. competence.

This theatre-based training forms a
backbone to all surgical training, which

is complemented by additional exposure
in the form of craft courses and other
educational activities. Unfortunately, total
in-theatre exposure has been limited by
the constraints of the EWTD [5].

The role of a trainer is therefore an
important one and it is readily accepted
that in order to provide first-class training,
the trainer must be able to adapttoa
changing profession and clinical landscape
[15].

We have found that the use of
elasticated retractors can make real-time
training more efficient for both trainee
and trainer - thus allowing the trainee to
progress at a faster rate, but safely under
the full guidance of their trainer.

The dynamic, stable retraction provided
for a longer period of time allows for solo
operating, leaving the assistant free to
observe or perform additional tasks. If the
trainer was guiding the trainee through
an operation, they would now be able to
stand on the same side as the operating
trainee. Both would have the same view of
the operative field and the same intensity
of illumination. Therefore, the trainer
would be better positioned to give efficient
guidance and feedback (see Figures 4

and 5). The more efficient position of the
trainer also allows them to assist in more
difficult stages if necessary, whilst also
being able to actively guide the trainee
with very little obstruction of either’s view.

The previous dynamic of a primary
surgeon and their assistant has now
been shifted to that of a single operating
surgeon - the trainee - and their trainer.
This new arrangement allows the trainee
to acquire their surgical skills at a more
efficient rate, especially where many
training programmes require a minimum
number of key procedures as ‘primary
surgeon’ before acquiring the Certificate
of Completion of Training (CCT) [16]. The
trainee's confidence is also preserved as
their trainer can be on hand to provide
extra assistance if necessary, whilst they
operate with greater independence. The
trainer’s confidence in their trainee can
also be improved in this respect, whilst
improving their competence in providing
training.

Impact on the theatre
environment

Itis widely accepted that the training of a
surgeon in theatre must be balanced with
the efficient flow of an operating list such
that it finishes within the time allocated.
This is, however, a multidisciplinary
process requiring the concerted efforts of
surgeons, anaesthetists, the scrub team
and other theatre and ward staff [17,18].
Any delay in this process means that these
teams become pressured - in order to
make up time, training opportunities may
be compromised.

We have found that the surgeries
performed by the trainee using elasticated
retractors are shorter in duration than
those performed using traditional means.
We feel that this will help in making the
time for training more efficient and the
culture of training to become universally
acceptable in more time-pressured
surgical lists.

Given the topographical rearrangement
of the trainee and trainer in theatre,
the opportunity is given for the scrub
nurse to place themselves closer to the
patient (see Figure 5). This makes their
job easier as they have a better view of
the operation and can easily anticipate
requests for instruments from the surgeon.
Additionally, same side operating also
creates a workplace that is safer for
circulating staff as there are fewer trailing
cables: for example, only one headlight
may need to be used in solo operating.
The task of monitoring and passing sharp
instruments is made easier for the scrub
nurse as they are closer to the operative
field.
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KEY POINTS

- Elasticated retractors are able to provide effective retraction
of tissues intra-operatively. They remain static for long
periods time, but can be manipulated easily.

« They allow for a shift in operative training, from the surgeon
and trainee-assistant to the solo-operating trainee and
supervising trainer.

« They allow the trainee to progress quickly, efficiently and
safely in acquiring operative skills.

- Elasticated retraction can also promote better flow and
safety in the theatre environment.
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