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Preface

Dear reader

I hope that you really enjoy
reading this book and find the
content useful to underpin
your practice and theory. I
wrote this book to cover the
‘umbrella’  of perioperative
practice. I have written a few
books on the subject already
and I am still conscious that
these days technology also
enables healthcare practi-
tioners to access information
quickly. Something that I have
learned during my career as a theatre practitioner and a Head of
Perioperative Studies is that ‘time’ is what theatre practitioners lack
most; especially in this current healthcare climate, which is asking
practitioners to do more for less, and with less support. A short, suc-
cinct and factual book like this one on perioperative practice is the
solution to the problem of lack of time for all students, practitioners,
teachers, mentors and medics, to ensure safe care for their patients.
The chapters are short and succinct, and there are pictures, diagrams
and tables full of information that will help support your reading
of the chapter.

The book commences with an introduction to perioperative
practice. This part covers everything from cleaning the operating
room to wearing scrubs and interprofessional teamworking. These
days it is crucial for interprofessional teams to work together in
order to provide the best possible patient care. Surgeons and anaes-
thetists cannot work by themselves, and neither can practitioners!

The next parts are anaesthesia, surgery and recovery. Practitioners
these days can work in all areas of the operating department, so they
need to know at least the basics of each area. Working in recovery is
much more different than working in surgery. These chapters cover
the basics, as well as offering an advanced understanding of your
roles and responsibilities when working in these areas. The follow-
ing part looks at key problems in perioperative care, including
hyperthermia (which is deadly), airway problems, bleeding prob-
lems, latex allergy and so on. These are also areas that are important
for patient safety, which I am sure you will find useful. The final part
is on advanced surgical skills. The roles of the Surgical First Assistant
and the Surgical Care Practitioner are now much more common
for practitioners to undertake, because of the shortage of surgeons
due to the European Working Time Directive and NHS cost sav-
ings. These chapters cover items such as suturing, laparoscopies,
retraction and other roles associated with the surgeon’s assistant.

The reference section at the end of the book will also be of
great value to you. These pages contain references for the chapter,
further reading, information on websites and links to videos. So if
the chapter you read does not have enough information for you,
check out the relevant pages for the chapter you are reading and
check up on some of the links - you will find that they contain lots
more information for you.

I sincerely hope that this book is of interest to you - read, enjoy,

learn and progess!
(0.0 s

Paul Wicker

vii
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surgical and anaesthetic
ahbreviations and acronyms

A
AAA
AAGBI

ABC

ABG

AC

ACC
ACC/AHA

ACD
ACE
ACL
ACS
ADH
AF
AHA
AICD
ALI
APR

AR
ARB
ARDS
AS
ASA
AV
AVPU
AVR
Ax-fem

BBSA
BiPAP
BIV
BMI
BNF

Ampere
Abdominal aortic aneurysm

Association of Anaesthetists of Great Britain
and lreland

Airways, breathing, circulation
Arterial blood gases
Acromioclavicular (shoulder)
American College of Cardiology

American College of Cardiology/American
Heart Association

Anterior cervical disc
Angiotensin-converting enzyme
Anterior cruciate ligament (knee)

Acute coronary syndrome

Antidiuretic hormone

Atrial fibrillation

American Heart Association

Automated implantable cardiac defibrillator
Acute lung injury

Abdominal perineal resection (colorectal
surgery)

Aortic regurgitation

Angiotensin receptor blocker

Acute respiratory distress syndrome
Aortic stenosis

American Society of Anaesthesiologists
Arteriovenous or arterial-venous

Alert, verbal, painful, unresponsive
Aortic valve replacement

Axillo-femoral (axillo-bifemoral) bypass
(vascular surgery)

B-blocker in spinal anaesthesia
Bi-level positive air pressure
Bi-ventricular (pacemaker)
Body mass index

British National Formulary

BNP
BP

BPG
BSO

BSSO
CABG

CAD
CARP
CASS
CBI

CEA
CFA
Ch
CHF
Cl
CNS
Cco
COPD
COX-2
CPAP
CPET
CPG
CPK
CRP
Cs

CT

cvC
CVD
D&C

DAS
DCU

Brain natriuretic peptide
Blood pressure
Bypass graft (vascular surgery)

Bilateral salpingo-oopherectomy
(gynaecological surgery)

Bilateral saggital split osteotomy (jaw surgery)
Coronary artery bypass graft (open heart
surgery)

Coronary artery disease

Coronary artery revascularisation prophylaxis
Coronary artery surgery study

Catheter-based intervention (intravascular
procedure) or continuous bladder irrigation

Carotid endarterectomy (vascular surgery)
Common femoral artery

Charriere

Chronic heart failure

Confidence interval

Central nervous system

Carbon dioxide

Chronic obstructive pulmonary disease
Cyclooxygenase-2

Continuous positive airway pressure
Cardiopulmonary exercise testing
Committee for Practice Guidelines
Creatine phosphokinase

C-reactive protein

Consensus statement or compartment
syndrome

Computed tomography
Central venous catheter
Cardiovascular disease

Dilation and curettage (gynaecological
procedure)

Difficult Airway Society
Day case unit



DECREASE

DH
DIC
DIPOM

DL
DSE
DVIU

DVT
ECF
ECG
ECT
EEG
EGD
EMLA
ERCP

ESC
ESWL

ET
ETT
EUA
EVH
EWS
Ex Lap

Fem-fem
Fem-pop
FEV

FFP

FiO2

FlO2
FRISC

FTSG
GCS
Gl
GTN
Hb
HbS
HCPC
HDU

Dutch Echocardiographic Cardiac Risk
Evaluating Applying Stress Echo

Department of Health
Disseminated intravascular coagulation

Diabetes postoperative mortality and
morbidity

Direct laryngoscopy
Dobutamine stress echocardiography

Direct visual internal urethrotomy (urological
procedure)

Deep vein thrombosis

Extracellular fluid
Electrocardiogram/electrocardiography
Electroconvulsive therapy
Electroencephalogram
Esophagogastroduodenoscopy
Eutectic mixture of local anaesthetic

Endoscopic retrograde
cholangiopancreatogram

European Society of Cardiology

Extra-corporeal shock wave lithotripsy
(for kidney stones)

Endotracheal

Endotracheal tube

Exam under anaesthesia

Endoscopic vein harvest (usually with CABG)
Early warning score

Exploratory laparotomy or exploratory
laparoscopy (very important to clarify which)

Femoral to femoral bypass (vascular surgery)
Femoropopliteal bypass (vascular surgery)
Forced expiratory volume in 1 second

Fresh frozen plasma

Fractional concentration of oxygen
in inspired gas

Fraction of inspired oxygen

Fast revascularisation in instability in coronary
disease

Full thickness skin graft

Glasgow coma score
Gastrointestinal

Glyceryl trinitrate

Haemoglobin

Sickle haemoglobin

Health and Care Professions Council
High dependency unit

HLA
HNP
HR
1&D
IBCT
ICD
ICF
ICU

IHD
ILMA

IMS
INR

I0C

IoL
IPJ
IPPB
IPPV
ISF
ITR

IvC

JVP

K

K

kg

kPa

L

Lap Appy
Lap Chole
LAVH
LBBB
LMA
LMWH
LP

LQTS
LR

Lv
LVH

Human leukocyte antigen

Herniated nucleus pulposis (herniated disc)
Hazard ratio

Incision and drainage (debridement)
Incorrect blood component transfused
Implantable cardioverter defibrillators
Intracellular fluid

Intensive care unit

Internal diameter

Ischaemic heart disease

Intubating laryngeal mask airway
Intra-medullary (femur/humerus)
Intra-metatarsal space (foot)

International normalised ratio (of the
prothrombin time)

Intraoperative cholangiogram (with gallbladder
surgery)

Intra-ocular lens (eye)

Intra-phalangeal joint (hand)
Intermittent positive pressure breathing
Intermittent positive pressure ventilation
Interstitial fluid

Inferior turbinate reduction (sinus surgical
procedure)

Intravenous

Inferior vena cava

Joule

Jugular venous pressure

Kelvin

Potassium

Kilogram

Kilopascals

Litre

Laparoscopic appendectomy
Laparoscopic cholecystectomy
Laparoscopic assisted vaginal hysterectomy
Left bundle branch block
Laryngeal mask airway

Low molecular weight heparin

Lumbar peritoneal (shunt or drain) or lumbar
puncture (diagnostic procedure)

Long QT syndrome
Likelihood ratio

Left ventricular

Left ventricular hypertrophy



MECC

MET
MH

Mi

ML
mol
mOsm
MPJ
MR
MRCP

MRI
MS
MVR
MWV
N

NG
NICE

NIV
NPSA
NSAID
NSTEMI

NT-proBNP
02
OATS

ODP
OPUS

Pa
PaCoO,

PAH
PaO

2

PAWCP
PCI
PCNL

pCO
PD
PEG

2

Metre

Minimal extracorporeal circulation
(cardiac procedure with CABG)

Metabolic equivalent

Malignant hyperthermia

Myocardial infarction
Microlaryngoscopy (ENT procedure)
Mole

Milliosmole

Metatarsal phalangeal joint (foot)
Mitral regurgitation

Magnetic resonance
cholangiopancreatogram (scan)

Magnetic resonance imaging

Mitral stenosis

Mitral valve replacement

Mitral valve valvuloplasty (valve repair)
Newton

Nasogastric

National Institute for Health and Care
Excellence

Non-invasive ventilation
National Patient Safety Agency
Non-steroidal anti-inflammatory drug

Non-ST-segment elevation myocardial
infarction

N-terminal pro-brain natriuretic peptide
Oxygen

Osteochondral autograft transfer system
(orthopaedic procedure)

Operating department practice/practitioner

Orbofiban in patients with unstable coronary
syndromes

Pascal

Arterial carbon dioxide partial pressure
(measured from a blood gas sample)

Pulmonary arterial hypertension

Arterial oxygen partial pressure (measured
from a blood gas sample)

Pulmonary artery wedge capillary pressure
Percutaneous coronary intervention

Percutaneous nephrolithotomy (usually
abbreviated Perc.)

Partial pressure of carbon dioxide
Peritoneal dialysis

Percutaneous endoscopic gastrotomy
(inserting a feeding tube)

PETCO,
PICC
PLIF

p02
PPH
PTA

PVC
RBC
RCT
RFA
RM
ROC
RPG
RR
RSI
Sa02
SD
SF
SHOT
SIRS
SMVT

SPECT
Sp02

Sp02
SPVT
STEMI

STSG
SVA
SVT
SYNTAX

TACTICS

TEE
TEG®
TIA
TIMI
TIVA

End-tidal expiratory CO, pressure
Peripherally inserted central catheter

Posterior lumber interbody fusion
(spinal surgery)

Partial pressure of oxygen
Procedure for prolapsed haemorrhoids

Percutaneous transluminal angioplasty
(endovascular procedure)

Polyvinyl chloride

Red blood cell

Randomised controlled trial

Radio frequency ablation

Reservoir mask

Receiver operating characteristic
Retrograde pyelogram (urological procedure)
Relative risk

Rapid sequence induction

Saturation level of arterial oxyhaemoglobin
Standard deviation

Sapheno-femoral or superficial femoral
Serious hazards of transfusion

Systemic inflammatory response syndrome

Sustained monomorphic ventricular
tachycardia

Single photon emission computed
tomography

Oxygen saturation measured by a pulse
oximeter

Saturation level of peripheral oxyhaemoglobin

Sustained polymorphic ventricular tachycardia

ST-segment elevation myocardial infarction
survival using glucose algorithm regulation
strategy

Split thickness skin graft
Supraventricular arrhythmia
Supraventricular tachycardia

Synergy between percutaneous coronary
intervention with taxus and cardiac surgery

Treat angina with aggrastat and determine
cost of therapy with an invasive
or conservative strategy

Transesophageal echocardiogram
Thromboelastograph

Transient ischaemic attack
Thrombolysis in myocardial infarction

Total intravenous anaesthesia

Xi



TLIF

™J
TMR

TOE
TPN
TRUS
TUlor TI
TURBT
TURP
TVC
TVR

Xii

Transforamenal lumbar interbody fusion
(spinal surgery)

Temporal mandibular joint (jaw)

Trans-myocardial revascularisation
(open heart procedure with a laser)

Transoesophageal echocardiography
Total parenteral nutrition

Transrectal ultrasound

Transurethral incision

Transurethral resection of bladder tumour
Transurethral resection of prostate

True vocal cord

Tricuspid valve replacement

TVW
UFH
us
UTI
VATS
vCO
VE
VHD
VKA
\'[o)
VP
VPB

Tricuspid valve valvuloplasty (valve repair)
Unfractionated heparin

Ultrasound

Urinary tract infection

Video-assisted thoracoscopy (lung surgery)
Carbon dioxide production

Minute ventilation

Valvular heart disease

Vitamin K antagonist

Oxygen consumption
Vertriculo-peritoneal (shunt or drain)
Ventricular premature beat

Ventricular tachycardia
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Table 1.1 Normal physiological lab values

Blood gases

Blood pH
Normal value:  7.34-7.44
Partial pressure of oxygen (pO2)
Normal value: ~ 75-100 mmHg

Blood chemistry

Potassium (K+)
Normal value:  3.6-5.0 mEg/L
Sodium (Na+)
Normal value: 137-145mEqg/L

Haematology
Haemoglobin (Hg, Hgb)

Normal Value:
Male: 13.2-16.2gm/dL
Female: 12.0-15.2gm/dL
Platelet count (PIt)
Normal Value: 140-450 x 109/L

Red Blood Cell Count (RBC)
Normal Value:
Male: 4.4-5.8 x 106/l
Female:  3.9-5.2x106/uL

White blood cell count (WBC)

Normal Value: 3.8-10.8x 109/L
Polymorphonuclear (PMN):  35-80 %

Lymphocytes (Lymp): 20-50 %

Monocytes (Mono): 2-12%

Eosinophils (Eos): 0-7%

Basophils (Bas): 0-2%
Urinalysis

Appearance: clear, yellow
Specific gravity: ~ 1.001-1.035
pH: 4.6-8.0
Urobilogen
Normal Value:  0.2-1.0 Ehr U/dI

Further information about normal
physiological lab values can be obtained
from:
http://www.student.med.umn.edu/wardma
nual/normallabs.php and
http://www.globalrph.com/labs_a.htm

0 Preoperative patient preparation

Figure 1.1 Checking patient’s wrist band on entry to the operating
department

Source: Liverpool Women'’s Hospital.

Figure 1.2 Checking patient’s care plan on entry into the operating
department

il

Source: Aintree University Hospital,
Liverpool.

Figure 1.3 Practitioner in reception checks the patient’s notes and
confirms status

Source: Aintree University Hospital,
Liverpool.

Perioperative Practice at a Glance, First Edition. Paul Wicker. © 2015 John Wiley & Sons, Ltd. Published 2015 by John Wiley & Sons, Ltd.



so that they experience the best care and achieve the best pos-

sible results following anaesthesia and surgery. Preoperative
visiting of the patient is the first step towards providing high-
quality care. Preoperative visiting by perioperative practitioners
(i.e. operating department practitioners (ODP) or theatre nurses)
is essential to ensure that the patient is prepared for anaesthesia
and surgery, and that perioperative staff know as much about
the patient as possible. Practitioners may also undertake a role in
preoperative assessment clinics and it is possible to visit the patient
in reception before their arrival in the anaesthetic room.

It is essential to prepare patients for their perioperative journey

Preoperative visiting

Communication with patients includes several important areas such
as confirming patient details (Figure 1.1), confirming their history
of illnesses, assessing their current health, and identifying any issues
the patient may have (O’Neill 2010). Educating patients is important
to prepare them for surgery and provides knowledge on what is
going to happen to them and why. This may also help to reduce their
anxiety before anaesthesia on the day of surgery. Preoperative edu-
cation includes topics such as pulmonary exercises, anaesthetic
information, surgical information and leaflets about their surgery. It
is also important to gain information about the patient. For example,
areas such as allergies, likes and dislikes, personal issues (such as
mental health problems, learning disabilities, or any abuse or addic-
tion), religious beliefs, worries and personality traits, such as positive
and negative attitudes (O’Neill 2010). Concurrent medical condi-
tions can also have an effect on patients during surgery, for example
painful joints, skin problems, tissue viability and pain. Informed
consent is one of the most important areas and may include clarify-
ing the purpose of consent, checking it is completed and valid and
discussing the patients rights (Wicker 2010). Discharge planning
can further reduce anxiety, for example pick-up arrangements, post-
operative care, postoperative drugs, exercises, pain relief and dress-
ing changes. As one of the most common fears in patients is not
waking up, discussing discharge planning will help the patient to
develop a more positive attitude to their surgery and its results.

Preoperative assessment

The use of a perioperative care plan (Figure 1.2) is standard proce-
dure in most operating departments (Goodman & Spry 2014).
Areas that need to be explored include: assessment of needs;
diagnosis of issues; requirements for anaesthesia (e.g. denture
removal, latex allergy, pain relief, suitable time of fasting to avoid
the risk of inhaling gastric fluids into the lungs); physiological
assessment (e.g. blood pressure, heart rate and rhythm, respiration,
body temperature); fluid and electrolyte needs; psychosocial
needs (e.g. anxiety, fear, lack of understanding, maintaining dignity;
Euliano & Gravenstein 2004).

Diagnostic screening determines the presence or absence of
diseases or illnesses and identifies the baseline for the patient’s
physiological parameters, such as blood pressure, pulse, respira-
tion and temperature (Euliano & Gravenstein 2004). Assessing
these parameters during surgery helps to identify any changes,
such as sudden drops in blood pressure or alteration in pulse rates

(Wicker 2010). Blood tests are normally carried out before most
surgical operations to assess the patient’s health. These include full
blood count; cross-matching of blood; blood urea levels; blood
sugar levels; and arterial oxygen saturation.

Patients often undergo preoperative investigations to assess their
health. This helps them to understand the impact of anaesthesia
and surgery and to identify changes that may happen during
surgery. Knowledge of these results also improves patient safety
and helps to identify anaesthetic and surgical needs during the
procedure (Euliano & Gravenstein 2004).

Investigations may include areas such as radio opaque dyes
(to identify areas of the body and the flow of fluids in the body);
arteriograms and venograms (to identify problems with the
cardiovascular system); barium swallow or enema (to identify
problems with the GI tract); diagnostic imaging (e.g. X ray,
ultrasound, magnetic resonance imaging (MRI) or computerised
tomography (CT), to provide high-quality views of body parts
such as organs and any problems associated with them). There are
many more investigations possible, depending on the health of the
patient and the procedure being carried out.

Reducing postoperative complications

Multidisciplinary teamwork is essential to support the patient
before, during and after surgery. It is also essential that practi-
tioners consider the patient’s physiological activities and under-
stand the parameters that are within the normal range
(Figure 1.3). Assessing airways and breathing is one of the most
important areas, considering that patients can die within minutes
of the cessation of breathing (apnoea). Such assessment needs to
be undertaken and understood by all practitioners involved in
the anaesthetic care of the patient, so that if a problem arises
the whole team carries out the required actions (Wicker &
O’Neill 2010).

Preoperative assessments by medical staff and practitioners
may include, for example, respiratory care, including baseline
observations, secretions, chest drains, pulse oximetry, cardiovas-
cular status, jaw protrusion and head and neck distension
(Goodman & Spry 2014); joint stiffness, including hips (regard-
ing positioning), neck (regarding intubation), shoulder (arm
boards) and back pain; urinary problems such as infection, cath-
eterisation and fluid intake; pressure sores, including damaged
skin, excessive pressure, table fittings and Waterlow score; deep
venous thrombosis (DVT), including risk assessment, drug
therapy, DVT stockings and passive limb exercises; nausea and
vomiting, including type of surgery, anti-emetics, predisposi-
tion to postoperative nausea and vomiting (PONV), risk assess-
ment and reducing anxiety; pain, including involvement of the
Pain Team, patient’s expectations of pain, pain medication and
patient-controlled analgesia (PCA); and wound infection,
including preoperative skin assessment, culture swabs, dressing
of lesions, cleaning of skin and removal of hair (Hatfield and
Tronson 2009).

Remember: Know your patient, so you can give them the best
care possible!

Jaydeyn




Theatre scrubs and personal
protective equipment (PPE)

Figure 2.1 A practitioner prepared for cleaning the operating room
and protected by personal protective equipment, including hat,
gloves, mask, face shield and apron
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Eye protection

Glasses, visors or face shields are worn to protect from
blood or body substances or fluids (e.g. bone chips or
pus) splashing from the patient into the surgical team’s
eyes.

Eye protection includes:

® Goggles and eye glasses with side and top protection
¢ Anti-fog goggles to fit over prescription eyeglasses

¢ Combined surgical masks and visor eye shields

¢ Laser eye wear to protect against laser beams

Eye wear that becomes contaminated, even during a
surgical procedure, should be cleaned, or discarded
and replaced as soon as possible, to prevent dripping
onto the face or masks.

Gloves

Non sterile gloves are normally made of latex or vinyl.

Policies regarding the wearing of gloves vary between

hospitals (Petty et al, 2005), however, essential elements

should include:

® Wash hands before and after wearing gloves

® Wear gloves when handling contaminated items

* Only wear gloves when required, not during periods of
non-contact with contaminated items

* Gloves shouldn’t be washed, they should be removed
if contaminated

¢ Clean items should not be handled with soiled gloves

Source: Aintree University Hospital, Liverpool.
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suitable theatre scrubs (otherwise known as attire or theatre

dress) to reduce the potential for patient infections (NICE
2008). Operating departments normally have policies and proce-
dures identifying the need for correct theatre scrubs, with the aim
of providing a barrier for microorganisms between patient and
staff. Practitioners wear personal protective equipment (PPE;
Figure 2.1) in specific cases where infection is a greater risk, for
example due to blood spatter, infected patients or potential for
inhaling microorganisms. Such theatre scrubs prevent harm to
both patients and staff; it is also a responsibility of the employer to
follow policies effectively (Phillips 2007).

Personnel entering an operating department need to wear

Theatre scruhs

Perioperative practitioners need to be fully aware of the policies
and procedures for correct wearing of theatre scrubs. Theatre
scrubs are designed to reduce the transfer of microbes from skin
and hair to the patient. Theatre scrubs also protect the periopera-
tive staff from infection from the patient (DH 2010). By staff chang-
ing into clean scrubs when suitable, and not wearing them when
going home, the hospital can ensure that the scrubs are clean and
infection free. Changing rooms should have an entrance from out-
side the operating department and an exit into the operating
department. No staff should be allowed into the operating depart-
ment if they are not wearing appropriate theatre scrubs. Changing
rooms require showers and sinks to support staff hygiene. Storage
spaces for theatre scrubs should provide a clean and dry
environment.

Theatre scrubs can include single-piece overalls or shirts and
trousers. Staff should put the shirt on first and tuck it inside the
trousers to prevent shedding of bacteria or skin flakes, and they
should wear a plastic apron when cleaning operating rooms.
Trousers are better for female staff than dresses, to prevent per-
ineal fallout. Theatre scrubs should also be professional in appear-
ance, made of close-knit, antistatic material, resistant to fluid
strike-through, flame resistant, lint free and comfortable (AFPP
2011). Theatre staff may also wear ‘warm-up jackets' to prevent
shedding from arms and armpits and to keep the staff warm if the
operating room is a cold environment (Goodman & Spry 2014).
Practitioners should change theatre scrubs if they become soiled
and if they move between operating rooms or specialities. For
example, a practitioner who attended bowel surgery in the morn-
ing and then undertakes orthopaedic surgery in the afternoon
should change theatre scrubs because of the risk of transfer of
the microorganisms from the previous patient’s bowel to the
orthopaedic patient’s bones.

Headwear

The purpose of headwear is to cover all hair to prevent contamina-
tion of wounds from hair and dandruff falling from heads and
beards or moustaches (Goodman & Spry 2014). Surgical caps, hats
and hoods are normally lint free, disposable, non-porous and non-
woven. Practitioners can wear reusable woven hats, but they need to
clean them daily. People with long hair need to wear bouffant-style
hats. People with beards need to wear hoods. People with short hair
can wear caps (Goodman & Spry 2014). Headwear can be either
caps or hoods, and is dependent on hospital policies and speciali-

ties. Hoods are most often worn in orthopaedic theatres because of
the high risk of bone infection from falling hair or skin flakes.

Footwear

Theatre shoes come in various formats, including clogs, leather
slip-on shoes, plastic shoes and canvas shoes. The essential criteria
include regular cleaning, removal if contaminated, protection
against heavy equipment and insulated soles. Theatre footwear
should be well fitting, supportive, protective and enclose the whole
foot. The purpose of the footwear is to protect the staff member
from falling equipment, spillages and infection (BSI 2004).
Normally staff wear leather-topped theatre clogs, but sometimes
they wear shoes instead. In each case, staff must follow hospital
policy. Practitioners rarely use theatre overshoes because of the
risk of infection when removing them, and because they increase
bacterial infection on the floor.

Surgical masks

Contemporary surgical masks are soft and made of fine synthetic
materials. They are 95% efficient in filtering microbes in exhala-
tions and inhalations (Phillips 2007) and in preventing splashes of
blood and body fluids on faces, eyes and mouths. Masks also help
protect practitioners against inhaling surgical smoke or foreign
particles from the air. As a minimum, masks should cover the
mouth and nose; however, fluid shields can also be attached to
masks to protect against splashing of fluids into the eyes (AORN
2012). There are various types of surgical masks available and
practitioners need to choose the correct mask depending on the
environmental conditions during the surgery. However, because
the evidence base for the use of masks differs, operating depart-
ment policies about the use of masks vary between hospitals. It is
always important that staff know the policies and procedures for
the wearing of masks that are in place for each type of operation
(BSI 2006).

Patient dress

Patients normally wear theatre nightdresses, pyjamas or gowns
and caps when entering the operating room. This reduces the risk
of infection from their own clothing, and prevents their own cloth-
ing from being damaged during surgery. In some situations, such
as minor surgery, patients may be allowed to wear their own
clothes. Patients’ relatives may be allowed to wear their own
clothes, normally covered with a theatre gown, if observing only in
the anaesthetic room. However, they would need to wear appropri-
ate theatre attire if entering the operating room itself.

Theatre scrubs outside theatre

There is little evidence to show that wearing theatre scrubs outside
theatre causes an increase in infection rates (Woodhead et al. 2002).
However, common sense suggests that it is better to change theatre
scrubs when going outside the theatre, or to wear a clean gown or
laboratory coat over theatre scrubs when going between operating
departments or out to wards. Under most circumstances it is best
practice to change into clean theatre scrubs when returning to
theatre. It is also unprofessional and possibly dangerous to patients
to wear theatre scrubs in public places.
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Preventing the transmission
of infection

Figure 3.1 Key elements of standard precautions to help prevent infection in patients

Health-care facility recommendations for standard precautions

KEY ELEMENTS AT A GLANCE

1. Hand hygiene' 6. Respiratory hygiene and cough etiquette

Summary technique:

M Hand washing (40-60 sec): wet hands and apply
soap; rub all surfaces; rinse hands and dry thoroughly
with a single use towel; use towel to turn off faucet.

B Hand rubbing (20-30 sec): apply enough productto
cover all areas of the hands; rub hands until dry.

Summary indications:
W Before and after any direct patient contactand
between patients, whether or not gloves are worn.

B Immediately after gloves are removed.
W Before handling an invasive device.

I After touching blood, body fluids, secretions, excre-
tions, non-intactskin, and contaminated items, even if
gloves are worn.

M During patient care, when moving from a contami-
nated to a clean body site of the patient.

Use care when:
M handling needles, scalpels, and other sharp instru-
ments or devices

M cleaning used instruments

M disposing of used needles.

download/en/index.html.

2 The SIGN Alliance at: http://www.who.int/injection_safety/sign/en/

Persons with respiratory symptoms should apply
source control measures:

M cover their nose and mouth when coughing/sneezing
with tissue or mask, dispose of used tissues and masks,
and perform hand hygiene after contact with respiratory
secretions.

Health care facilities should:

W place acute febrile respiratory symptomatic patients at
least 1 metre (3 feet) away from others in common wait-
ing areas, if possible.

M postvisual alerts at the entrance to health-care facili-
ties instructing persons with respiratory symptoms to
practise respiratory hygiene/cough etiquette.

M consider making hand hygiene resources, tissues and
masks available in common areas and areas used for
the evaluation of patients with respiratory illnesses.

S o ) i 7. Environmental cleaning
- /l\f.ter contact V\.llth inanimate objectsin the immediate M Use adequate procedures for the routine cleaning
vicinity of the patient. and disinfection of environmental and other frequently
touched surfaces.

2. Gloves

B Wear when touching blood, body fluids, secretions, 8. Linens

excretions, mucous membranes, nonintact skin. Handle, transport, and process used linen in a

M Change between tasks and procedures on the same manner Wh"?h:

patient after contactwith potentially infectious material. M prevents skin and mucous membrane exposures and

. . contamination of clothing.

B Remove after use, before touching non-contaminated ) )

items and surfaces, and before going to another patient. B avoids transfer of pathogens to other patients and or

Perform hand hygiene immediately after removal. the environment.
3. Facial protection (eyes, nose, and mouth) 9. Waste disposal

M Wear a surgical or procedure mask and eye protection B Ensure safe waste management.

(face shield, goggles) to protect mucous membranes of M Treat waste contaminated with blood, body fluids,

the eyes, nose, and mouth during activities that are likely secretions and excretions as clinical waste, in accord-

to generate splashes or sprays of blood, body fluids, ance with local regulations.

SECEtiopsndie eieichs) B Human tissues and laboratory waste that is directly
4. Gown associated with specimen processing should also be

M Wear to protectskin and prevent soiling of clothing treated as clinical waste.

during activities that are likely to generate splashes or M Discard single use items properly.

sprays of blood, body fluids, secretions, or excretions. ) )

) : 10. Patient care equipment
B Remove soiled gown as soon as possible, and per- X " N .
N B Handle equipment soiled with blood, body fluids,
form hand hygiene. . 0 n
secretions, and excretions in a manner that prevents

5. Prevention of needle stick injuries 2 skin and mucous membrane exposures, contamination

of clothing, and transfer of pathogens to other patients or
the environment.

M Clean, disinfect, and reprocess reusable equipment
appropriately before use with another patient.

1 For more details, see: WHO Guidelines on Hand Hygiene in Health Care (Advanced draft), at: http://www.who.int/patientsafety/information_centre/ghhad_

World Health Organization ¢CH-1211 Geneva-27 ¢ Switzerland ® www.w

Source: World Health Organization, 2006. Reproduced with permission of the World Health Organization.
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of importance in the perioperative environment. This is due to

infections such as Hepatitis B, tuberculosis, meticillin-resistant
Staphylococcus aureus (MRSA) and human immunodeficiency
virus (HIV). Infection control policies therefore aim to reduce the
risk of cross-infection in the operating department. Practitioners
can use Standard Precautions (Figure 3.1) to assess the safety of the
activities they are undertaking, regardless of whether the patient is
infected or not (CDC 1998; Goodman & Spry 2014). The operating
department is a high-risk environment due to the potential
exposure of staff and patients to blood and body fluids and organ-
isms. Therefore every practitioner should be aware of Standard
Precautions, national guidelines (e.g. NICE 2012) and local policies
on infection control.

Infection prevention and control (IPC) has become a major area

Operating room cleaning

Wound infections often occur during surgery, rather than postop-
eratively. The reason is that the wound is open during surgery, but
closed and covered with sterile dressing postoperatively. Wound
infections can therefore arise from the patient’s own flora, exter-
nally from theatre personnel or from the operating room environ-
ment. NHS Estates (2002) classifies the operating room as being
high risk, therefore it is essential that the perioperative environ-
ment is clean and dust free. This is helped by positive air pressure
within the operating room. A local policy for operating room
cleaning should be available in every operating room. This will
highlight the level of cleanliness needed and the personal protec-
tive equipment that practitioners require while cleaning (for exam-
ple gloves, aprons and eye protection).

Practitioners may also develop infections during cleaning, if they
are not protected while doing so. Any skin cuts or grazes should
have a waterproof dressing applied. If that is not possible, then
occupational health needs to review the practitioner’s ability to
safely provide direct patient care, or to take part in cleaning activi-
ties. Hand washing is one of the main areas for concern, especially
when cleaning contaminated items or coming into direct contact
with the patient’s blood or body fluids (Pratt et al. 2007). The use
of the Ayliffe technique (see Chapter 21) is recommended for
washing hands, as it effectively removes most soiled or contami-
nated particles. Even if a practitioner is wearing gloves while clean-
ing contaminated items, it is essential to wash hands following
removal of the gloves.

Assessing the risk of splashes to the eyes, nose or mouth is also
essential before undertaking a task. For example, washing contam-
inated items in a sink often leads to splashing and therefore eye
protection should always be worn. Remove gloves as soon as pos-
sible after they have been contaminated, and if necessary double
gloving may help to prevent contamination of the skin by glove
perforation (Tanner & Parkinson 2002).

Cleaning equipment normally consists of floor-scrubbing
machines, mops and disposable cloths. Staff usually wear disposa-
ble plastic aprons and non-sterile gloves when cleaning to prevent
contamination of theatre scrubs. While simple detergents are often
used, disinfectants, such as Actichlor®, can clean blood spillages
and contaminated areas.

Normally, only surfaces that have some form of patient contact are
cleaned between cases. So, for example, a wall that has blood
splashes needs to be washed, but otherwise would be left until the
end of the case, or the end of the week, depending on local policies.
Removing all waste, laundry and used instrument trays following
completion of the case is also essential to prevent contamination of
the next patient. All equipment that is in use needs to be cleaned
and decontaminated, to prevent the transmission of organisms
between cases (AFPP 2011). The operating table should be cleaned,
and if necessary dismantled, to ensure that no blood or body fluids
will contaminate the next patient. Any broken equipment should
be removed from the operating room and replaced with working
copies, for example a ripped or torn mattress should not be used
again, even if it was repaired by tape.

Under normal circumstances, staff will thoroughly clean and
remove all portable equipment from the operating room (NICE
2012). Other items in the operating room that need to be cleaned
include windowsills, benches, cupboards, trolleys, lights, furniture
etc. Following cleaning and disinfecting by the theatre team,
domestic staff may also clean the operating room later to ensure
that every area is clean and dust free.

Risks to practitioners

Adhering to Standard Precautions reduces the risk of acquiring
blood-borne infections, such as HIV, hepatitis B (HepB) and hepa-
titis C (HepC). All personnel should receive health checks, includ-
ing, where appropriate, antibody checks and vaccines, to prevent
them from acquiring such infections.

Any practitioner receiving a sharps injury should report the incident
to the theatre manager and complete an accident form. The manager
will then liaise with the relevant departments (for example Health
and Safety or Infection Control) to determine a solution to the issue.
Practitioners who receive a sharps injury should also immediately
encourage bleeding of the wound by applying pressure surrounding
the wound site (AFPP 2011), wash well with running water and
apply a waterproof dressing. Splashes to the mouth or eyes should
also be washed or irrigated as needed and reported to the theatre
manager. In most situations it is also advisable to go to the Accident
and Emergency department (A&E) for further examination.

MRSA is one of the most significant causes of hospital-acquired
infection. It is often found in warm and moist areas of the body,
such as the nose, armpits and groin (NICE 2012). MRSA normally
causes the host no harm, but can be transmitted to others, leading
to skin damage or more serious infections such as pneumonia or
septicaemia. The primary mode of transmission is usually from
hands to light switches, door handles and trolleys etc. Standard
Precautions will help to reduce the risk of acquiring MRSA.
Therefore staff should following cleaning policies and hand clean-
ing policies, wear appropriate personal protective equipment
and follow national and local infection control policies closely
(Goodman & Spry, 2014).
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Preparing and managing
equipment

Figure 4.1 Equipment checklist

This is an example of a potential checklist for equipment. The checklist in each operating theatre depends on the
surgical speciality and the equipment that is present.

The purpose of this checklist is to ensure that all equipment has been checked to make sure that it is clean
and working properly. Sign and date this checklist to indicate completion of the checklist.

Name(s):

Date:

General Surgery Sign Sign Sign
Valleylab Electrical Surgical Units

Birtcher 6400 Argon Beam Coagulator

Ethicon Harmonic Scalpel

Room Lights — Castle

Head Lights

Operating Room Tables — Maquet

Operating Room Tables — Eschmann

Amsco Gravity Flash Sterilizers

Kendall Sequential Compression Devices

Bear Hugger Patient Warming System

Level | Infuser

Stryker Video Cabinets — camera, light source, printer, insufflator

Circon Niagra Pump

Haemonetics Cell Saver

Bowel Stapling Equipment

Laser

e Candella

* Nd Yag

® Holmium

* CO2

¢ Novus 2000

Gynaecological Surgery Sign Sign Sign
Berkley Uterine Aspirator

Wells Johnson Aspirator

Storz Hysteroscopy Equipment — scope, light source

Storz Hysteroscopy Pump

Stirrups

Smoke Evacuator

Culposcope

Video Cart - insufflator, camera, light source, printer

Source: Adapted from School of Surgical Technology Equipment Checklist, Association of Surgical Technologists.
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with many different types of equipment available depending

on the surgery taking place. It is therefore essential that prac-
titioners have knowledge and understanding of all perioperative
equipment that they use, and follow local policies on cleaning,
checking and preparing the equipment before use. This ensures
that it is fully working and reduces the risk of harm to patients or
staff (AFPP 2011).

The theatre manager is responsible for ensuring that practition-
ers follow the Health and Safety at Work Regulations (HSE 1999)
and that policies are in place stating the correct use and maintenance
of equipment. Managers are also responsible for ensuring that there
are planned maintenance programmes in operation to ensure that
all equipment is safe and ready to use. Practitioners’ responsibilities
include checking recording equipment and following local poli-
cies as well as national guidelines. A major consideration for all
practitioners is that if they are not familiar with a particular piece
of equipment, they should not use it or set it up (HSE 1999). For
this reason, all staff need to be adequately trained and educated in
order to reduce the risk of harm to themselves and their patients.

E quipment in the operating room is expensive and complex,

Initial equipment checks

A checklist (Figure 4.1) is the best way to ensure that all equipment
is set up and checked prior to the start of an operating list. The
checklist should include areas such as selection of correct equip-
ment, identification of any faults, calibration of equipment, testing
of equipment, cleaning and so on. Electrical equipment in particu-
lar needs to be checked by authorised personnel who have been
trained in its use (TNA 1999). Equipment that is sterile and
packaged also has to be in date and intact.

Anaesthetic equipment

Checking anaesthetic equipment before starting anaesthesia helps
to avoid critical incidents. Normally the anaesthetic machine is
checked by the anaesthetic assistant, following local policies and
protocols based on the Association of Anaesthetists of Great Britain
and Northern Ireland (AAGBI 2012). However, the anaesthetist
has responsibility for ensuring that the anaesthetic machine is
fully operational. The main components of an anaesthetic machine
include:

« Ventilator

 Vaporiser

 Scavenger system

« Flow control valve and meter

¢ Gas supply - via pipeline or cylinder
e Pressure regulator

Total intravenous anaesthesia may be used in place of general
anaesthetics. Drug agents such as propofol, alfentanyl and remifen-
tanyl are used as they have rapid anaesthetic and pain-killing
effects on the patient. Target controlled infusion (TCI) devices are
used to maintain and monitor the correct levels of propofol in the
patient’s plasma (AAGBI 2012). Drugs are injected into the patient
at a particular rate or as a bolus by using a syringe pump. The
syringe must fit securely in the clamp on the syringe pump and the
battery needs to be checked to ensure that it is fully charged.

Secretions or vomit are extracted from the patient’s airway
using suction catheters. They should be checked to ensure that
they are working, they are at the right setting and the tube and
suction catheter are connected.

Monitoring equipment provides continual assessment of the
patient during anaesthesia. Monitors include pulse oximetry, non-
invasive blood pressure monitors, temperature gauges, capnogra-
phy and electrocardiography. Monitors need to be tested for alarm
settings, frequency of recordings and cycling times (DH 2013).
Further information about anaesthetic equipment is available in
Part 2 of this book.

Surgical equipment

Many items of equipment are in use during surgery, all of which
need to be checked before the start of surgery to ensure that they
are clean, in working condition and ready to use.

Electrosurgical generators exist in most operating rooms, as
they are the best way to reduce bleeding and to cut tissues. However,
this is also one of the most dangerous pieces of equipment, as it is
designed to burn patient tissues. Before the start of surgery it is
important to examine, test and set up all electrosurgical equipment
(Cunnington 2006). Further information on electrosurgical devices
is provided in Part 5.

A piece of equipment called a pulse lavage can irrigate wounds
using 0.9% saline or water. Normally it is high power and can
therefore cause splashing around the wound. Staff should therefore
wear visors and preferably masks if they are within the vicinity of
this machine when it is in use. The devices can either be electrical
or air powered. In all cases, equipment needs to be checked to
ensure that it is intact and operational (Goodman & Spry 2014).

Surgeons use visual display units to monitor laparoscopic proce-
dures. These systems need to work perfectly and at a high resolution
to allow the surgeon to view the necessary anatomical details during
surgery. Before surgery, the laparoscope needs to be checked at both
ends to ensure that the lenses are clean and scratch free. Viewing
down the laparoscope helps to check for foggy, dirty, scratched or
damaged parts of the laparoscope (DH 2013). Checking light cables
is also important to ensure that they are fully working — broken
fibres will reduce the quality of light during the laparoscopic surgery.
Establishing the white balance is also necessary to ensure that the
camera displays all colours correctly, which can be done using the
built-in testing system and a white swab. A correct white balance
supports diagnosis when looking through the camera as the tissues
will show in the correct colours (Wicker & O’Neill 2010).

Several checks are needed for all laparoscopic equipment to
ensure that it is fully working. Apart from those issues, checks
also include:

 Checking and preparing all laparoscopic equipment
e Preparing irrigation fluids

 Checking gas supplies for insufflation

o Testing the video display unit

¢ Testing suction units

Efficient cleaning and checking of the laparoscopic equipment
are vital before the start of surgery. Therefore it is essential that
practitioners have been trained thoroughly to ensure that all the
equipment is both ready for use and safe to use (DH 2013).
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e Perioperative patient care

Figure 5.1 Sample of patient care plan

Preoperative Patient Checklist

Patient details
e Name, address, hospital number:
¢ Patient documents present:
® Consent form:
e Allergies:
® Operation site marked:
* Blood results:
® ECG results:
¢ Fasted as per policy:
Medication
® Premed:
* Medications taken:
¢ Anticoagulants:
Personal
® Contact lenses removed:
® Glasses removed:
® Dentures removed:
e Status of teeth:
(caps, crowns, bridges, etc.)
* Make-up and nail varnish removed:
¢ Hearing aid:
¢ Prosthesis:
® Pacemaker:
® Patient is safe on trolley:
¢ Ward nurse name and signature:

Anaesthetic Care

® Anaesthetic: General, spinal, epidural, regional,

local
e Airway equipment:

¢ Monitoring sites: ECG, pulse oximeter, arterial
line, CVP, other

e Peripheral IV access:
¢ Airway maintenance:
e Skin integrity

¢ Nasogastric tube:

® Drugs used:

Yes No N/A

Intraoperative Care Plan - Circle, tick or complete using text as appropriate

Position

® Supine

e Lithotomy

o Left lateral
¢ Right lateral
* Prone

* Knee/elbow
o Other:

Arm position

* At side

® On arm board
e Palm down

® Palm up

* Palm at side
Concerns:

Aids used

* Arm boards

® Tissue support
mattress

e Warming blanket

® Bair Hugger

e Other warming
device:

® Arm retainer

* Heel support

¢ Lloyd Davies stirrups

e Lithotomy stirrups

e Head support

® Sacral wedge

o Lateral support

* Pillows

* Flowtron boots

¢ Other:

Concerns

Surgical procedure
¢ Final count correct:

Electrosurgery
* Monopolar Bipolar
* Patient plate site:

e Shaved:
e Concerns:

Skin preparation
® Chlorhexidine

* Betadine

e Other:

Skin closure

* Absorbable steristrips
¢ Clips Non-absorbable
o Other:

Dressings
Adhesive  Melonin
Velband Backslab
Crepe Tegaderm
Plaster of Paris
Jelonet

e Other:

Specimens

® Specify:

Histology = Microbiology

Cytology  Frozen section

® Specimen sent:

Register completed:

e Computer record completed:

¢ Final count incorrect (specify reasons):

e Surgeon informed: X ray taken:

Comments, concerns and handover information

Perioperative Practice at a Glance, First Edition. Paul Wicker. © 2015 John Wiley & Sons, Ltd. Published 2015 by John Wiley & Sons, Ltd.

Tourniquet

¢ Position: Left Right
* Arm

°leg

* Finger

* Toe

® Time on:

® Time off:

® Pressure:

e Concerns:

Urinary catheter

e 2-way catheter

e 3-way catheter

® Suprapubic

¢ Bladder irrigation

¢ Balloon (ml)

e Catheter type and size:

Dressing packs
e Pack in situ:

o Site:

Wound drains

e Suction

o Site:

¢ Non-suction

e Site:

o Chest drain

o Site:

o Other:
Specimens:

® Specify:

Postoperative inspection
¢ Airway status
e Skin integrity
* Diathermy site
® Tourniquet site
¢ Peripheral perfusion
of limbs

Incident form completed:



roviding perioperative care to patients throughout their peri-

operative journey is often managed through care planning

(Figure 5.1). Care plans must be individualised to meet each
particular patients needs and individual situation, keeping in
mind disease or injury prevention, health promotion, health res-
toration, health maintenance and palliative care. Considering
cultural, religious and ethnic diversity is also important while
providing perioperative care.

The practitioner must also respect the patient’s expected
outcomes and preferences when developing and carrying out
a care plan. A primary responsibility of the practitioner is to
provide patient education, enabling patients to gain enough
information to make informed decisions regarding their care
and treatment.

The standard approach to care planning involves assessing,
planning, implementing and evaluating (Davey 2005). Under most
circumstances, practitioners record a patient’s care using periopera-
tive documentation. Normally this is composed of the following
sections: preoperative checklist, surgical safety checklist, anaesthetic
room care, intraoperative care and postoperative care.

The preoperative checklist is often carried out on the ward
and then checked on admission to the operating department.
Checks include many areas such as consent form, allergies, pre-
operative investigations, medication, jewellery, hearing aids,
dentures and so on.

The WHO Surgical Safety Checklist (WHO 2009) verifies that
all discussions and checks regarding the patient’s condition and
treatment have been carried out. The checklist normally comprises
sign in, time out and sign out procedures. Often there is also a
group meeting during ‘sign in’ in order to clarify everybody’s duties
and roles and the patient’s treatment. Its aim is to reduce errors
during surgical and anaesthetic procedures (see Chapter 6 for
more information). The following are checklists of minimum
requirements.

Anaesthetic room care normally includes recording the moni-
toring of the patient’s vital signs and identifying the type of anaes-
thetic required as well as any particular anaesthetic needs (Davey
2005). Intraoperative care involves recording such items as posi-
tioning, electrosurgery, tourniquets, skin preparation, specimens,
surgical procedure, swab counts and so on. This helps to ensure
that the correct actions are taken and that any problems can be
identified later if there are any complications (WHO 2009).
Postoperative care involves immediate assessment of the patient’s
condition on entry to the recovery area, and then regular monitor-
ing of vital signs until the patient has recovered enough to return
to the ward. Breathing, circulation, fluid and electrolyte balance
and pain relief are among the most important areas to be moni-
tored and recorded. Observations recorded include blood pres-
sure, respiration, wound condition, drains, central venous pressure
and temperature. The patient should be assessed through dis-
charge criteria before returning to the ward in areas such as airway
and breathing, cardiovascular status, comfort, surgical factors and
fluid and electrolyte balance (WHO 2009).

Patient outcomes

The expected patient outcomes vary between hospitals and depend
on the model of care plan used. Basic patient outcomes incorpo-
rated into care plans may include the following, adapted from
University of Connecticut Health Centre (2013):

Patient Outcome 1: The patient is free from signs and symptoms
of injury.

Patient Outcome 2: The patient receives appropriate prescribed
medications safely.

Patient Outcome 3: The patient is free from signs and symptoms
of infection.

Patient Outcome 4: The patient is normothermic following
surgery.

Patient Outcome 5: The patients physiological parameters (for
example fluids, electrolytes, cardiac function, acid-base balance
etc.) are within normal limits following surgery.

Patient Outcome 6: The patient is aware of the physiological
and psychological impact of the surgical and anaesthetic
procedures.

Patient Outcome 7: The patient is aware of nutritional and fluid
requirements before and after anaesthesia and surgery.

Patient Outcome 8: The patient is aware of medication require-
ments, before and after anaesthesia and surgery.

Patient Outcome 9: The patient understands the need for and
methods of delivery of pain relief following surgery.

Patient Outcome 10: The patient understands the need for support
on discharge from the hospital.

Patient Outcome 11: The patient is informed about wound
management following the surgical procedure.

Patient Outcome 12: The patient’s right to privacy and dignity is
maintained.

Patient Outcome 13: The patient’s psychosocial values are
respected and acknowledged before, during and after surgery.
While the above outcomes highlight the end result of care plan-
ning, the actual care plan documentation needs to be much more

detailed. (See Figure 5.1 for an example.)

Care pathways

Care pathways were developed several years ago with the intention
of providing a multidisciplinary approach to addressing a patient’s
needs and expectations during their perioperative journey
(Lemmens 2008). Many areas use care pathways, especially day
surgery and wards, where the pathway is less complex and easier to
manage. A care pathway is a method for managing patient care in
a well-defined group of patients during a well-defined period of
time. A care pathway will explicitly state the goals and key ele-
ments of care based on evidence-based medicine guidelines, best
practice and patient expectations by facilitating the communica-
tion, coordinating the roles and sequencing the activities of the
multidisciplinary care team, patients and their relatives. The care
pathway will document, monitor and evaluate variances and pro-
vide the appropriate resources and outcomes. The reason for using
a clinical pathway is to improve the quality of care, reduce risks,
increase patient satisfaction and increase efficiency in the use of
resources (De Bleser et al. 2006).

Macario et al. (1998) undertook a research study into periop-
erative care pathways for patients undergoing knee replacement.
The study concluded by stating that patient care was improved,
multidisciplinary teams worked well together and hospitalisation
costs were reduced significantly.

-
-
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Figure 6.1 Countries where the Safe Surgery Checklist
(SSCL) was piloted, resulting in lower incidences
of surgery-related deaths and complications
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Source: World Health Organization, 2009a.
Reproduced with permission of the World Health Organization.
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Figure 6.2 Undertaking the SSCL

Source: Aintree University Hospital, Liverpool.

Figure 6.3 Example of a Safe Surgery Checklist

Aintree University Hospital

NHS Foundation Trust

Patient surgical safety checklist v 1.9 Each step should be initiated should be initiated by the operating Date
surgeon but may be read out by any member of the theatre team. Any problems identified should be

resolved before asking the next question. Questions in blue are related to the CQUIN targets aimed

Where quality matters

Step 1 - Sign in (to be read out loud) before
anaesthesia

Has the patient confirmed his/her identity, site,
procedure, consent and is the consent form
signed?

Is the surgical site marked?

Does the patient have a known allergy? O

Pregnancy status if applicable? O

Is the anaesthetic machine and medication
check complete?

Difficult airway/aspiration risk anticipated? (and plans
made/equipment available/team briefed)  []

Risk of needing blood products?
Adequate IV access/fluids planned
Is valid group & save done if applicable?  []

Antibiotic: prophylaxis required? O
VTE proforma done and prescription complete?
Yes [] No [] N/A [

If neuraxial block is planned, is clotting normal?
Yes [] No []

Anticoagulant/antiplatelet therapy? Y N

Are all the equipment items and implants
needed for this procedure available? O

Does anyone have any concerns they wish to raise?

Planned procedure

at reducing the risk of patient harm. Review date: 30 November 2014

Step 2 - Time out (to be read out loud before
start of procedure)

First case - Have all team members introduced
themselves by name and role?

Subsequent case - has the team changed and have
new members introduced themselves? |:|
Surgeon, Ar t and R i Practitioner
confirm: Patients name, procedure and site? |:|
Any allergies? O
Surgeon is asked:

Are there any specific equipment requirements? []
Are there any critical or unusual steps you want the
team to know about?

Risk of >500 ml blood loss?

Is relevant imaging displayed?

Anaesthetist is asked:

Are there any anaesthetic concerns?

What is the patient’s ASA Grade? 1234 5
Is cardiac output or any other additional
monitoring required?

Scrub practitioner is asked:

Is instrumentation completeness and sterility

O ooo

O

confirmed?

Are there any equipment concerns?

Are all relevant implants available and checked?
Surgical Site infection bundle:

Antibiotics given within last 60 minutes

Patient warming

Glycaemic control if applicable

Hair removal

oooo ooo

Does anyone have any concerns they wish to raise?

Source: Aintree University Hospital, Liverpool. Reproduced with permission of Aintree University Hospital.

Step 3 - Sign out (to be read out load) before
surgeon removes gloves and steps away from
operating table after performing the final
invasive part of the procedure:

Surgeon confirms: What procedure has been
performed and implants used.

O

Registered practitioner confirms: Are swabs,

instruments and sharps correct? O
Have specimens been taken and correctly
labelled? O
Any equipment problems? O
Surgeon and anaesthetist confirm before
patient leaves theatre if applicable:

Tourniquet removed? O
Throat pack removed? O
IV cannula flushed appropriately? O
Any anticipated problems which recovery or

the ward should be informed about? O

Does anyone have any concerns they wish to raise?

Patient ID Label

Perioperative Practice at a Glance, First Edition. Paul Wicker. © 2015 John Wiley & Sons, Ltd. Published 2015 by John Wiley & Sons, Ltd.




England and Wales, 129,419 surgical incidents were reported

to the NPSA’s Reporting and Learning System (RLS) in 2007
(NPSA 2009). In the same year there were 16 wrong-site surgery
incidents reported (NPSA 2009). This shows that failure to use
existing safety ‘know-how’ may occur within the operating
department. For example, high rates of preventable surgical-site
infection result from inconsistent timing of antibiotic prophylaxis.
Accidental burns also occur despite improved electrosurgical tech-
nology. Anaesthetic complications are also 100-1000 times higher
in countries that do not adhere to patient monitoring standards,
and wrong-patient, wrong-site operations persist despite the high
publicity over such events (NPSA 2009). In 2007 the World Health
Organization (WHO) launched an initiative, called ‘Safe Surgery
Saves Lives, to ensure that surgical staff apply minimum standards
of safe surgical care universally by using a checklist (Hunter &
Finney 2011). In January 2009, the results of an international eval-
uation of this checklist were published (Haynes et al. 2009).
Hospitals in eight cities around the globe (Figure 6.1) successfully
proved that using a simple surgical checklist can lower the inci-
dence of surgery-related deaths and complications by one third.
Analysis showed a major fall in complications from 11% to 7%,
a fall in unintentional death rates by 47% and a significant
improvement in patient care reported at each site (WHO 2009a).
Completing the WHO Safe Surgery Checklist (SSCL) has also
led to a decline in injuries and deaths among patients caused
by human error. This resulted in an alert issued by the NPSA to all
UK hospitals requiring them to conduct the SSCL for all patients
undergoing surgery (NPSA 2009).

To prevent such errors occurring, training of all staff, including
surgeons, anaesthetists and practitioners, is essential to ensure the
correct use of the SSCL, because practitioners are accountable to
their patients, to employers, to the public and to their profession
(Middleton 2007). The use of the checklist helps to identify the
necessary steps to take and why they need to be taken (Figure 6.2).
Carter (2009) states that all team members should join in comple-
tion of the SSCL to uphold best practice. Such best practice will
give the patient a better experience and journey from anaesthetics
to recovery, improve their outcomes and provide a high standard
of care to the patients (Curley et al. 2007).

The National Patient Safety Agency (NPSA) stated that in

The Surgical Safety Checklist (rigure s.3)

The SSCL has three sections: Sign In, Time Out and Sign Out. The
WHO implementation manual (WHO 2013) provides suggestions
for carrying out the checklist, with the understanding that differ-
ent practice areas will adapt it to their own situations. By following
a few critical steps in a logical and planned way, healthcare profes-
sionals can improve teamworking and minimise the most com-
mon and avoidable risks that endanger the lives of surgical patients,
which in turn improves the patients’ well-being. Before the start of
a surgical list, it is often common practice for staff to get together
in the operating room to discuss the whole list together - surgeon,

anaesthetist, team leader and other staff. This is called the “Team
Brief” (NPSA 2009). Everybody introduces themselves and the
surgeon and anaesthetist describe the surgical and anaesthetic pro-
cedures and any concerns. The team leader will then discuss any
concerns related to patient care, equipment, instruments and so
on. Team members may also raise concerns, which can then be
discussed and actioned. The ‘Sign In’ section takes place in the
anaesthetic room. This identifies patient details, anaesthetic tech-
niques and any risks associated with the patient (NPSA 2009). The
‘Time Out’ section occurs in the operating room before the start of
surgery. This identifies the patient and staff, anticipated critical
events, correct preparation of equipment and so on. The ‘Sign Out’
section is normally undertaken before closing of the wound, or
before any member of the team leaves the operating room.

Introducing the checklist into the
operating department

Because of the checklist’s complexity, it will take time for teams to
learn to use it effectively and some members of the team may con-
sider it an imposition or a waste of time (Hunter & Finney 2011).
However, the checklist intends to give teams a simple, efficient
set of priority checks for improving effective teamwork and com-
munication and to encourage active consideration of the safety of
patients during every operation performed. It also enables all
members of the team to have their voices and concerns heard so
that a mutual understanding and conclusion can be reached
(WHO 2013). The checklist has two main purposes: ensuring con-
sistency in patient safety; and introducing (or maintaining) a cul-
ture that values achieving it. To succeed, the anaesthetic and
surgical consultants, theatre managers and team leaders must
embrace the checklist and make it happen. Without leadership, use
of the checklist can result in discontent and antagonism. With
proper planning and commitment, accomplishing the checklist
can make a profound difference to the safety of perioperative
patients, as demonstrated by the Haynes study (Haynes et al. 2009).

Adjusting the checklist

The checklist should be modified to suit the particular clinical
area - for example, by adapting processes or recognising the way in
which the team works. However, important safety checks should
not be removed, because these checks should inspire effective
change that will help an operating team to comply with each and
every element of the checklist. Clinical placement areas may also
need to add safety checks for specific procedures.

In conclusion, the WHO SSCL has to be used proactively and
has been proven to reduce errors and patient harm. Failure to
implement it will result in ‘never events, patient injury and possi-
ble harm to staff. As this checklist is proven to reduce errors, not
conducting it could lead to a chain of events that can be seen as an
‘intentional mistake’ because the risks of doing so were known
(Cvetic 2011: 263).
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Figure 7.1 Surgical Safety Checklist

This document can be updated and amended to conform to hospital rules and regulations within the NHS

Surgical Safety Checklist

(with at least nurse and anaesthetist)

Before induction of anaesthesia —>

Before skin incision
(with nurse, anaesthetist and surgeon)

[] Confirm all team members have
introduced themselves by name
and role.

["] Confirm the patient’s name,
procedure, and where the incision
will be made.

Has antibiotic prophylaxis been given
within the last 60 minutes?

[ Yes
[] Not applicable

World Health
Organization

_Patient SEELY

Before patient leaves operating room

(with nurse, anaesthetist and surgeon)

Nurse Verbally Confirms:

[] The name of the procedure

[] Completion of instrument, sponge
and needle counts

["] Specimen labelling (read specimen
labels aloud, including patient name)

[C] Whether there are any equipment
problems to be addressed

Anticipated Critical Events

To Surgeon:

["] What are the critical or non-routine
steps?

[] How long will the case take?

[] What is the anticipated blood loss?

To Anaesthetist:

[] Are there any patient specific
concerns?

To Nursing Team:

[] Has sterility (including indicator
results) been confirmed?

[] Any there equipment issues or any
concerns?

Is essential imaging displayed?
[] Yes
[ Not applicable

This checklist is not intended to be comprehensive. Additions and modifications to fit local practice are encouraged. Revised 1/2009

To Surgeon, Anaesthetist and Nurse:

[] What are the key concerns for
recovery and management of the
patient?

(©)WHO, 2009

Source: World Health Organization (2009).
Reproduced with permission of World Health Organization.

Perioperative Practice at a Glance, First Edition. Paul Wicker. © 2015 John Wiley & Sons, Ltd. Published 2015 by John Wiley & Sons, Ltd.




Surgical Safety Checklist (SSCL; Figure 7.1). Other risks and
dangers may be present depending on the surgery and the
state of health of the patient (NPSA 2009).

This chapter highlights important issues related to the WHO

(In the anaesthetic room, before induction of anaesthesia)

 Has the patient confirmed their identity, site, procedure and
consent? The patient should give verbal confirmation of their
identity by using the wristband, site of surgery and consent forms
as evidence.

o Is the surgical site marked? The surgeon should mark the oper-
ative site and confirm this with the team before the start of surgery
to ensure correct surgery and patient positioning.

« Is the anaesthesia machine and medication check complete?
The completed anaesthesia safety checklist confirms inspection of
the anaesthetic equipment, medications and risks to the patient
before each case.

 Does the patient have a known allergy? Identify patient allergies
and communicate issues to the team before the start of the procedure.
* Does the patient have a difficult airway/aspiration risk?
Airway evaluation indicating high risk helps the team to prepare
against any airway complications and prevents aspiration.

 Does the patient have a risk of >500 ml blood loss (7 ml/kg in
children)? There is a risk of hypovolaemic shock intensifying
when blood loss exceeds 500ml (7 ml/kg in children). Consider
venous access and availability of fluids and blood products.

TIME OUT

(Prior to start of surgical intervention, e.g. skin incision)
 Have all team members introduced themselves by name and
role? All team members should understand who each member is,
their roles and skills. This process should include all personnel,
including students and visitors/observers (Curley et al. 2007).

« Surgeon, anaesthetist and registered practitioner verbally
confirm patient, site and procedure. Confirmation of the name
of the patient, the surgery, imaging, the site of surgery and correct
positioning of the patient avoids operating on the wrong patient or
the wrong site.

+ Anticipated critical events. Communicating critical patient
issues during the “Time Out, by sharing risk assessments and plans,
helps to mitigate anticipated critical risks (Middleton 2007).

+ Surgeon reviews: What are the critical, expected or unex-
pected issues, expected blood loss, specific needs and any spe-
cial investigations? A discussion of ‘critical or unexpected steps’
informs the team of the risk of rapid blood loss or of injury, and
confirms specific equipment, implants, preparations and investi-
gations that are required (NPSA 2009).

« Anaesthesia team reviews: Are there any patient-specific con-
cerns? ASA Grade (identifies patient health status), risk of major
blood loss, haemodynamic instability, complications, monitoring
equipment and so on should be considered to highlight potential
problems and their management.

 Practitioner reviews: Has the sterility of the instrumentation
been confirmed and are there any other equipment issues or con-
cerns? This includes verbal confirmation of the sterility of instru-

mentation, and highlighting specific concerns of the scrub team
that have not been addressed by the surgical or anaesthesia team.

« Has the Surgical Site Infection (SSI) bundle been undertaken?
Antibiotic prophylaxis within the last 60 minutes? Confirmation
is required that prophylactic antibiotics have been given during the
previous 60 minutes. Exceptions to this include vancomycin, which
requires two hours to reach therapeutic levels; also patients whose
procedure involves inflating a tourniquet; and women who need a
caesarean section, when antibiotic administration is withheld until
after the umbilical cord has been clamped (Hunter & Finney 2011).
¢ Maintenance of normothermia. Maintaining normothermia
during surgery can reduce the rate of infection. Several studies
have shown the benefits of both preoperative warming and perio-
perative maintenance of normothermia (NICE 2008).

« Use of recommended hair-removal methods. Evidence in the
literature suggests (Tanner et al. 2011) that electric clippers should
be the apparatus of choice to reduce the incidence of postoperative
wound infection.

» Maintenance of glycaemic control. Hyperglycaemia in the
perioperative period can lead to postoperative surgical site infec-
tion in patients undergoing major surgery.

e Has venous thromboembolism (VTE) prophylaxis been
undertaken? VTE is associated with inactivity during surgical
procedures.

¢ Is essential imaging displayed? Imaging is critical to ensure
proper planning and conduct of many operations.

SIGN OUT

(Before any team member leaves the operating theatre)
 Registered practitioner verbally confirms with the team the
name of the procedure recorded. Since the procedure may have
changed or expanded during the operation, the procedure that has
been carried out must be confirmed.

« Verify that the instruments, swab and sharps counts are cor-
rect. Confirmation of final swab and sharps counts must be car-
ried out following local policy. Incidents reported to the National
Reporting and Learning System (NRLS) from April 2007 to March
2008 identified 779 reports of missing or retained swabs and
instruments (NPSA 2009).

 Have the specimens been labelled correctly? False labelling of
pathological specimens is potentially disastrous for a patient and
can result in a frequent source of laboratory error. 18 incidents
reported to the NRLS from September 2007 to August 2008 identi-
fied 105 reports of incorrect or mislabelled specimens (NPSA
2009).

» Have any equipment problems been identified? Accurately
identifying the sources of failure, and instruments or equipment
that have malfunctioned, is important in preventing devices from
being moved back into the theatre before the problem has been
addressed.

o Surgeon, anaesthetist and registered practitioner review the
key concerns for recovery and management of this patient. The
team must carry out a review of the postoperative recovery and
management plan, focusing in particular on intraoperative or
anaesthetic issues that might affect the patient. The aim of this step
is the efficient and appropriate transfer of critical information to
the entire team.




| -
-]

Legal and professional
accountability

Figure 8.1 Legal and professional accountability
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Legal accountability
Issues to consider:

* Civil actions

e Criminal actions

e Intentional torts Source: Aintree University Hospital, Liverpool. * Quality of work
* Unintentional torts ¢ Discrimination
¢ Equality

Figure 8.2 The anaesthetic practitioner checks the patients details and discusses the actions to be taken
during anaesthesia

Source: Aintree University Hospital, Liverpool.
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Modes of accountabhility

Accountability comes in four different modes: professional, self
and others, legal, and contractual. ‘Professional accountability’
refers to a practitioner’s accountability to the Health Care
Professions Council (HCPC) or Nursing and Midwifery Council
(NMC) as a registered practitioner. Registering bodies provide
regulations and competencies that registered practitioners have to
uphold. ‘Self and others accountability’ refers to accountability to
ourselves and others as human beings. For example, people are
accountable to one another for their social behaviour. This mode
of accountability cannot be enforced in law and therefore the other
modes of accountability are necessary to regulate public behaviour.
‘Legal accountability’ protects the public in general through the
criminal courts and protects individuals through the civil courts.
‘Contractual accountability’ refers to employment law, for example
contracts between an employer and an employee (both of these
terms are legally defined; Highfield 2013).

Legal issues

The operating department is a well-known high-risk area and
therefore there is an ever-present potential for litigation
(Figure 8.1). There have been many examples of events over the
years that have led to litigation. Risk assessment, the sister of qual-
ity assurance, can be used to prioritise risks in order to address
them more efficiently. Civil law protects individuals and covers
areas such as negligence, assault, defamation, negligent advice and
false imprisonment (Dimond 2008). Negligence involves acting in
a manner in which no reasonable person would act, guided by the
regulations that normally guide that behaviour. It involves careless
actions or omissions and may be beyond the abilities of the person
undertaking the task. In asserting negligence a plaintiff must prove
four points (Linda 2012):

* A duty of care exists — there must be some relationship between
the plaintiff and defendant that leads to a duty of one to take care
while interacting with the other (for example practitioner/patient,
policeman/criminal, train driver/passengers).

¢ The duty was breached - something occurred that should not
have occurred, or was omitted when it should have been done.

« Harm was suffered - negligence cannot have occurred (in the
legal sense) if no damage was sustained.

« Harm was caused by the act - the action or omission must have
been the cause of the damage (not a later action or omission, for
example).

In court, asking defendants to justify their actions is called a
defence. Some situations can make an act non-negligent, for exam-
ple during an emergency certain actions might be acceptable that
would not be acceptable during a non-emergency. The main
defence that a person can make is to prove that they acted reason-
ably like a competent, ordinary skilled practitioner who normally
undertakes that job (Dimond 2008). However, while many reasons
for negligence may be understandable, they may not be an appro-
priate defence. For example, an overworked scrub practitioner may
not have time to undertake a swab check correctly. Nevertheless,

the lack of time is not the patient’s fault, and every patient deserves
the same care as the previous one. Therefore, the patient would
have every right to sue the hospital for negligence, despite the
fact that the practitioner was working hard at the time and doing
their best to cope. Other ‘reasons’ that are not acceptable include
inexperience of staff, heavy workloads, faulty equipment, shortage
of staff and emergency situations (Dimond 2008).

Assault, in the civil sense, occurs whenever an individual’s body is
interfered with, or is in danger of being interfered with. ‘Interfered
with’ means any contact or threat of contact at all. Assault is
deemed not to have taken place if the individual gives informed
consent for such actions. There are several legal requirements that
must be satisfied to make consent valid (Linda 2012). Consent
must be voluntary, and must be offered freely with no coercion or
persuasion. However, it could be argued that a sedated patient
cannot give voluntary consent if they cannot make a rational deci-
sion. Consent must be informed and the patient must be aware
and understand the implications of what they are consenting to. It
must cover the act, meaning that a ‘blanket consent’ is unlikely to
stand up to scrutiny in court even if the patient agreed to it
(Dimond 2008). Consent must also come from a legally compe-
tent source, which includes consent for minors, mentally ill
patients and so on.

Several defences against the charge of assault are possible, for
example consent is not needed in emergency situations, such as
cardiac arrest, which are life threatening or likely to cause harm to
the person. Other areas of defence against the charge of assault
include protecting the public from an individual’s reckless behav-
iour; the Mental Health Act where a carer needs to restrain a
patient; and self-defence where the individual is being attacked or
is under threat of attack (Linda 2012).

Hospital requirements are different to legal requirements, which
shows the difference between legal accountability and contractual
accountability. If the practitioner admitting the patient did not
check for a consent form, then they would be in breach of contract
and could be counter-sued by the hospital to recover any payment
of damages made to the patient.

Accountahility and professional practice

The regulatory bodies set the tone for the exercise of professional
accountability. Formal education then sets boundaries of practice.
Pre-registration education prepares the individual for the role of
registered practitioner; each practitioner has a scope of practice
appropriate to the individual’s education, skills and competence.
The practitioner, the registration body, the practitioner’s employ-
ers and the law define this scope of practice.

An integrated understanding of legal and professional issues in
perioperative practice will underpin professional roles and ensure
that individual practitioners exercise their duties within the sphere
of their responsibilities and abilities. Understanding and applica-
tion of professional and legal accountability will ensure that quality
patient care is enhanced and protected.
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Interprofessional teamworking

Figure 9.1 Better Training Better Care

This poster refers to a pilot project entitled ‘Better Training Better Care’, which is being supported by Health Education England.

The pilot projects involve using cadaveric workshops to train surgeons and perioperative practitioners, and also to increase collaboration
between all the professions in perioperative care

NHS

Health Education England UHSM
ACADEMY

Dedicated Core Surgical Trainee BTBC List

Surgical pilot seeking to address the quality of surgical training for the core surgical trainees (CSTs)
both year 1 and 2. through the introduction of CST led theatre lists under the supervision of consultants.

Currently, data has been collected through
- structured questionnaires, qualitative interviews

» To improve the quality of surgical training for core

surgical trainees )
and Trainees’ work based assessments (WBAs) on
*Xa MMMM_ ot Inmlngu:n:lunmom for theatre the Intercollegiate Surgical Curriculum
trainees by g mi Yy team B (ISCP) to the
2 ke o
including consultants and theatre practitioners aspects of the pllot:-

and core surgical trainees

+ To improve patient care and sofety » Effectiveness of training lists on gaining

competence
* Effectiveness of training list on trainee &
trainer satisfaction

« Audit of troining list against service and
educational targets

« Effectiveness and significance of the

cadaveric workshop in enhancing the

troinees’ surgical skills required for the
BTEC lists

* Introduction of the CST led theatre lists under
the supervision of the consultant within the
existing compliment of the trust

* Impi in trai comp cies as wellas
satisfaction of both the trainees and trainers

* Improvement in collaborative work in the theatre

environment 9P P
BoryLearing 1]
-5 ed quoalitive and quantitive questionnaires for pati + Study corried out on inguinal hernia to assess the operation time
trainers and trainees and length of stay:-
* Adaptability training booklet for other trusts - BTBC lists operotions are slightly longer but not sufficient to compromise
service delivery
* Poster to communicate with internal cudience - Hospitol stay os kel ol o sertient dore s i
+ 3 monthly updates by email to the trust board by BTBC lists. Further studies with greater numbers are warranted
+ Information leaflets for trainees ond other healthcare staff ok el AR bkl
. ;owﬂ‘FoInt p;“hentuilon for the core surgical trainees, consultant + The importance and benefits of collab $e o5
IO Saire ok theatre managers, waiting list clerks, theatre practitioners,
trainees and consultants
+ The consultants chompions on the BTBClists to date have
highlighted the ad' g dation would bring to trainees prior

to actual BTBC Lists

+ Trainees are securing additional documented signed of f
competencies required for surgeons prior to entry into higher
surgical training (5T3) through the Dedicated Core
Surgical Trainee BTBC Lists pilot

Source: Health Education England. Reproduced under the Open Government Licence.
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here are many ways to describe interprofessional team-

working. One definition is ‘working together with one or

more members of the health care team who each make a
unique contribution to achieving a common goal. Each individual
contributes from within the limits of her/his scope of practice’
(College of Nurses of Ontario 2008: 3).

Interprofessional courses can help members of professions
learn more about each other and about the extent to which knowl-
edge is shared and where it diverges (Howkins & Bray 2008). This
is now a fundamental part of most health-orientated preregistra-
tion programmes.

Clinical governance is seen as a systematic approach to preserv-
ing and improving the quality of patient care within a high-quality
health environment. Interprofessional teamworking can assist in
clinical governance by providing an environment in which all staff
know one another and are aware of each other’s responsibilities
(MacDonald et al. 2010). Registering bodies, in particular the
Health Care Professions Council and the Nursing and Midwifery
Council, support autonomy and accountability for individual
practitioners, while highlighting the need for interprofessional
collaboration.

Several different professions carry out perioperative care, for
example surgeons, anaesthetists, nurses, ODPs, healthcare workers,
radiographers and so on. To provide high-quality patient care it is
important that all professions work together collaboratively, with a
working knowledge of the role of each member of the team (Reel &
Hutchings 2007). For example, while a surgeon can undertake sur-
gery, they may not be aware of the need to prepare particular items
of equipment before the start of the case. Similarly, the anaesthetist
may be able to intubate, but the practitioner assisting them must
ensure that the correct equipment is available and working.

Human errors occur often during surgery, and when they do
happen it is important that the whole team knows about them and
why they happen. Sharing such information between team mem-
bers may help to identify the cause of the error and reduce mis-
takes occurring in the future through better organisation and
better understanding of each other’s roles (Osbiston 2013).
Undertaking the Surgical Safety Checklist (Chapter 6) has helped
to create closer teamworking, as its use involves all members of the
perioperative team.

Although interprofessional teamworking occurs wherever two
or more different professionals work together, Reel and Hutchings
(2007) have argued that it can take away autonomy and independ-
ence from practitioners. For example, an anaesthetist might argue
that an anaesthetic machine had not been checked properly, when
in fact it had. However, Hawley (2007) also suggests that interpro-
fessional working helps professionals learn more about each oth-
er’s roles and is essential for patient-centred care. Collaboration
between professionals can improve patient-centred care through
better understanding and respect within the team (Osbiston 2013).
It is important to understand, nevertheless, that all the profession-
als within the team have their own range of duties and limits to
their practice (MacDonald et al. 2010).

An example of perioperative teamworking could involve posi-
tioning a patient’s arm on an arm board in the correct way. The
anaesthetist will need access to the arm for invasive blood pressure
monitoring, pulse oximeter monitoring and IV fluid access. The
surgeon may need access to the patients body without hyperex-
tending the arm and causing damage to the brachial plexus.
Discussion between the surgeon, anaesthetist and practitioner
would support patient safety and ensure placing of the arm in the
best and safest position.

Knowledge of the role of other members of the team facilitates
the challenging of poor or unsafe practice that may lead to patient
harm, and supports the best ways of carrying out practice to improve
patient care. For example, if surgeons are aware of the knowledge
and skills of the theatre practitioners, then they are much more likely
to ask for help or advice in a collegial way, rather than blaming the
practitioner for not informing them of a problem.

Interprofessional conflicts

Interprofessional conflicts (between surgeons, anaesthetists, ODPs
and nurses) have occurred for many years (Kalisch & Kalisch 1977).
Conlflicts have arisen mainly because of the hierarchy, with sur-
geons traditionally at the top of the tree, anaesthetists underneath
them, followed by nurses and finally ODPs at the root. Often the
underlying professions could not solve problems because of a lack
of communication and assertiveness towards the professions above
them (Stein 1967). This in turn has also led to issues within teams
when senior members of the team are oppressed, leading them
to oppress their juniors. Tame (2012) refers to this as horizontal
violence, and it is known to occur in nursing and ODP teams.

However, in many areas this situation has now eased, because of
the increasingly complex workload of practitioners, high medical
turnover and a high proportion of doctors arriving from other
countries (Coombs 2004). The changes in the professions have
resulted in boundaries becoming blurred. For example, ODP and
nurses can now develop their roles as non-medical anaesthetists or
surgical care practitioners, indicating that they are capable of inter-
acting more with medical professions. A scrub practitioner who
has been working in orthopaedics for 15 years will have a much
better understanding of the equipment needed than a junior sur-
geon who has only just started. Mutual dependency therefore
requires teams to work together with mutual understanding, to
carry out the procedure in the best possible way (Coombs 2004).

Interprofessional education has increased over the past few
years, leading to greater interaction between students from differ-
ent health professions (Howkins & Bray 2008). A recent pilot, sup-
ported by Health Education England, is looking at training junior
surgeons and at increased collaboration with theatre practitioners
within the perioperative environment (Figure 9.1; Health Education
England 2013).

Interprofessional teamworking should therefore be seen as an
advantage to patients, as it assists with decision making in the
patient’s best interests, ensuring safer patient care.
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@ Preparing anaesthetic equipment

Figure 10.1 Basic anaesthetic machine, for use Figure 10.4 ET tubes, laryngoscope, oral airways,
in the anaesthetic room laryngeal mask airways (LMA)

HOjj -

i/

f 7/ 9
A

-
4

Source: Aintree University Hospital, Liverpool.

Figure 10.5 Cuffed tracheostomy tube

Source: Aintree University Hospital, Liverpool.

Figure 10.2 Anaesthetic machine, ECG monitor,
capnograph, ventilator etc., used during surgery

Source: Wikipedia © Klaus D. Peter, Wiehl, Germany.
Reproduced under the Creative Commons Attribution
2.0 Germany License.

Airway tubes

Tracheal tubes (Figure 10.5) provide a way of securing the
patient’s airway. Tracheal tubes are made of polyvinyl
chloride (PVC) and have a radio-opaque line that enables
their position to be determined using X ray. The bevel at
the tip of the tube is left facing and oval. Tracheal tubes are
either cuffed or uncuffed. Cuffed tubes prevent the passage
of vomit into the lungs.

Source: Aintree University Hospital, Liverpool.

Figure 10.3 Guedal (oral) airways Types of tracheal tubes include the Oxford tube, which is
These devices may be used in association with a face an L-shaped tube used for head and neck surgery; the
mask or postoperatively until the patient wakes up armoured tube, which contains a spiral of metal wire or

tough nylon, helping to prevent kinking and occlusion of

the tube; the RAE tube, a preformed tube that fits the

mouth or nose without kinking; and the laser-resistant
stainless steel tube, used when laser surgery is being
performed on the larynx or trachea. Tracheostomy tubes

are short, curved plastic tubes for insertion through
cartilage rings. They include cuffed and uncuffed tubes,
fenestrated tubes and metal tubes. Fenestrated tubes allow
patients to speak. Double lumen endobronchial tubes allow
selective deflation of one lung during thoracic surgery, while
maintaining standard ventilation in the other lung. An
oropharyngeal (Guedel) airway is inserted through the mouth
into the oropharynx to maintain patency of the upper airway.

Source: Aintree University Hospital, Liverpool.

Perioperative Practice at a Glance, First Edition. Paul Wicker. © 2015 John Wiley & Sons, Ltd. Published 2015 by John Wiley & Sons, Ltd.



important to check other items of equipment and ensure that

they are working correctly in order to provide patient safety.
The Association of Anaesthetists of Great Britain and Ireland
(AAGBI 2012) offers guidelines relating to the use of all anaes-
thetic equipment.

Apart from the anaesthetic machine (Figure 10.1), it is also

Consumabhle items

The anaesthetic room needs to contain a large number of consum-
able items that nowadays are in use only once per patient. Airway
consumables include face masks, oxygen masks, oral and nasal air-
ways (Figure 10.3), laryngeal mask airways (LMA), endotracheal
(ET) tubes, laryngoscopes and bougies (Figure 10.4). Other small
consumables include lubricants for LMA or ET tubes, tapes, ties,
gauze roll for a throat pack, eye pads, gum guards and paraftfin jelly
to moisturise the lips. Intravenous equipment includes syringes,
needles, intravenous (IV) cannulae and giving sets. These items are
essential for anaesthesia and must be available and in working
condition (Al-Shaikh & Stacy 2002).

Monitoring devices

Monitoring devices are becoming increasingly complex and
diverse (Figure 10.2). Therefore it is important that the anaesthetic
practitioner and anaesthetist are fully aware of the particular
device: what it is, how it is used safely and how to check it (AAGBI
2009). Monitoring devices provide information about the physio-
logical well-being of the patient and operate in collaboration with
patient observation. Anaesthetic monitors used during general
anaesthesia include, but are not restricted to, pulse oximeter, non-
invasive blood pressure monitor, electrocardiography, airway
monitor, airway pressure monitor, nerve stimulator, invasive arte-
rial pressure and temperature probe. During local anaesthesia
fewer monitors are required; they normally include pulse oximeter,
non-invasive blood pressure monitor and electrocardiography.
The anaesthetist has overall responsibility for ensuring that the
monitors are working properly and that alarm limits have been set
(AAGBI 2009).

Calibrating the monitors prior to use involves reading the man-
ual prior to the patient arriving, or establishing with the anaesthe-
tist the level of calibration required. Monitors should be attached
before anaesthesia starts, in order to establish physiological param-
eters prior to anaesthesia. Recording data in the patient’s notes pro-
vides arecord of their state of health during the surgery. In situations
in which a practitioner is recording vital signs, the anaesthetist has
to ensure that the practitioner is capable of reading the data and
interpreting it correctly, so that the practitioner knows when to
inform the anaesthetist of any problems (Hughes & Mardell 2012).

A central venous pressure (CVP) line helps to monitor fluid
balance, measures the filling pressure of the right atrium and gives
an indication of circulating volume. The anaesthetist inserts the
CVP line by first inserting a needle into the patient, next inserting
the guide wire inside the needle, then removing the needle and
inserting the catheter over the guide wire. X ray is used to confirm
that the catheter is placed correctly. The risks to the patient include

pneumothorax, air embolus, haematomas and infection. An elec-
tronic transducer that is connected to a monitor then measures the
patient’s CVP.

Monitoring arterial blood gases is carried out using a heparin-
ised syringe of patient blood, which is sent off to a laboratory for
analysis. The arterial blood gas results can show the level of carbon
dioxide and oxygen in the blood, indicating the patient’s level of
respiration and also the acid base balance. The normal ranges for
arterial blood results are (Hughes & Mardell 2012):

Pa02: 12-15KPa (90-110 mmHg)
PaCO2: 4.5-6KPa (34-46 mmHg)
HCO3: 21-27.5mmol/L

H+ions: 36—44nmol/L (pH7.35-7.45)

Medical gas cylinders

Medical gas cylinders contain a variety of different gases used for
particular purposes, including for example oxygen, nitrous oxide
and medical air. Therefore, it is important that practitioners know
what they are used for and how to use them (AAGBI 2012).
Medical gas cylinders have labels and are colour coded to help
identify what they contain. Cylinders also have markings on their
shoulder (top curve of the cylinder) or valve block identifying the
name and chemical contents, the cylinder size and capacity, the
empty cylinder weight and the maximum working pressure. Most
cylinders also have plastic collars attached that identify various
other areas for consideration, including directions for use, storage
and handling instructions, shelf life, batch number and product
license number (Hughes & Mardell 2012).

The pin index safety system prevents a cylinder from being
connected to the wrong location. Attaching a cylinder to a piece of
equipment requires the valve to be opened for a few seconds to
blow any foreign materials out of the valve. The cylinder is then
attached to the machine yoke and, once secured, the valve is slowly
opened in an anticlockwise direction. Any leakage will be detected
by a ‘hiss’ from around the area of the valve and yoke (AAGBI
2012). If this cannot be rectified, then the cylinder should be shut
down and removed, and the equipment checked to ensure that it is
not broken or damaged (Al-Shaikh & Stacy 2002).

Fluid warmers

Fluid warmers are used to infuse warm fluid, including blood, into
patients. Dry heat warmers are made of two heated plates into
which a plastic cassette is fitted, which allows the fluid to pass
through the plates and be warmed. There are various models of dry
heat warmers, but all are effective in warming blood and fluids.
The coaxial fluid heating system consists of water heated to
approximately 40°C, which then heats the fluids being infused.
Again, various methods are used, but in all cases the infusion never
comes into direct contact with the warming fluid (Diba 2005;
AAGBI 2009).

There are many more items of equipment used to support
anaesthesia. Anaesthetic practitioners need to be fully aware of
how they work and ensure that they are clean and ready to use
prior to anaesthesia.
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(D) checking the anaesthetic machine

Box 11.1 Checking anaesthetic Figure 11.1 Checklist for anaesthetic equipment

equipment @

* Anaesthetic machine (connections
to gas and electric supplies)

* Monitoring equipment

e Medical gas supplies

® Vaporisers

* Breathing circuits

* Ventilator

® Scavenging systems

® Ancillary equipment

® Single-use equipment

e Airway equipment

e Difficult intubation trolley

© Machine failure

* Recording and audit

Source: Checklist for anaesthetic equipment 2012.
Reproduced with permission of
John Wiley & Sons Ltd.

Checklist for Anaesthetic Equipment 2012
AAGBI Safety Guideline

Checks at the start of every operating session
Do not use this equipment unless you have been trained

Check self-inflating bag available
Perform manufacturer’s (automatic) machine check

® Plugged in

Power supply * Switched on
* Back-up battery charged

* Gas and vacuum pipelines - ‘tug test’
® Cylinders filled and turned off
Gas supplies * Flowmeters working (if applicable)
and suction * Hypoxic guard working
* Oxygen flush working
e Suction clean and working

* Whole system patent and leak free using ‘two bag’ test

 Vaporisers - fitted correctly, filled, leak free, plugged in (if necessary)
Breathing ® Soda lime - colour checked
system o Alternative systems (Bain, T-piece) - checked

* Correct gas outlet selected

Ventilator e Working and configured correctly
Scavenging * Working and configured correctly
Monitors * Working and configured correctly

e Alarms limits and volumes set

Airway  Full range required, working, with spares
equipment

RECORD THIS CHECK IN THE PATIENT RECORD

* Self-inflating bag

* Common gas outlet
Don’t forget « Difficult airway equipment

® Resuscitation equipment

* TIVA and/or other infusion equipment
This guideline is not a standard of medical care. The ultimate judgment with regard to a particular clinical procedure of treatment
plan must be made by the clinician in the light of the clinical data presented and the diagnostic and treatment options available.
© The Association of Anaesthetists of Great Britain & Ireland 2012

()

* Whole system patent and leak free using
Breathing ‘two-bag’ test
system e Vaporisers — fitted correctly, filled, leak free,
plugged in (if necessary)
o Alternative systems (Bain, T-piece) — checked
* Correct gas outlet selected

Ventilator ¢ Working and configured correctly

Airway . . .
equipment e Full range required, working, with spares
Suction © Clean and working

CHECKS BEFORE EACH CASE THE TWO-BAG SYSTEM

A two-bag test should be performed after the breathing system, vaporisers and
ventilator have been checked individually

i. Attach the patient end of the breathing system (including angle piece and filter)
to a test lung or bag.

ii. Setthe gas flow to 51 min-1 and ventilate manually. Check the whole breathing
system is patent and the unidirectional valves are moving. Check the function of
the APL by squeezing both bags.

Turn on the ventilator to ventilate the test lung. Turn off the fresh gas flow, or reduce
to a minimum. Open and close each vaporiser in turn. There should be no loss of
volume in the system.

This checklist is an abbreviated version of the publication by the Associated of
Anaesthetists of Great Britain and Ireland ‘Checking Anaesthesia Equipment 2012".
It was originally published in Anaesthesia.

(Endorsed by the Chief Medical Officers)

If you wish to refer to this guideline, please use the following reference: Checklist for
anaesthetic equipment 2012.

Anaesthesia 2012; 66; pages 662-63.http://onlinelibrary.wiley.com/doi/10.1111/).
1365-2044.2012.07163.x/abstract

Perioperative Practice at a Glance, First Edition. Paul Wicker. © 2015 John Wiley & Sons, Ltd. Published 2015 by John Wiley & Sons, Ltd.




is an essential part of the anaesthetic practitioner’s role, in

collaboration with the anaesthetist (Al-Shaik & Stacey
2002). During induction of anaesthesia, the patient is at one of the
most vulnerable points in their perioperative care, so equipment
error can put the patient at high risk of harm, for example through
airway obstruction, circulatory problems, reduced blood oxygena-
tion or even death due to errors such as flow reversal though the
back bar on the anaesthetic machine (Cheng & Bailey 2002).

Practitioners and anaesthetists should check the anaesthetic
machine using the checklist from the Association of Anaesthetists
of Great Britain and Northern Ireland (AAGBI 2012) and the man-
ufacturer’s manual as guides to ensure that the machine is safe to
use. Often the anaesthetic assistant will assemble and check the
equipment in preparation for the anaesthetist (Box 11.1), who then
ensures that they have the correct equipment for the anaesthetic
procedure. The assistant’s role is therefore to support the anaesthe-
tist, check the equipment and ensure the patient’s safety (Wicker &
Smith 2008).

Errors during anaesthesia have often been associated with a
lack of proper equipment checks. Kumar (1998) states that check-
ing an anaesthetic machine using a checklist can lead to a reduc-
tion in incidents. For example, wrong assembly of the anaesthetic
machine can lead to errors such as high dosages of volatile agents.
A checklist also needs to be completed when equipment is returned
from servicing - it cannot be guaranteed that a serviced, or brand
new, anaesthetic machine is working perfectly.

Risk assessment reduces anaesthetic risks, improves patient
safety and offers a cost-effective, high-quality service. The anaes-
thetic checklist is therefore a method of risk assessment that can
help the anaesthetic practitioner identify risks to the patient from
faulty equipment, and ensure the best patient care during anaes-
thesia (Wicker & Smith 2008).

The Association of Anaesthetists of Great Britain and Ireland
published a document in 2004, updated in 2012 (AAGBI 2012), dis-
cussing the extensive checks required for ensuring the safe use of
anaesthetic equipment. This document has now become the stand-
ard for establishing the best ways of pre-anaesthetic checking of
anaesthetic equipment. It offers a baseline for the safe and effective
checking of parts of the anaesthetic machine such as gas supply pipe-
lines, breathing circuits, ventilators and monitors (AAGBI 2012).

This checking procedure is applicable to all anaesthetic
machines and should take only a few minutes to perform.
Practitioners should use this check alongside any automatic pre-
anaesthetic checking procedures provided on the anaesthetic
machine. They should also keep a record of the routine checking of
anaesthetic machines following the checklist. Anaesthetic techni-
cians should carry out regular full services on all anaesthetic
machines, following the manufacturer’s recommendations, and
the equipment must have an up-to-date service record (Wicker &
Smith 2008). Practitioners should also not assume that a preopera-
tive check can completely protect the user against intraoperative

Making sure that the anaesthetic machine is working correctly

failure of equipment. The following checklist (Figure 11.1)
describes the procedure for checking anaesthetic machines.

Basic steps for checking an
anaesthetic machine

Step 1 - Perform the manufacturer’s automatic machine check.

Step 2 — Make sure the power supply is connected to an uninter-
rupted power supply and the back-up battery is charged.

Step 3 - Check that gas supplies and suction are working: check
flowmeters, hypoxic guard, cylinders and gas pipelines.

Step 4 — Check the breathing system: identify leaks using the ‘two-
bag’ test, check that vaporisers are leak free, soda lime is colour
checked (changing from pink to white means it needs to be
changed), and alternative breathing systems (e.g. Bains Circuit)
are present and working.

Step 5 — Check that ventilator and scavenging systems are working
properly and configured appropriately.

Step 6 - Check that monitors are connected and working. Set
alarm parameters and volume limits.

Step 7 — Check that all airway equipment is ready for use and
working correctly (AAGBI 2012).

The ‘two-bag’ test involves attaching an airway bag to the end of
the circuit and turning on the fresh gas flow (AAGBI 2012). The
system can then be checked to ensure that the circuit is intact and
the valves are working. Turning on the ventilator will ensure that it
is working correctly by observing the bags as they inflate and
deflate.

This checklist shows the basic steps required for checking an
anaesthetic machine at the start of each day. However, the machine
should also be checked prior to the start of every case (AAGBI
2012). This check is of course less complex, but is still essential to
ensure that the anaesthetic machine and airway equipment are
working correctly and are available. The basic checks between
patients should include:

Step 1 - Check breathing system.

Step 2 — Check ventilator.

Step 3 — Check for the full range of airway equipment.

Step 4 - Ensure that suction is clean and working.

There are, of course, many other checks that need to take place. For

example, drugs must be available and in date. Similarly, equipment

for giving drugs should be available, including syringes, needles,
giving sets, alcoholic wipes, Band-Aids® and so on. Difficult
intubation equipment should be easily accessible, and of primary
concern is that the anaesthetic practitioner is qualified and experi-

enced in the relevant speciality (AAGBI 2012).

The anaesthetic checklist is a method of systematically ensuring
that the practitioner carries out a thorough check of the anaes-
thetic equipment. Anaesthetic assistants should therefore check
and sign the anaesthetic checklist, appropriately amended to suit
the equipment, as a standard practice for checking the anaesthetic
machine to provide the best and safest patient care.




@ Anatomy and physiology of the respiratory
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Figure 12.1 Respiratory anatomy Figure 12.4 Cardiovascular anatomy (internal)
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Respiratory system

The chest contains one lung on each side, which is made of soft
tissues and is protected by the ribcage. Each lung is made up of
sections called lobes. The left lung is composed of an upper and
lower lobe and the lingual, which is a small part of the lung resting
near to the heart. The right lung is slightly different and is com-
posed of upper, middle and lower lobes (Figure 12.1).

The purpose of the lungs is to bring pxygen (O,) into the body
and to remove carbon dioxide (CO,). The respiratory system
therefore organises the exchange of gases between the body’s circu-
latory system and the outside air. During inhalation, air travels
through the nasal cavity, pharynx and larynx, which are the upper
airways, into the trachea, primary bronchi and bronchial tree,
which are the lower airways, and finally into the lungs, which
contain small bronchioles and alveoli. During exhalation, the
airflow is reversed (Figure 12.2).

Mechanics of breathing

The chest and diaphragm are used for breathing (Francis 2006).
The diaphragm separates the lungs from the organs in the abdomi-
nal cavity, such as the intestines, stomach and liver. During inhala-
tion external intercostal muscles contract, moving the ribcage up
and out, and the diaphragm moves downwards, the lungs expand
and air is drawn in due to negative pressure within the lungs. The
lungs expand outwards because they are attached to the thoracic
wall by the pleural membranes. During exhalation, the diaphragm
relaxes; air leaves the lungs and the lungs and diaphragm move
back to their original size and position.

Physiology of gas exchange

As air passes through the airways, it eventually reaches very nar-
row terminal bronchioles, at the end of which are the alveoli,
which are very small and bunched together. Millions of alveoli are
present in each lung, providing a huge surface area, and it is here
that gaseous exchange occurs (Wicker 2010). A rapid exchange of
gases is possible here by passive diffusion as the capillary and
alveolar walls are very thin. This occurs because of concentration
gradients - for example high levels of O, within the alveolus
diffuse into the capillary, which has low levels of O,, and high
levels of CO, from the capillaries diffuse into the alveolus, which
has low levels of CO,.

Cardiovascular system

The heart is a pump that circulates blood around the body
(Figure 12.3). The heart has four chambers - left and right atria,
and left and right ventricles (Figure 12.4). The right side of the
heart receives low-pressure deoxygenated blood via the veins, and
pumps it to the lungs via the pulmonary circulation. The left side
of the heart receives oxygenated blood from the lungs and pumps
it at high pressure through the body via the systemic circulation

(Figure 12.5). Cardiac muscle is a specialised form of muscle called
myocardium, which consists of cells connecting with each other
through electrical connections. A rise in intracellular calcium
concentration leads to spontaneous depolarisation, resulting in
contraction of the cell, which produces a wave of depolarisation
and contraction across the entire myocardium (Wicker 2010). The
sino-atrial node controls the depolarisation and contraction of the
heart. This node is located in the right atrium; this group of cells
are often called pacemaker cells. Depolarisation of these cells
causes an electrical wave to spread across the atria towards the
atrioventricular node, which is located in the wall of tissue between
the left and right ventricles. The atria then contract simultane-
ously, pumping blood into each of the ventricles (Figure 12.3). The
electrical wave passes through the atria to the atrio-ventricular
node and then the bundle of His. The electrical wave travels down
the bundle of His and then into the Purkinje fibres, which in turn
split into the right and left ventricles and the wave travels across
the lower part of the myocardium. This results in a contraction of
the ventricles from the bottom to the top, pumping blood up and
out into the pulmonary artery (deoxygenated blood from the right
side) and aorta (oxygenated blood from the left side). The atria
then refill as the myocardium relaxes and the process starts again.

The ECG

Reading the electrocardiogram (ECG) helps anaesthetists and
practitioners to assess the condition of the heart and its conducting
system. ECG monitors also show changes in rhythm and height of
the impulses when there is damage to the myocardium. The PQRS
waves demonstrates depolarisation (contraction) of the heart mus-
cles, whereas the T wave demonstrates repolarisation (relaxation)
of the heart muscles (Wicker 2010). Figure 12.6 shows a normal
lead IT ECG. The P wave illustrates atrial depolarisation. The reason
the P wave is small is because the atria are smaller and contain less
muscle than the ventricles. The Q wave identifies depolarisation
around the bundle of His. The R wave represents depolarisation in
the base of the ventricles, as it spreads through the base of the
heart. This is the largest deflection in the ECG reading because it
involves the largest number of muscles in the heart. The S wave
represents depolarisation of the ventricles as the electrical current
moves from the base of the ventricles upwards towards the atria.
Finally, the T wave illustrates repolarisation of the myocardium
after systole (the period of contraction of the heart) is complete.

The coronary circulation

As the heart contains muscles, the coronary circulation provides
the necessary blood supply to feed the muscles and keep the heart
beating. The left and right coronary arteries, which lie in grooves
called sulci and run over the surface of the myocardium, provide
most of the blood circulation for the heart. These arteries also
divide further into several branches, which become arterioles and
then capillaries.
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() Anaesthetic drugs

Figure 13.1 Action of inhalational

agents
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Figure 13.2 Neuromuscular junction
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consciousness, muscle relaxation and lack of response to pain.

Drugs used in anaesthesia can therefore come under the fol-
lowing headings: induction agents, inhalation agents, muscle
relaxants and analgesics. There are many more drugs used during
anaesthesia, so this chapter will focus on the main drugs that
implement and support anaesthesia.

The purpose of using drugs in anaesthesia is to produce loss of

Induction agents

Induction agents are intravenous drugs that are normally used to
induce anaesthesia prior to the administration of inhalation agents.
They can also be employed as the sole anaesthetic drug by using
total intravenous anaesthesia (TIVA; Lupton & Pratt, 2012).
Thiopentone sodium is a short-acting barbiturate that is still
widely used and results in a smooth and rapid induction of anaes-
thesia. Side effects include cardiovascular and respiratory depres-
sion (BNF 2012). Propofol is supplied in 1% or 2% aqueous
emulsion, containing soya oil, egg phosphatide and glycerol. It is
short acting, with its onset usually between 30 and 40 seconds.
Recovery from the anaesthetic is usually rapid and patients have
less of a hangover effect than with other drugs. Side effects include
bradycardia and hypotension due mainly to systemic vasodilation.
Propofol is not recommended for neonates (BNF 2012). Etomodate
causes less hypotension than other drugs and also provides a rapid
recovery without hangover effect (BNF 2012).

Inhalation agents

Inhalation agents (Figure 13.1) are either gases or volatile liquids.
Volatile liquid agents are administered via calibrated vaporisers
attached to anaesthetic machines, using medical air and oxygen, or
nitrous-oxide/oxygen mixtures as carrier gases for the agent. To pre-
vent hypoxia, the inspired gas mix should always include at least
25% oxygen (BNF 2012). Gases include oxygen and nitrous oxide.
Volatile liquid anaesthetic agents are used for the induction and
maintenance of anaesthesia. Minimum alveolar concentration
(MAC) measures the potency and strength of anaesthetic vapours.
While inhalation agents are effective in producing unconsciousness,
they must be used with care as they have potential side effects,
including inducing malignant hyperthermia, cerebrospinal pressure
increases, hepatotoxicity, cardio-respiratory depression, hypoten-
sion and arrhythmias (BNF 2012; Cox & Bhudia 2009). Sevoflurane
is a rapidly acting volatile liquid anaesthetic. Emergence from the
anaesthetic is swift and it is not irritant to the airways, so is useful in
inhalational induction of anaesthesia (BNF 2012). Isoflurane is also
a volatile liquid anaesthetic. The heart rhythm is usually stable dur-
ing isoflurane anaesthesia; however, it may induce tachycardia, espe-
cially in young patients. Systemic arterial pressure may also fall and
cardiac output can decrease, due to a decrease in systemic vascular
resistance. Side effects include irritation of the mucus membranes,
causing coughing, breath holding and laryngospasm (BNF 2012).
Desflurane is a rapidly acting volatile agent that has around one fifth
the potency of isoflurane (BNF 2010). Emergence and recovery
from the anaesthetic are particularly rapid due to its low solubility.
Unlike other volatile agents, the vaporiser for desflurane requires an
electrically heated pressurised vaporiser. The vapour pressure of

desflurane is three to four times that of others and it boils at 22.8°C,
which is close to room temperature (Andrews & Johnston 1993).
Nitrous oxide is used for maintenance of anaesthesia and in suba-
naesthetic quantities for analgesia. During anaesthesia, nitrous oxide
is used 50-66% with oxygen as part of a balanced technique, in asso-
ciation with other inhalation or intravenous agents. Hypoxia can
occur immediately following the use of nitrous oxide and additional
oxygen should be administered for several minutes after stopping
the flow of nitrous oxide (BNF 2012).

Muscle relaxants

Muscle relaxants (Figures 13.2 and 13.3) are neuromuscular block-
ing agents that produce relaxation of the muscles of the body. This
facilitates the passage of an endotracheal tube to allow adequate
control of respiration and securing of the patient’s airway, as well as
relaxing muscles during surgery. There are two types of neuromus-
cular blocking drugs: depolarising muscle relaxants and non-
depolarising muscle relaxants (BNF 2012; Simpson & Popat 2002).
Depolarising muscle relaxants include suxamethonium, which has
a rapid onset and brief duration of action, making it ideal for
rapid-sequence tracheal intubation. Suxamethonium is normally
administered after the anaesthetic induction, as paralysis is
preceded by painful muscle fasciculation (BNF 2012). Non-
depolarising muscle relaxants include atracurium, mivacurium,
rocuronium and vecuronium. These work differently and compete
with acetylcholine at the receptor sites in the neuromuscular junc-
tions. When they are locked in place, they prevent the contraction
of muscles by inhibiting depolarisation of the neuromuscular junc-
tion. This action may be reversed with anticholinesterase drugs
(BNF 2012). Atracurium is a neuromuscular blocking agent with
an intermediate duration of action of 30-40 minutes and an onset
time of around 2.5minutes. Potential side effects are bradycardia
and histamine release (BNF 2012). Mivacurium has a short dura-
tion of action of around 15-30 minutes and onset of action is
around 2.5 mins. It is metabolised by plasma cholinesterase, so
muscle paralysis can be prolonged in patients deficient in this
enzyme. It tends not to release histamine, although this does occur
sometimes (BNF 2012). Rocuronium is a rapid-onset muscle relax-
ant that works within 2 minutes. It is also reported to have minimal
cardiovascular effects (BNF 2012). Sugammadex is used to reverse
its actions. Vecuronium has an onset of action of around 2 minutes
and lasts for around 25-40 minutes, although this is dose depend-
ent. It does not generally produce histamine release and lacks
cardiovascular effects (BNF 2012).

Analgesics

A variety of analgesics are used in anaesthesia, the majority of
which are opioids (Figure 13.4). Alfentanil and Fentanyl are opi-
oid analgesics that are administered at the induction of anaesthesia
and are particularly used during short procedures (BNF 2012).
Remifentanil is an opioid analgesia that can supplement anaesthe-
sia during induction. It should not be administered by intravenous
injection intraoperatively; however, it is well suited to continuous
infusion. Morphine, pethidine and diamorphine are other opioid
drugs often used during anaesthesia and postoperatively.
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Figure 14.1 Compartmental distribution of Figure 14.2 Osmosis

total body water in a 70 kg male Osmosis is the movement of fluid across a membrane into an area where there
is a high concentration of solutes. Osmotic pressure is pressure that is applied
to the chamber with the highest ratio of solutes, in order to prevent fluid moving
from the chamber with the lowest level of solutes to the chamber with the highest
number of solutes.
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Figure 14.3 Crystalloids
Samples of crystalloid solutions

Figure 14.4 Colloids Figure 14.5 Intravenous cannula inserted in hand ready
Samples of colloid solutions for anaesthetic drugs or intravenous fluids

Source: All photos from Aintree University Hospital, Liverpool.
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with the basic fluid requirements throughout the period of

surgery, replacing preoperative fluid deficits caused by fasting,
and replacing intraoperative fluid losses caused by blood loss, fluid
redistribution and evaporation (Figure 14.5). Selection of appro-
priate fluids depends on the surgical procedure and the expected
blood loss. Normally 0.9% sodium chloride and/or 5% dextrose
are used when the patient undergoes minimal fluid loss; however,
Hartmann’s solution (compound sodium lactate) may be used
when fluid losses are high.

Maintaining normal intravascular volume is important to achieve
the best perioperative outcomes. The main goal of perioperative
fluid management is therefore to create a balance between provid-
ing too little fluid and fluid overload. If fluids are restricted, then
hypotension, increased postoperative nausea, inadequate organ
perfusion and impaired tissue oxygenation can occur (Clancy et al.
2002). On the other hand, infusing the patient with too much
fluid can lead to interstitial oedema, poor wound healing, delayed
gastric emptying, prolonged resumption of bowel function and
heart failure (Bamboat & Bordeianou 2009).

Intraoperative patients have no control over their water balance
and therefore it is essential that anaesthetists, and practitioners,
are aware of the need to control water balance appropriately.
Intravascular volume needs to be assessed accurately throughout
the patient’s surgery, and fluids or electrolyte deficits needs to be
replaced as required. Failure to maintain appropriate fluid levels
may result in severe problems or even death. The main objectives
of fluid management are therefore to maintain good tissue perfu-
sion, ensure adequate oxygen delivery, maintain normal electrolyte
concentration and maintain normoglycaemia and pH of the blood
(Clancy et al. 2002). The overall goal is thus to maintain the effec-
tive circulatory volume while avoiding interstitial fluid overload
whenever possible (Wicker 2010).

A human body weighing around 70kg contains approximately
42 litres of fluid: 28 litres are intracellular fluid (ICF), 11 litres are
extracellular fluid (ECF) and 3 litres are plasma (Figure 14.1). Fluid
passes between intracellular (ICC) and extracellular (ECC) compart-
ments by osmosis (Figure 14.2). Solutes, such as NA*, K* and Hc0, ,
tend to stay within each of the compartments, and ICC tend to
contain a greater quantity of solutes than ECC (English et al. 2013).

Perioperative fluid management is managed by providing crys-
talloid solutions to support interstitial fluid volume (within cells)
and colloids to provide intravascular volume (plasma and red
blood cells; Wicker 2010). When sodium chloride (normal saline)
is given, the sodium is prevented from gaining access to the ICF
by the sodium pumps in the cells. As this results in maintaining
isotonic solutions, water is not exchanged between ICF and ECE
However, if water only is infused, usually in the form of dextrose
5%, then it enters both the ICF and the ECF, expanding the total
body water (TBW).

Crystalloids (e.g. compound sodium lactate and normal saline;
Figure 14.3) are true solutions that contain no particulates, and
they expand intravenous circulation (IVC) adequately and generate
a small increase in plasma volume. Crystalloids do leave the IVC
faster than colloids, reducing by about 50% in around 30 minutes.
Crystalloids, however, are just as effective as colloids in restoring
intravascular volume if they are given in sufficient quantities;
that is, around three or four times the volume needed when
using colloids (Clancy et al. 2002).

Intraoperative fluid management includes supplying the patient

Effects of crystalloids

Hartmann’s solution

This is an isotonic solution that has little effect on ICF, although its
effects increase depending on the volume of solution infused. The
lactate is converted by the body into bicarbonate and it also tends
to lower serum Na*.

Normal saline (NS)

This solution is normally at a concentration of 0.9%. Large volumes
of NS can produce hyperchloremic acidosis due to the high sodium
and chlorine content (approximately 154 mEq/L). Plasma bicarbo-
nate decreases as chloride concentration increases. Its preferred
use is when the patient is undergoing hypochloremic metabolic
acidosis. Hyperchloremia can result in renal vasoconstriction,
decrease in glomerular filtration rate, suppression of renin activity
and lowered blood pressure (Quilley et al. 1993).

5% dextrose

Normally the glucose is metabolised in the body, leaving pure
water. This solution helps to maintain fluids in patients on sodium
restriction.

Hypertonic saline (2%, 3% and 7.5%)

Small volumes are normally used for reducing intracranial pres-
sure. This solution increases plasma volume by extracting fluid
(via osmosis) from the interstitial fluid volume (IFV) and ICF
(Clancy et al. 2002).

Effects of colloids

Colloids (Figure 14.4) contain particles suspended in fluid, rather
than being a solution that does not contain particles. Examples of
colloids include blood-derived albumins, dextrans, gelatins and
starches (English et al. 2013). Colloids normally have a high molecu-
lar weight and are therefore unable to pass through semi-permeable
membranes, so they remain confined in the intravascular compart-
ments. Colloids also are not able to correct water and electrolyte
deficiencies (Clancy et al. 2002). Colloids, often Gelofusine, are
therefore the most obvious choice to expand intravascular fluids,
since most of the colloids stay in the IVC for up to six hours. Less
than 1-1.5 litres per day of colloids is therefore normally required,
and initial resuscitation is rapid.

Blood and blood byproducts

Blood and blood byproducts are also used to replace a loss of fluids
in the body. During surgery, loss of blood can be a major issue.
These blood products include whole blood, packed red blood cells,
leukocyte-depleted blood, fresh frozen plasma, platelets and other
products (Clancy et al. 2002). Normally, crystalloid or colloid
solutions replace minimal blood loss, as long as there is a low
risk of anaemia, which is less than 7-8 gm/dl of haemoglobin. If
haemoglobin drops below 7 gm/dl, or blood loss is greater than
approximately 15% of blood volume, then transfusion of blood or
packed red blood cells is required. The average blood volume in
adults is 75 ml/kg in males and 65 ml/kg in females.
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Figure 15.1 CARESCAPE Monitor B850

The CARESCAPE Monitor B850 can be used for patients both preoperatively and postoperatively.
The monitor is a high-acuity monitor that can help practitioners manage their patients by providing
a dependable level of data continuity and integration across care areas

ECG rhythm Pulse rate

Pulse waveforms Oxygen saturation

Respiration waveforms Respiration rate

Blood pressure Timing

Temperature

Source: GE Healthcare. Reproduced with permission of GE Healthcare.

The CARESCAPE Monitor B850® system

(http://www3.gehealthcare.com/en/Products/Categories/Patient_Monitoring/Patient_Monitors/CARESCAPE_Monitor_B850)

is indicated for monitoring the status of:

¢ Haemodynamics, including ECG, ST segment, arrhythmia detection, ECG diagnostic analysis and measurement, invasive pressure,
non-invasive blood pressure, pulse oximetry, cardiac output, temperature, impedance respiration and SvO2 (mixed venous oxygen
saturation)

 Airway gases: Fi/Et CO,, O,, N,O and anaesthetic agent

® Spirometry

® Gas exchange: O, consumption (VO,), CO, production (VCO,), energy expenditure (EE) and respiratory quotient (RQ)

¢ Neurophysiological function, including electroencephalography (EEG), entropy, bispectral index (BIS) and neuromuscular transmission
(NMT) monitoring

Perioperative Practice at a Glance, First Edition. Paul Wicker. © 2015 John Wiley & Sons, Ltd. Published 2015 by John Wiley & Sons, Ltd.



adverse incidents, but it does reduce the risks by detecting

the consequences of errors, and by giving early warning
that the condition of a patient is deteriorating (AAGBI 2007).
Monitoring the patient is therefore one of the most important tasks
during anaesthesia in order to assess the patients physiological
status during surgery and anaesthesia. Monitoring must also be
used alongside careful clinical observation by the anaesthetist and
the practitioner, as there may be occasions when the equipment
does not detect unfavourable clinical developments (Australian
and New Zealand College of Anaesthetists 2013). The anaesthesia
team is responsible for recording the results on the patients notes
and in the care plan. This provides a record of the patient’s status
during surgery, which may be useful during and after the
procedure. Monitors are therefore employed to provide contin-
uous assessment of the patient’s physiological status and the depth
of anaesthesia (Figure 15.1; O’Neill 2010).

Some of the monitors used include electrocardiogram, pulse
oximeters, nasopharynx temperature probe, vapour analyser,
capnography and non-invasive blood pressure monitor (AAGBI
2007). When clinically indicated, several other devices are also
used and need to be understood in order to ensure that they are
fitted correctly and provide appropriate results, for example
electroencephalogram, central venous pressure, transoesophageal
echocardiogram, cardiac output monitor, neuromuscular function
monitor and respiratory monitor.

Monitoring of patients may not prevent all perioperative

Electrocardiogram (ECG)

The ECG monitor measures and records the electrical activity of
the heart, which indicates normal or abnormal cardiac rhythms,
providing the anaesthetic team with early warnings of cardiac
problems. Normal sinus rhythm is initiated by the sinus node,
which contracts the right and left atrial muscles followed by the
ventricles. Contraction of cardiac muscles is called systole (O’Neill
2010). The atria and ventricles contract at different times, leading
to a sequence of blood leaving the atria to enter the ventricles,
followed by blood leaving the ventricles to enter the pulmonary
artery and the aorta. This sequence is recorded on the ECG as a
PQRST wave. Normal sinus rhythm in adults is around 60-80
beats per minute, although babies and children may have heart
rates as high as between 100 and 150 beats per minute (AAGBI
2007). Abnormal cardiac rhythms include tachycardia, supraven-
tricular tachycardia, atrial flutter, sinus bradycardia, atrioventricu-
lar block, atrial fibrillation and asytole.

Puise oximeters

A pulse oximeter measures the saturation of oxygen in the patient’s
blood. Normal oxygen saturation is between 94% and 100%;
anything less than 94% is seen as causing problems for the patient.
The pulse oximeter is normally attached to a finger, earlobe or toe.
The light source in the probe passes through the tissue and the
patient’s oxygen concentration is measured via the absorption of the
light, and then recorded on the monitoring screen (O’Neill 2010).
The light is detected by light sensors and is altered by the levels of
oxyhaemoglobin and deoxyhaemoglobin. The pulse oximeter
should be regularly checked to ensure that it is correctly placed on
the extremity and also that circulation at that point is not impaired.

Temperature probes

The patient’s temperature must be recorded prior to anaesthesia,
because having a temperature of less than 36 °C puts the patient at
risk of hypothermia, and therefore the surgery and anaesthesia
should not commence. For example, the patient’s body tempera-
ture can fall one or two degrees because of the lack of shivering and
peripheral vasodilation while under anaesthesia (O’Neill 2010).
The patient’s temperature is normally monitored every 30 minutes
throughout surgery to ensure that it is kept within normal limits,
especially during long procedures and when warming devices are
being used. Heat production is also reduced during anaesthesia as
anaesthetic agents reduce metabolic rate, relax muscles and pre-
vent behavioural responses to heat loss. The patient’s temperature
can furthermore be altered by exposure of internal organs, such as
abdominal contents, and the use of cold saline solutions or
washouts.

Vapour analyser

Vapour analysers are monitored by anaesthetists during anaesthe-
sia. The purpose of such a device is to monitor the concentration
of volatile anaesthetics in the gas flow using MAC values. The
monitor can record the vapourising agent and the percentage of
volatile anaesthetic in the gas on the monitor. Vapour analysers are
invaluable for assessing the correct concentration of an inhalation
agent. However, they do not always detect all possible contami-
nants (Strachan & Richmond 1997).

Capnography

A capnograph measures and records end tidal CO, which is a
direct measurement of the ventilation of the lungs. Correct or
appropriate levels of CO, help to confirm that the endotracheal
tube is placed correctly and that the patient is receiving the appro-
priate level of oxygen (O’Neill 2010). The CO, sampling tube con-
nects to the far end of the breathing circuit, thereby detecting the
CO, expired by the patient. The other end of the sampling tube
connects to the monitor. The levels of carbon dioxide are recorded
on the monitor as waveforms. The rise or fall of CO, levels
recorded by the capnograph alerts the anaesthetic team to issues
such as faults in the breathing circuit or ventilation system
(1CO,), hypotension (|CO,), malignant hypothermia (1CO,)
and reinhalation of gases by the patient during ventilation
(1CO,; AAGBI 2007).

Non-invasive blood pressure (NIBP)
measurement

NIBP is measured using a blood pressure cuff, which is fastened
around the arm or leg. The air tube is then attached to the monitor,
which inflates and deflates the cuff according to time settings. The
blood pressure reading is displayed on the monitor and consist-
ently registers systolic, mean and diastolic pressures. Invasive
blood pressure monitoring equipment is also used to provide a
continuous record of blood pressure. This normally works by con-
necting a monitor to a transducer, which in turn is connected to an
intra-arterial line.
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@ General anaesthesia

Figure 16.1  Anaesthetic drugs cupboard
in anaesthetic room

Source: All photos from Aintree University Hospital, Liverpool.

Figure 16.2 Anaesthetic drugs prepared for anaesthetic,
including Propofol, muscle relaxants and
analgesics
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eneral anaesthetics (GA) are drugs that produce reversible

loss of all sensations and consciousness and depress the

central nervous system (CNS) to a sufficient degree to permit
surgery to occur (Figure 16.1). The ‘triad of anaesthesia” highlights
the need for unconsciousness, analgesia and muscle relaxation.

Signs and stages of anaesthesia
(Guedel's signs)

GA cause a descending depression of the CNS: the higher func-
tions are lost first and progressively lower areas of the brain are
involved. The vital centres located in the medulla are paralysed as
the depth of anaesthesia increases. In 1920, Guedel (Larson 2008)
described four stages of anaesthesia, which, although updated, are
still applicable today (Hughes & Mardell 2012). The first stage is
analgesia, which starts from the beginning of anaesthetic inhala-
tion and lasts up to loss of consciousness. Pain is progressively
abolished during this stage. The second stage is excitement, when
the patient may experience delirium, become restless and their
heart rate and BP may rise, which is unlikely to occur in modern
anaesthesia. The third stage is surgical anaesthesia, when the
patient becomes unconscious, breathing is regular and the skeletal
muscles relax, allowing surgery to start (Figure 16.2). The fourth
stage is medullary paralysis, which results in cessation of breath-
ing, failure of circulation and possibly death. This stage should
never be reached in general anaesthesia.

Induction, maintenance and extubation

Patients may be premedicated on the ward before anaesthesia
using drugs such as opiates or sedatives, to allay anxiety and appre-
hension prior to anaesthesia. Anti-anxiety drugs also include
benzodiazepines like diazepam, midazolam or lorazepam, which
are popular because they produce tranquillity and smooth induc-
tion, with little respiratory depression or postoperative vomiting
(Goodman & Spry 2014).

Following preparation of the patient in the anaesthetic room,
the patient is induced with an intravenous induction agent after
adequate preoxygenation (Figure 16.3). Intravenous anaesthetic
induction agents are drugs that are used for induction of anaes-
thesia and on injection produce rapid loss of consciousness.
Thiopentone sodium and propofol are frequently used and have a
rapid onset and short duration of action. Muscle relaxants, such as
suxamethonium or rocuronium, are given to facilitate laryngoscopy
and intubation. Anticholinergics such as atropine or hyoscine may
also be administered, primarily to reduce salivary and bronchial
secretions, although their main use now is to prevent vagal brady-
cardia, hypotension and laryngospasm, which is precipitated by
respiratory secretions (Goodman & Spry 2014).

Anaesthesia is then usually maintained by an inhalational
agent, analgesics and non-depolarising muscle relaxants such as
atracurium or pancuronium. Inhalational agents refer to the deliv-
ery of gases or vapours (including O,) to the respiratory system
to produce anaesthesia (Hughes & Mardell 2012). Nitrous oxide
(N,0O) is a weak anaesthetic but a powerful analgesic, and therefore
needs other agents for appropriate surgical anaesthesia. Isoflurane
depresses the respiratory drive and ventilatory responses, and is an
excellent muscle relaxant that potentiates the effects of neuromus-
cular blockers. Sevoflurane and desflurane produce rapid induction

and emergence from anaesthesia with minimal systemic effects,
including mild respiratory and cardiac suppression.

Anaesthesia is maintained with an N,O and O, mixture along
with an inhalational anaesthetic agent and other anaesthetic drugs.
Neostigmine is used to reverse muscle paralysis during extubation.

Administration of anaesthetic agents

Different techniques are used according to the facilities available,
agents used, condition of the patient, and type and duration of
operation. Using an anaesthetic machine, the gases are delivered to
the patient through a tightly fitting face mask or endotracheal
tube. Respiration can be controlled and assisted by the anaesthe-
tist. Using an open system, the exhaled gases are allowed to escape
through a valve and fresh anaesthetic mixture at a high flow rate is
drawn in each time the patient breathes (Goodman & Spry 2014).
Using a closed system, the patient rebreathes the exhaled gas
mixture after it has circulated through soda lime, which absorbs
CO,. The flow rates are low, which is useful for expensive agents
such as desflurane; however, determination of inhaled anaesthetic
concentration is difficult. An alternative is to use a semi-closed
system where partial rebreathing is allowed through a partially
closed valve (Goodman & Spry 2014).

Total intravenous anaesthesia (TIVA)

Total intravenous anaesthesia is a technique of general anaesthesia
that uses a combination of agents given intravenously in the
absence of all inhalational agents, including nitrous oxide. Propofol
was introduced into clinical practice in 1986 and has become
widely used as a component of TIVA. TIVA has grown in popularity
in recent times because the pharmacokinetic and pharmacody-
namic properties of modern drugs such as propofol and the newer
synthetic, short-acting opioids make them very suitable for admin-
istration by continuous infusion (Hughes & Mardell 2012).
Furthermore, the development of enhanced delivery systems that
can control TIVA are as straightforward and user friendly as
conventional inhalational techniques. The result is an easy-to-use
modern system of providing anaesthesia, which allows rapid,
precise and independent control of amnesia, hypnosis and analgesia
(EBME 2013)

Complications of general anaesthesia

During anaesthesia complications can include respiratory depres-
sion and hypercarbia, salivation, respiratory secretions, cardiac
arrhythmias and asystole, fall in BP, aspiration of gastric contents
leading to acid pneumonitis, laryngospasm and asphyxia, delirium
and convulsions. After anaesthesia, patients can suffer from nausea
and vomiting, persistent sedation and impaired psychomotor
function, pneumonia, atelectasis, organ toxicities including liver
and kidney damage, nerve palsies due to faulty positioning, and
emergence delirium. Postoperative nausea and vomiting can be
prevented by using anti-emetics such as metoclopramide, ondan-
setron and granisetron. By enhancing gastric emptying, they
reduce the chances of reflux and its aspiration. Combined use of
metoclopramide and H2 blockers (which block the histamine H2
receptors in the stomach, decreasing the production of acid by
these cells) is more effective.
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Figure 17.1 Local anaesthetic being injected prior to Figure 17.2 Local anaesthetic injected into a knee
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Figure 17.3 EMLA

EMLA is an acronym for eutectic mixture of local anaesthetics.
It contains lignocaine 2.5% and prilocaine 2.5% in a cream.

It takes 40 minutes to work effectively. An occlusive dressing
is placed on top to prevent loss or removal of the EMLA cream

Source: All photos from Aintree University Hospital, Liverpool.
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local anaesthetic (LA) is a drug that causes reversible local

anaesthesia and a loss of nociception. When it is used on

specific nerve pathways (as a nerve block), effects such as
analgesia (loss of pain sensation) and paralysis (loss of muscle
power) can be achieved.

Local anaesthetic drugs temporarily block impulse conduction
along nerve axons. They act by blockading sodium channels so
that the threshold for excitation increases, impulse conduction
slows down, the rate of rise of the action potential declines, and the
ability to generate an action potential is abolished or cancelled.
When the influx of sodium is interrupted, an action potential can-
not arise and signal conduction is inhibited. Local anaesthetics
block conduction in the following order: small myelinated axons
(e.g. those carrying nociceptive impulses), non-myelinated axons
and then large myelinated axons. Thus, a differential block can be
achieved, in other words pain sensation is blocked more readily
than other sensory modalities. On occasion, patients may suffer
from local anaesthetic toxicity.

Clinical use of local anaesthetics

There are three modes of LA administration: surface, infiltration
and nerve blockade (O’'Neill 2010). Surface anaesthesia is when
there is direct application of the drug on the surface, such as skin
and wounds (Figure 17.1). Infiltration anaesthesia occurs when LA
is injected into subcutaneous tissue in order to paralyse nerve end-
ings during minor surgical and dental procedures. A nerve block
occurs when LA is injected in the vicinity of major nerves, and is
used for surgical, dental and diagnostic procedures and for pain
management (Hopley & Van Schalkwyk 2006).

Local anaesthetics belong to one of two classes: aminoamides
and aminoesters. Synthetic local anaesthetics are structurally
related to cocaine, but they differ from cocaine mainly in that they
do not produce hypertension or local vasoconstriction, with the
exception of ropivacaine and mepivacaine, which do produce low-
level vasoconstriction. Aminoesters include agents such as benzo-
caine, chloroprocaine, dimethocaine, novocaine and amethocaine.
Aminoamides include bupivacaine, dibucaine, levobupivacaine,
lidocaine, mepivacaine, prilocaine and ropivacaine. Lidocaine is
one of the most popular drugs, as it is one of the fastest-acting local
anaesthetics listed above (Hopley & Van Schalkwyk 2006).

Local anaesthetics provide a reversible regional loss of sensa-
tion leading to the reduction of pain, thereby facilitating surgical
procedures. Delivery techniques include topical anaesthesia, infil-
trative anaesthesia, ring blocks and peripheral nerve blocks. Local
anaesthetics are easy to administer and are safer than general or
systemic anaesthetics, therefore they are used whenever applicable
(O’Neill 2010).

Topical anaesthetics

Administration of topical anaesthetics to control pain associated
with procedures such as laceration repair may avoid the need for
local anaesthesia injections and associated pain from the injec-
tions. Many dosage forms exist, such as gels, sprays, creams, oint-
ments and patches, which provide the clinician with choices for
application under various circumstances. Topical anaesthetics are

used for various skin and mucous membrane conditions, for exam-
ple pruritus and pain due to minor burns, skin eruptions (e.g. vari-
cella, sunburn, poison ivy, insect bites) and local analgesia on
intact skin (Coventry 2007). With the exception of lignocaine-pri-
locaine in combination (EMLA; Figure 17.3), topical anaesthetics
are poorly absorbed through intact skin. EMLA has also been
applied to children to minimise discomfort prior to injections or
starting an intravenous line (Gavin 2008). EMLA should be
removed after it has been used to prevent skin damage or
irritation.

Infiltrative local anaesthetics

Patient comfort is essential during the administration of local
anaesthetic agents. Infiltration anaesthesia is accomplished by
administering the local anaesthetic solution intradermally, subcu-
taneously, or submucosally across the nerve pathway that supplies
the area of the body that requires anaesthesia. A common admin-
istrative technique is to inject the local anaesthetic subcutaneously
in a circular pattern around the operative site, which is often
referred to as a ‘field block’ technique (O’Neill 2010). When
injected, local anaesthetics reversibly block nerve conduction near
their site of administration, thereby producing temporary loss of
sensation in a limited area. Lower concentrations of local anaes-
thetics are typically used for infiltration anaesthesia (Hopley &
Van Schalkwyk 2006). Reduced dosage is required for patients who
are debilitated or acutely ill, who are either very young or very old,
and in patients with liver disease, arteriosclerosis or occlusive arte-
rial disease (Gavin 2008). A common use for injected anaesthetics
includes subcutaneous infiltration for IV placement, superficial
biopsies or suturing; submucosal infiltration for dental procedures
or laceration repairs; wound infiltration for postoperative pain
control at an incision site; intra-articular injections (Figure 17.2)
for orthopaedic postsurgical pain control or arthritic joint pain
control; and infiltrative nerve blocks to reduce pain in ankles, the
scalp or digits (Coventry 2007).

Adverse effects are usually caused by high plasma concentra-
tions of a local anaesthetic drug that result from inadvertent
intravascular injection, excessive dose or rate of injection,
delayed drug clearance or administration into vascular tissue.
Possible adverse effects caused by high plasma concentration
may include seizures as a result of CNS stimulation or respiratory
arrest caused by CNS depression; bradycardia, arrhythmias,
hypotension, cardiovascular collapse and cardiac arrest caused
by heart depression, or hypertension, tachycardia and angina
caused by local anaesthetics that contain epinephrine; other
adverse effects can include transient burning sensation, skin dis-
coloration, swelling, neuritis, tissue necrosis and sloughing
(Gavin 2008; O’Neill 2010). Allergic reaction to local anaesthet-
ics is rare and accounts for less than 1% of all reactions to local
anaesthetics. Allergic reactions may be attributed to other factors
such as acute toxicity (e.g. inadvertent intravascular injection
that causes high plasma levels), psychomotor reactions (e.g.
patient is anxious or apprehensive), pharmacological properties
of local anaesthetics, concurrent drug therapy (e.g. tachycardia
caused by epinephrine) or preservatives such as paraben or
sulfites, which may be present in multidose vials.
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the back, arm, leg or the lower half of the body. This differs

from local anaesthesia, which is used on small parts of the
body such as a tooth or an area of skin. Regional anaesthetic
techniques can be used centrally or peripherally. The central tech-
niques can include epidural and spinal anaesthesia. The peripheral
techniques can include brachial plexus blocks and nerve blocks,
for example at the ankle or axilla (Burkard et al. 2005). Regional
anaesthesia may be performed as a single injection, normally
lidocaine or bupivacaine, via a syringe or as a continuous infusion
via a catheter, through which medication is given over a prolonged
period providing a continuous peripheral nerve block. Regional
anaesthesia can also be induced by injecting local anaesthetics
directly into the veins of a limb, following the occlusion of the
circulation by using a tourniquet. This is called an intravenous
regional technique (for example a Bier’s block). The three areas
covered in this chapter include epidural, spinal and intravenous
regional techniques.

Regional anaesthesia is used on large parts of the body, such as

Anatomy of the spine

The spine has 33 vertebrae in total, including 7 cervical, 12 thoracic,
5 lumbar, 5 sacral and 4 coccygeal vertebrae, with the high
points between C5 and L5 and the low points between T5 and S2.
The spinal cord starts at the foramen magnum and ends at L1. The
cauda equina are a nerve group at the lower dural sac. The sagittal
sections are composed of the outermost layer, being the supras-
pinous ligament, the middle layer being the intraspinous ligament
and the innermost layer being the ligamentum flavum. Between
each of the spinous processes are the supraspinous and intras-
pinous ligaments. From the inside outwards, the spinal cord is
covered by the pia mater, the subarachnoid space, the arachnoid
mater and then the dura mater, external to which is the epidural
space, which is surrounded by the ligamentum flavum.

Effects of local anaesthetics

The factors affecting the distribution of the anaesthetics in the
spine include the site of injection, the patient’s anatomy, the vol-
ume of the cerebrospinal fluid (CSF), characteristics of the local
anaesthetic and the dose and volume used. The uptake of the
local anaesthetic occurs by diffusion and the elimination of the
anaesthetic determines the duration of the block, for example
vasoconstriction can decrease the rate of elimination and make
the block last longer (Hadzic 2007). Cardiovascular effects can
become apparent if sympathetic preganglionic neurones are
blocked, leading to a reduction in venous return, stroke volume,
cardiac output and blood pressure. These effects can be reduced by
increasing cardiac preload by infusing a minimum of 1 litre of a
crystalloid solution, or by giving ephedrine to reduce hypotension.
High spinal anaesthesia can lead to paralysis of abdominal and
intercostal muscles leading to coughing and limited clearing of
airway secretions, as well as apnoea caused by hypoperfusion of
the respiratory centre (Hadzic 2007).

Spinal technique

In preparation for spinal anaesthesia (Figures 18.1 and 18.2), the
patient should be monitored using an ECG, non-invasive blood
pressure and pulse oximeter. Patients are normally positioned in a
lateral or sitting position; however, they can also be prone (Burkard
et al. 2005). Spinal needles are used to deliver anaesthetic drugs.
They usually have a sharp and pointed cutting edge and a hollow
throughout the length of the needle, sometimes with a hole along
the side of the needle (O’Neill 2010). Using the midline approach,
the needle progressively penetrates the skin, subcutaneous tissue,
supraspinous ligament, interspinous ligament, ligamentum fla-
vum, epidural space, dura mater and finally the arachnoid mater
and into the subarachnoid space. The local anaesthetic spreads to
the cauda equina and nerve roots, and may defuse to the spinal
cord. Contraindications for spinal surgery include issues such as
infection, coagulopathy, hypovolaemia or increased intracranial
pressure (Hadzic 2007). Complications can include back pain,
headache and failed block.

Epidural technique

Epidural anaesthesia (Figures 18.3 and 18.4) is commonly used
because of its versatility, and can be used at any part of the spine
from the neck downwards. It is most often used for surgery on the
lower limbs, perineum, abdomen, thorax and pelvis (Burkard et al.
2005). The most common point of injection for an epidural anaes-
thetic is the midline of the lumbar vertebrae for surgery on lower
limbs, or the thoracic region for surgery on the abdomen. The nee-
dle is inserted as far as the epidural space, and an epidural catheter
is then inserted and the needle removed (Wedel & Horlocker
2005). The epidural space lies between the vertebral ligaments and
the dura mater and contains fatty areolar tissue. The anaesthetic
agent spreads through the areolar tissue towards the nerve roots
and spinal cord. The extent of the sensory blockade can be assessed
by a ‘pin prick using a needle, cold ether spray or ice. Complications
of epidural anaesthetics include penetration of a blood vessel,
hypotension, headache, back pain and infection (Hadzic 2007).

Intravenous regional techniques

Bier’s block is one of the most common uses of intravenous regional
techniques. Usually the Bier’s block is used for open surgery or
closed reductions of the hand or lower arm (O’Neill 2010). Because
of the possible complications caused by the tourniquet, time is
limited to a maximum of 90 minutes. This procedure should not be
used for crush injuries or in small children. An intravenous catheter
is inserted in the limb as distally as possible. A double tourniquet is
then placed on the limb, the limb is exsanguinated and the proximal
cuff is then inflated. Lignocaine or prilocaine is injected and the
catheter is removed (Rosenberg & Heavner 1985). The tourniquet
may be totally deflated after around 25 minutes, as the local anaes-
thetic will have been absorbed by the tissues in the arm. Prior to
25 minutes, systemic toxicity may occur if the cuff is deflated,
allowing the local anaesthetic to circulate around the body.
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crub practitioners train either as preregistration operating

department practitioners (ODPs) or as postregistration nurses.

ODP training is now increasing in popularity, as the training
programmes are designed specifically to train perioperative practi-
tioners in all three roles in the operating department: anaesthesia,
surgery and recovery. Scrub practitioners must have a thorough
knowledge of operating room procedures, including the instruments
needed for specific surgery, and must be able to stay calm and clear-
headed even under pressure. Communication skills are essential for
practitioners to help in their primary duties of working with surgeons
and assisting them during the surgery (Wicker & Nightingale 2010).
Perioperative practitioners provide patient care before, during and
after surgical procedures. They are registered, with specialised
surgical expertise, and can serve in the surgical team as either scrub
or circulating practitioners. Scrubbing in to work directly with the
surgeon is the more exciting of the two roles, but circulating
practitioners are also vital to the surgical team (Figure 19.1).

Circulating practitioners

It is important that practitioners create and maintain a clean and
sterile environment in preparation for treating patients. Having a
clean and safe environment will promote health for staff and affect
the health of patients positively (Gruendemann & Fernsebner
1995). Educating a patient is one of the most important aspects of
perioperative care. It is important that perioperative practitioners
support and care for patients and educate them about their treat-
ment and health before and after surgery.

Before a surgical procedure gets underway, the circulating prac-
titioner is responsible for setting up the operating room correctly
(Phillips 2007). This includes checking its inventory of dispos-
ables, such as pads and sponges, and sterilised instruments from
the autoclave. The circulating and scrub practitioners set up the
surgical area, laying out instruments and supplies according to the
surgeons preferences. The circulating practitioners also check all
equipment needed during the procedure to verify that it is func-
tioning normally. When the patient arrives in the OR, the circulat-
ing practitioner usually verifies the patient’s identity and necessary
consent forms and then reviews the site and nature of the proce-
dure with the surgeon (Phillips 2007).

During the surgical procedure, circulating practitioners remain
outside the sterile field. Circulating practitioners also work to pro-
mote the cleanliness and sterility of the operating room and tell
operating room staff of anything that may cause contamination.
They are also responsible for opening sterile objects, so that the
surgical team may easily access the sterile equipment without
becoming contaminated (Phillips 2007). The circulating practi-
tioners and other members of the surgical team position the
patient correctly on the operating table. The circulating practi-
tioner connects any necessary equipment, such as suction and dia-
thermy, and liaises with the surgeon about their needs. During the
operation, the circulating practitioner provides the surgical team
with sterile fluids and medications as needed and renews the surgi-
cal team’s supplies if they require extra disposables or instruments.
Each member of the surgical team has specific personal responsi-
bilities, and maintaining an oversight of the patient’s condition is
one of the circulating practitioner’s responsibilities (Wicker &
Nightingale 2010).

Perioperative practitioners also play a role in patient care before
and after procedures. Before surgery, a practitioner draws up the
patient’s plan of care and spends time with them to properly docu-
ment and record any allergies or other health-related issues. After
surgery, the circulating practitioner helps the scrub nurse and
other staff to clean the room and prepare it for the next procedure
(Figure 19.2; Wicker & Nightingale 2010).

Scrub practitioners

The role of scrub practitioners is to support and assist surgeons
during the surgical procedure, to ensure the best, safest and most
effective care for the patient (Smith 2005). To do this they must
have knowledge of anatomy and physiology, surgery, and the
instruments and equipment needed for the procedure. An experi-
enced scrub practitioner supports the surgeon in undertaking a
smooth and efficient procedure, and can anticipate what is needed
to prepare efficiently and prevent waste.

Before surgery

Scrub practitioners’ duties begin well before the start of the
operation. They ensure that the operating room is clean and
ready to be set up, and then prepare the instruments and equip-
ment for surgery. They count all items used in surgery, and
preserve the sterile environment by scrubbing hands and arms
with Betadine® or chlorhexidine and putting on sterile garments,
including a gown, gloves and face mask (Gruendemann &
Fernsebner 1995).

During surgery

During the operation, one of the scrub practitioner’s primary
duties is selecting and passing items such as instruments, swabs
and sponges to the surgeon, as well as supporting the surgeon and
ensuring patient safety (Smith 2005). Practitioners must under-
stand the surgical procedure and the patient’s anatomy, and know
which instruments are used for specific procedures and when
they are needed, so that they can hand them to the surgeon
quickly (Phillips 2007). The scrub practitioner must also watch
for hand signals to be aware when the surgeon is ready for the
next instrument or when the surgeon has finished using an instru-
ment and is ready to hand it back to the scrub practitioner, who
cleans the instruments after use and places each instrument back
in its place on the table. When necessary, the scrub practitioner
requests more instruments or supplies from the circulating team
members.

After surgery

Towards the end of the operation and once surgery is finished,
scrub practitioners count all instruments, sponges and other tools
and inform the surgeon of the count. They then remove instru-
ments and equipment from the operating area, help apply dressing
to the surgical site and usually transport the patient to the recovery
area (Wicker & Nightingale 2010). They also complete any neces-
sary documentation about the surgery or the patient’s transfer to
recovery.
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Figure 20.1 An array of surgical instruments including: needle holders, retractors, scissors, tissues forceps, curettes,
towel clips, bone holders, suction devices etc.
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Figure 20.2 Instrument trays being set up for gynaecological surgery
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chapter will cover the basic surgical instruments used in most

surgical procedures (Figure 20.1). Instruments are classified
according to their purpose, including actions such as cutting and
dissecting, grasping and holding, clamping and occluding,
exposing and retracting, suturing and stapling, suctioning and
aspirating, micro instrumentation and powered surgical instru-
ments. The scrub practitioner is responsible for counting all
instruments before and after the surgery, careful handling of
instruments, protecting sharp ends of instruments and laying
them out on the trolley in preparation for surgery (Figure 20.2).
The scrub practitioner should know the names of the instruments,
their intended purpose and when the surgeon requires them, and
how to pass them to the surgeon in a safe and effective manner.
Scrub practitioners also need to clean instruments during surgery
and pack them safely after surgery finishes to maintain their
working condition.

There are literally thousands of surgical instruments, so this

Types of instruments

Surgeons normally carry out cutting and dissecting with scalpels as
a first step in surgery. The most common scalpels are numbers 10,
11, 15, 20 and 23. Scalpel blades attach to Bard Parker handles and
are either handed to the surgeon in a kidney dish or placed in their
hand. The practitioner holds the handle between the thumb and
forefinger, with the blade under the practitioner’s palm, and then
places it in the surgeon’s hand, handle first. The number 10 and 20
blades are those most commonly used for cutting almost every-
thing including skin, fat, muscles and nerves (Phillips 2007).
Vascular surgeons often use a number 11 blade, and plastic and
paediatric surgeons often use a number 15 blade. Surgeons also use
scissors for cutting tissues, including curved and straight Mayo
scissors that are able to cut tough tissues, for example ligaments,
and curved Metzenbaum scissors that cut delicate tissues (Whalan
2006). Suture scissors are used to cut sutures or items such as tapes,
dressings or swabs.

Toothed forceps, for example Lanes tissue forceps, are useful for
holding tough tissues such as skin, ligaments or muscles. Non-
toothed forceps can hold delicate tissues, such as blood vessels and
nerves, which may rip easily (Whalan 2006). Allis forceps and
Babcock forceps are held in the same way as scissors, but the ends
have broad metallic prongs that can grip on to tissues such as skin
or visceral organs without too much pressure. Babcock forceps are
designed to hold on to bowel tissues, whereas Allis forceps are
designed to hold on to skin flaps, the peritoneum or small blood
vessels. Orthopaedic surgeons use bone holders to hold or manip-
ulate bones.

Artery forceps clamp blood vessels so that surgeons can cut and tie
them without the loss of blood (Whalan 2006). Surgeons also use
them to hold and manipulate tissues. Artery forceps include mos-
quito forceps (very small), Dunhill, Spencer Wells or Criles forceps
(medium) and Mayo forceps, which are large. Kocher’s forceps are
similar to Mayo’s forceps but contain a tooth at the tip of the blades

that can grab on to tissues and hold them tightly (Phillips 2007).
Surgeons use non-crushing intestinal clamps to close the ends of
the intestine after it has been cut or dissected. Vascular clamps of
various sizes from very small to very large are similar and are also
non-crushing.

Many types of retractor exist. The Balfour retractor is large and is
used during a laparotomy to hold open the abdominal wall so that
the surgeon can see the organs inside (Gruendemann & Fernsebner
1995). The Langenbeck retractor, which is L shaped, is used to hold
wounds open by hand. The Farabeuf retractor has a long, flat blade
with L-shaped bends on each end, which hold and retract deep tis-
sues. The Travers and Weitlaner retractors are self-retaining retrac-
tors that lock into position and hold wounds open while grasping
on to the tissue edges with curved prongs. Surgeons also use vari-
ous hooks to retract skin edges, such as skin hooks and bone hooks
(Phillips 2007). The Senn and cat’s paw retractors are small and
help to retract skin in minor surgery.

Sutures are attached to needle holders. The tips often have tung-
sten carbide jaws with cross-hatched serrations to hold the needle
firmly to eliminate twisting or turning of the needle and to prevent
damaging it (Phillips 2007). Mayo’s needle holders are commonly
used as they are simple and sturdy instruments. Bowel staplers are
used for anastomosing ends of the bowel. Skin staples are also sin-
gle use and are in the shape of a ‘gun’ The surgeon presses the skin
stapler on the skin and then presses the ‘trigger’ to release the
staple into the skin.

Suction devices remove blood and fluids to give a clear view of the
surgical field and they help to monitor blood loss. They are often
used in intermediate or major operations, for example in a lapa-
rotomy, where fluid is poured into the abdomen to clean the
abdominal contents following surgery (Phillips 2007). There are
various types, sizes and shapes of suction device used, including
Yankaur suckers, which are employed mostly for superficial wound
suctioning and for suction of the mouth and throat. The Frazier
sucker is small and is used in neurosurgery, spinal, max-fax or
minor orthopaedic surgery, where there is little fluid. The Poole
abdominal suction device is long, with suction holes along its
length, and is used for removing large amounts of fluid.

Very small instruments are used for fine and detailed microsur-
gery, often while viewing through a microscope. A typical example
is while operating on an eye. These instruments include micro for-
ceps, fine tying forceps, capsulotomy scissors, tenotomy scissors
and curved needle holders.

There is a vast array of electrically powered instruments, the most
common of which are drills, burrs, saws, reamers and abraders.
These are often used in orthopaedics for several uses, including
cutting bone, drilling holes for screws and reaming the inside of
bone shafts to enable the insertion of nails.
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Figure 21.1 Scrub procedures

Figure 21.2 Using scrub solution to wash Figure 21.3 Rinsing hands and arms at end
hands and arms of scrubbing

Figure 21.4 Drying hands and arms carefully Figure 21.5 Donning gloves and gown ready
to prevent contamination for surgery

Source: Liverpool Women'’s Hospital.
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tion for at least 150 years. Hungarian physician Ignaz

Semmelweis identified its significance in 1847 (Horton 1995).
The reason is that microorganisms live both on the skin and in
the skin, and during surgery these can lead to surgical site infec-
tions. Perioperative practitioners therefore need to understand the
requirement for correct and appropriate hand washing, using the
best solutions available and in the correct circumstances and situa-
tions. When scrubbing for surgery, correct hand-washing techniques
are still more important, given that open wounds are even more
susceptible to contamination.

Solutions used for surgical scrubbing include Betadine (contain-
ing povidone iodine) and Hibiscrub® (containing chlorhexidine).
Betadine, a mixture of povidone iodine and detergent, is a skin
cleaner and disinfectant hand wash and is used for cleansing hands
prior to surgery and other aseptic procedures. Hibiscrub is an anti-
septic that is effective on both Gram-positive and Gram-negative
bacteria. It has both bactericidal and bacteriostatic mechanisms
of action and is also useful against fungi and viruses. Sometimes
alcohol hand-rubbing solutions may be used between surgical
cases when hands are not dirty or contaminated, after the removal
of sterile gloves (Chow et al. 2012; WHO 2006). Other hand-washing
agents that can be used for surgery include iodophors, triclosan and
plain soap (WHO 2006).

In practice settings, education, audits, guidelines and protocols
for standardised surgical scrubbing procedures (Figure 21.1) should
be established for new and existing staff alongside infection control
teams.

Hand washing has been an important part of preventing infec-

Surgical scrub procedure

1 Remove all jewellery, check that your mask and hat are in posi-
tion and your hair is covered. Ensure that the gown pack is open
and ready, select correct glove size and type. Check time on clock —
estimated time for surgical scrub is usually 5 minutes.

2 Regulate the flow and temperature of the water so that it is not
too hot or the flow too strong.

3 Open the package containing the brush and lay the brush on the
back of the scrub sink in its packet.

4 Dispense scrub solution (e.g. Betadine or Hibiscrub) and wet hands
and arms up to the elbow for an initial prescrub wash (Figure 21.2).
Use several drops of scrub solution. Work up a heavy lather, and then
wash the hands and arms to 2 inches above the elbow.

5 Rinse hands and arms thoroughly, raising the hands to allow the
water to run from the hands to the elbows, letting the water drip
from the elbows into the scrub sink. Cover hands and arms with
detergent, once more to 2 inches above the elbow.

6 Take the file (normally presented with the brush) and clean the
spaces under the fingernails of both hands under running water if
needed, then discard the file.

7 Take the brush and scrub the spaces under the fingernails of the
right and left hands, for around 30 seconds each. Keep hands and
arms above the elbow and arms away from the body. Do not use

the brush to scrub the hands or arms, as this may damage the skin
or release bacteria (WHO 2006).
8 Discard the brush and rinse the hands and arms under the tap,
allowing water to run from hands to elbows.
9 Dispense scrub solution once more and wash hands using the
7 steps of the modified Ayliffe technique (Ayliffe et al. 1978) as
follows:
 Rub palm to palm
« Rub palm with fingers interlaced
 Rub back of both hands, with fingers interlocked
» Rub backs of fingers, interlocked
e Rub thumbs
« Rub both palms with fingertips
» Rub wrists with opposite hand
10 Using circular strokes on all four sides of the arm, move up the
forearm using your hand, ending at mid-forearm, using extra
scrub solution as required.
11 Repeat for the other arm.
12 Rinse hands and arms from fingertips to above the elbow in one
slow, careful movement, keep hands above the elbow. Repeat for
the other side (Figure 21.3).
13 Allow the water to drip from your elbows before leaving the
scrub sink.
14 Slightly bend forward, pick up the hand towel from the top of
the gown pack and step back from the table, take hold of the towel
and open it. Do not allow the towel to touch any unsterile part of
your body (Figure 21.4).
15 Hold the towel with one of your hands and dry your other hand
and arm with a rotating motion. Work from your fingertips to the
elbow without returning to previous parts of the arm or hand.
16 Use the second towel to dry the other arm in the same fashion.
17 Dry the hands, forearm and arms thoroughly to prevent dif-
ficulty with donning gloves and gowns. Discard towels into the
waste receptacle.
18 Prepare to don the surgical gown and gloves (Figure 21.5).

Side effects of surgical scrubbing

The main side effects of surgical hand scrubbing are allergies,
dermatitis and skin irritation, normally caused by chlorhexidine
or other scrub solutions. Tap water can also contain bacteria such
as Pseudomonas spp. or Pseudomonas aeriginosa, which are
linked to infections in operating theatres, wards and intensive
care units (ICU). A way of preventing this from happening is to
use a waterless alcohol-based hand rub, normally containing iso-
propyl alcohol 70%, chlorhexidine and an emollient, after drying
the hands and arms (WHO 2006).

Some hand hygiene practices can also increase the risk of skin
irritation. Wearing gloves while hands are still wet from either
washing or applying alcohol increases the risk of skin irritation. All
products have a potential risk, so providing an alternative for use
by individuals with sensitivity or reactions to the hand hygiene
product available may help to reduce problems.
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Figure 22.1 Patient positioning
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position of the surgical site, to assist the surgical procedure, to

minimise the risk of adverse physiological effects, such as
nerve damage or pressure sores, to assist the monitoring of the
patient’s physiology, and to ensure safety and secure attachment of
the patient to the table. The anaesthetist and surgeon work together
to ensure that the patient is in the best position - for surgery and
for the patient’s well-being.

Safety measures during positioning include first identifying the
patient and confirming the site of surgery. The patient also has to
be assessed for their flexibility. For example, putting a patient in
the lithotomy position when they have a fractured hip would not
be acceptable. Locking the operating table and bed is important
when moving the patient from one to the other, to prevent the
patient from falling (Phillips 2007). The anaesthetist is responsible
for ensuring that the patient’s head is protected during positioning,
to prevent neck pain or damage, and to prevent the endotracheal
tube from being dislodged. Crossing the ankles is also dangerous,
as it may lead to deep venous thrombosis. It is important to con-
sider the patient’s anatomy and physiology during positioning, for
example the risks of compromising the respiratory system, circula-
tion, nerves, muscles and soft tissue.

The main objectives of surgical positioning are to optimise the

Equipment requirements for positioniny

The operating table is the primary piece of equipment used for
positioning the patient. Operating tables come with various fit-
tings that practitioners use to site the patient in various positions.
Practitioners attach the patient to the table with restraint straps to
prevent the patient from falling (Pirie 2010). Other common
devices include gel pads, head rests, head rings, shoulder braces or
supports and body restraint straps (Wicker & Nightingale 2010).
The operating table is also able to bend so that patients can sit up,
the lower end of the table can bend to allow the knees to flex, and
removing parts of the table enables the fitting of other devices.

The anaesthesia screen forms a barrier between the surgery and
the patient’s head, isolating the anaesthetist from the surgery.
There is a bar over the patients head, which the surgeon drapes
with the covering sheet and/or the surgical drapes to form a screen.

Arm boards are common and are needed for almost all surgical
patients (Wicker & Nightingale 2010). Practitioners extend the
arm outwards from the table, but they do this carefully to prevent
brachial plexus damage. The arm is then secured to the arm board
by a strap, and cushions or gel pads may be placed under the arm
to protect it from damage.

Stirrups are used for anal, perineal or gynaecological surgery, to
expose the areas needed for surgery. A single knee may be raised
on one stirrup during arthroscopy to bend the knee and give access
to the knee joint.

Surgical positions

The supine (dorsal) position is used for most types of surgery: the
patient lies flat on their back with their arms at the side or extended
on arm boards (Pirie 2010). Back ache and neck ache may result
from this position, especially if surgery takes a long time. Placing a
support under the lumbar region to support the curve of the spine
can reduce back ache. The Trendelenburg position involves tipping
the supine body, head downwards, at an angle of 20° or less (Pirie
2010). This position may be used during the repair of inguinal her-
nias. Reverse Trendelenburg is a head-up position that may be
employed for surgery to the head. In both cases, securing the
patient to the table is essential to prevent slippage.

The prone position is where the patient lies flat on the operat-
ing table, face downwards (Phillips 2007). Practitioners can place
pillows under the patient’s shoulders, hips and feet to facilitate
breathing and reduce the strain on the body. Using a cut-out pillow
(or head ring) to support the head allows the head to face down-
wards rather than sideways. The patient must be strapped to the
table securely to prevent their arms or legs falling off the table.

The lateral position is used when patients need to lie on their
side with their back slightly bent. In this position, the patient is
strapped to the table and supports put in place to preserve the posi-
tion. The position for kidney surgery is also lateral, but the patient
is placed in a straight position, and the table is bent in line with the
hips to open up the side for access to the kidney.

Gynaecologists use the lithotomy position for procedures such
as vaginal surgery, and it is also employed in general surgery for
lower bowel surgery. This position may cause pressure on nerves,
muscles and joints, leading to postoperative pain and perhaps
damage. Practitioners raise the patient’s knees simultaneously,
abduct the legs and then place them in the stirrups attached to
poles connected to the table (Phillips 2007). The feet and legs are
attached to the stirrups using a crepe bandage or straps. The
practitioner then removes the end of the table to give access to the
perineal area. Cushions, pillows or gel pads can also help to prevent
damage to the legs.

The jackknife position is adopted by placing the patient prone
with their arms on arm boards placed upwards towards their head.
The patient’s head is supported by using a foam cut-out pillow,
allowing the head to face downwards towards the operating table.
The operating table is then angled so that the patient bends forward
at the waist by around 90°. This position is used mostly for sacral,
perianal and perineal surgery, and also for occipital or postero-
lateral cranial surgery. The position has to be adopted carefully and
the patient carefully monitored during the surgery to avoid any
injuries.

Several other surgical positions exist, but in all cases the patient
has to be positioned carefully and securely to ensure that no harm
is caused by unnatural positioning.
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Sterile and unsterile members of the team and the sterile field

Figure 23.1
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urgical asepsis during surgical operations relies on proce-

dures that ensure that an area of the body or sterile object is

free from microorganisms or contamination from either
blood or body fluids, or contamination from unsterile objects. The
sterile field is usually considered to be the site around the surgery.
However, it also includes other items or areas such as a sterile tray,
an open gown pack, or the inside of a sterile wrap containing an
instrument or item being handed to the scrub practitioner (Manley
& Bellman 2013). Contamination of any part of the surgical sterile
field may result in surgical site infections, leading to increased
morbidity or mortality.

Sterile procedures

The scrub practitioner should keep the sterile surgical field clean,
dry and uncluttered, to prevent contamination (Meara & Reive
2013). The surgical team should always hold sterile items above
their waist, in their vision and in front of their body, not to the side
or behind another member of the team. Non-sterile members of
the theatre team should keep away from the sterile fields as much
as possible. However, circulating practitioners will approach the
instrument tray to hand over items such as extra instruments,
swabs or packs. They need to do this carefully, without contaminat-
ing either the item being handed over or the instrument tray itself.

There are three possible ways of handing over an item to a scrub
practitioner: using the drop technique, the ‘mitten’ technique or by
wearing sterile gloves (Meara & Reive 2013). The drop technique
involves opening a sterile package, with the sealed edge pointed
towards the scrub practitioner. The practitioner can then drop the
internal package into a bowl or dish. The ‘mitten’ technique involves
wrapping the outside layers of the package around the hands of the
circulating practitioner and handing the package to the scrub prac-
titioner. This procedure is often used for large or irregular-shaped
items such as bowls, drapes or heavy equipment. Items can also be
opened outside the sterile field by first opening the outside wrap on
a bench or table. The circulating practitioner dons sterile gloves
using a sterile technique, and the sterile item is picked up and given
to the surgical team or placed on the instrument tray. This proce-
dure would only be undertaken in special circumstances when
large or cumbersome objects needed to be given to the surgical
team after surgery had started.

Preparing a sterile tray

The circulating practitioner places the sterile instrument tray on a
trolley and opens the outer covers. The sterile inside wrappers are
then opened by the scrub practitioner. Once opened, it is essential
that the tray remain sterile, therefore there are several actions that
need to be undertaken during the surgical procedure (Rothrock
2011). Contaminated items, such as non-sterile bottles, instrument

covers and unopened items, need to stay off the tray. Pouring any
solution into a bowl must be done without touching the bowl or by
holding the bottle, which is unsterile on the outside, over the tray. It
is essential that visitors to the operating room, new students or
untrained staff are fully aware that they cannot touch anything on
the sterile tray and need to keep their bodies a safe distance away
from the tray. The scrub practitioner receives all surgical items,
instruments or pieces of equipment before the start of surgery.
Finally, if contamination occurs, then the instrument tray may need
to be discarded and a new tray provided (Manley & Bellman 2013).

Surgical draping

Surgical drapes cover the patient and the operating table, and cre-
ate a sterile field around the site of surgery (Meara & Reive 2013).
Drapes help to reduce the passage of microorganisms between the
wound and other parts of the patient’s body, and between sterile
and non-sterile areas. The best draping materials are resistant to
blood and fluids, lint free, warming for the patient and non-flam-
mable. Drapes are now usually single use and made of paper and a
plastic film to prevent leakage of fluids. Drapes also cover other
items such as instrument trolleys, basins and Mayo stands. Plastic
incisional drapes are made of impermeable polyvinyl sheeting.
These are normally used as vertical isolation drapes in orthopaedic
surgery, including for example dynamic hip screw insertion or
plating of the femur. The area of the drape around the surgical site
is adherent to the skin and the incision is made directly through
this part of the drape.

The standard draping procedure involves the scrub practitioner
handing the drapes over to the surgeon and assisting with their
application from the sterile area to the unsterile areas (Rothrock
2011). The drape should be unfolded and allowed to drop into posi-
tion. Edges of the drapes falling below the waist or level of the table
should not be touched again, as those edges may be unsterile. One
way of applying drapes would be to use four small drapes to sur-
round the area where the surgery is taking place, two large drapes
to cover the patient top and bottom, and then a plastic adherent
drape to cover the wound area, for example an Opsite® drape.
Sometimes a single drape can be used to cover the entire patient,
with a hole in the drape to expose the site of surgery, which is then
covered with a plastic adherent drape. Various other types of sheets
are also used for draping patients, including fenestrated and split
sheets, which are used for areas of the body such as abdomen, chest,
backs, limbs, head or neck. Lithotomy drapes are employed for
surgery on the perineum, genitalia, cystoscopy, haemorrhoidecto-
mies and vaginal procedures. The drape consists of a fenestrated
sheet (with the hole in the sheet around the perineum) and two
triangular leggings. In all surgical situations it is important that
only sterile drapes are used. If they become contaminated during
placement, then they must be discarded and new drapes used.
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D) sterilisation and disinfection

Figure 24.1

Disinfection

Procedures for disinfection and sterilisation

Phenolic and iodophor-based detergent solutions

Filters, used to isolate microorganisms from the equipment

Alcohol solutions, for example ethyl or isopropy! alcohol

Sodium hypochlorite

Detergent solutions containing germicidal solutions such
as phenol, aldehydes, alcohol, iodophor, ammonium or
heavy metals

Microwave generators for disinfection of products that are
compatible with this

I
Glutaraldehyde solutions for short periods of time
Solutions and gases containing chlorine dioxide
Paracetic acid solutions, which are also sporicidal
Hydrogen peroxide at 6%-30% concentration, either as a
solution or a vapour
Pasteurisation using sodium hypochlorite and/or water at a
minimum of 70 °C for a minimum of 30 minutes
Formaldehyde solutions or steam

Heat sterilisation using either steam or hot air

Ethylene oxide gas

Glutaraldehyde solution for a long period

lonising and non-ionising radiation such as ultraviolet light,
X rays and gamma rays

Incineration using flames

Formaldehyde solutions or steam for up to 12 hours

Gaseous chlorine dioxide, especially for healthcare products

Figure 24.2 Sterile instruments which are stored safely within two coverings to keep them sterile.

Source: Aintree University Hospital, Liverpool.

Sterilisation
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icroorganisms cause contamination, infection and decay of

organic substances, therefore it is important that they are

not present near sterile materials, devices or areas in the
operating room. Disinfection and sterilisation are also essential
for ensuring that medical and surgical instruments do not cause
infections in patients (CHRSP 2008).

Cleaning refers to the removal of organic and inorganic mate-
rial from objects and it is normally carried out manually, using
water with detergents or enzymatic products (Meredith & Sjorgen
2008). Cleaning is an essential process before undertaking high-
level disinfection and sterilisation, because inorganic and organic
materials that remain on the surfaces of instruments can protect
microbes that lie underneath. Sterilisation destroys or eliminates
all forms of microbial life using physical or chemical methods
(Meredith & Sjorgen 2008). Examples of methods of sterilisation
include steam under pressure, dry heat, ethylene oxide gas,
hydrogen peroxide, gas plasma and liquid chemicals (HICPAC
2008). Disinfection eliminates the majority of pathogenic micro-
organisms on inanimate objects, except for bacterial spores. In
the operating room, objects are usually disinfected by liquid
chemicals containing chloride or other chemical substances,
water and perhaps detergents. Various factors can affect disinfec-
tion and sterilisation in a negative way, including prior cleaning
of the object; dirty or soiled equipment; holes, hinges or crevices
in the object; and the temperature and pH of the disinfection
process (CHRSP 2008).

Methods of sterilisation

Sterilisation (Figure 24.1) takes place using physical methods,
chemical agents or mechanical removable methods. Physical
agents include dry and moist heat and ionising and non-ionising
radiation. Chemical agents include gas and liquids, which can both
sterilise and disinfect items depending on the chemicals used.
Mechanical removal methods can also sterilise and disinfect using
air and liquids through a process of filtration.

A physical method of sterilisation includes a hot-air oven. This kills
microbes by oxidation, and operates between 50 °C and 300 °C.
Under most circumstances the temperature is approximately 160
°C for one hour. The hot-air oven has insulation to keep the heat in
and to conserve energy. These ovens sterilise instruments such as
forceps, scalpels, scissors and glassware. Air circulates around the
objects to ensure treatment on all sides of the objects.

Moist-heat sterilisation works via killing organisms by coagulat-
ing their proteins. This is carried out in various ways using tempera-
tures below 100 °C, leading to pasteurisation; at 100 °C by boiling in
water, using steam at normal atmospheric pressure; or using steam
under pressure in an autoclave. Boiling kills bacterial pathogens,
although the hepatitis virus can survive up to 30 minutes of boiling
and endospores can survive up to 20 hours or more of boiling. An
autoclave consists of a vertical or horizontal cylinder that has an
opening at one end for placing in the materials to be sterilised

(Lines 2003). A pressure gauge shows the level of pressure and a
safety valve is present to allow the escape of steam from the chamber
if the pressure rises too much. Placing articles into a basket permits
steam to permeate around them. Sterilisation takes a minimum of
15 minutes at an average temperature of 120 °C (HICPAC 2008).

Non-ionising radiation consists of electromagnetic rays with a
longer wavelength than ultraviolet light. Items absorb the waves and
become heated, which produces a similar effect as hot-air sterili-
sation. Non-ionising radiation is used for various items, including
rapid mass sterilisation of prepacked syringes and catheters. Ionising
radiation includes X rays, gamma rays and cosmic rays. These rays
have a high penetrative power but do not cause items to rise in
temperature, therefore they lead to cold sterilisation. Items sterilised
in this way include plastic, syringes, catheters and metal foils.

Chemical agents act by causing protein to coagulate, disrupting the
cell membrane and affecting the physiology of the cell. Alcoholic
agents such as ethanol or isopropyl alcohol are used at a concentra-
tion of around 60-90%. They have no action on spores, but can kill
bacteria and viruses (CDPH 2013). Alcohol is used for situations
such as disinfecting clinical thermometers and skin prior to
venepuncture, and for cleaning rubber bungs on medicine bottles
(Meredith & Sjorgen 2008). Formaldehyde and glutaraldehyde are
less frequently used these days, but are still available. Formaldehyde
is bactericidal (kills bacteria), sporicidal (kills spores) and can
kill viruses. Uses of formaldehyde include preserving anatomical
specimens, destroying spores in hair and wool and sterilising
metal instruments. Glutaraldehyde is also effective against tubercle
bacilli, fungi and viruses. Uses of glutaraldehyde include treating
anaesthetic tubing, face masks, ET tubes, metal instruments and
plastic tubing. Halogens include iodine and chlorine. Iodine is
used in aqueous and alcoholic solutions for disinfecting the skin of
hands while scrubbing, or prepping the skin of the patient before
surgery (Lines 2003). It is bactericidal and can also damage spores.
Chlorine is used in disinfectants and in water supplies. Phenols,
such as Lysol and cresol, are also powerful microbicides and are
commonly used as disinfectants (CDPH 2013). Ethylene oxide gas
is used to sterilise instruments, equipment, sutures, glass and other
items. It is colourless, highly penetrating and effective against
bacteria, viruses and spores. There are also many other chemical
agents used to disinfect or sterilise items.

Filtration helps to remove bacteria from heat-labile liquids such as
sera, which are blood and body fluids, and antibiotics. Various fil-
ters are in use, including candle filters, asbestos filters, glass filters
and membrane filters. Filters are employed for various reasons:
for example, membrane filters are made of cellulose esters or other
polymers and are used for sterilisation, sterility testing and prepa-
ration of solutions for parenteral use.

Cleaning, disinfection and sterilisation are therefore important
considerations prior to patient surgery to help reduce the likelihood
of intraoperative infection.
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Swah and instrument counts

Figure 25.1 Practitioners completing the swab board following counting of swabs and instruments
Swab boards vary between hospitals although practitioners are always trained how to complete the boards
according to hospital guidelines, rules and regulations.

(@) (b)

Source: (a) Liverpool Women’s Hospital, (b) Aintree University Hospital, Liverpool.

Figure 25.2 Counting instruments following surgery, using an instrument count sheet

Source: Aintree University Hospital, Liverpool.
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instruments in a patient’s body to be a ‘never event’ (Coates

2012). In other words, it should never happen. However, in
reality it does. Gilmour (2012) highlighted, in a report from
Pennsylvania in 2008, that incorrect counts of needles occurred
47% of the time, incorrect instrument counts 33% of the time and
incorrect swab counts 20% of the time. During surgery, it can
happen that swabs, instruments or needles are left inside the
patient, dropped on the floor, mixed up with drapes or simply
lost. These events occur because of human error, and it is there-
fore essential that practitioners carry out swab and instrument
counts correctly, according to national guidelines and hospital
policies (Bell 2012). It is accordingly important that both new
and established theatre practitioners have access to the swab and
instrument count (SIC) policy.

The Department of Health has classified the loss of swabs or

Rationale hehind the swabh and
instrument count

The SIC ensures that nothing remains inside the patient’s body.
If something does, then that can result in illness or death, a
longer recovery time, extended surgery times and infection
(Gilmour 2005). Legal issues may also arise for the scrub prac-
titioner and for the hospital. Theatre practitioners must com-
municate with the perioperative team and carry out the counts
thoroughly and effectively to prevent the retention of swabs and
instruments. Accountable items include swabs, packs, pledglets
(small compressed pads), instruments, sutures, ties, needles,
blades, clips (e.g. bulldog clips), patties and slings. The scrub
practitioner is accountable for being aware of the location of all
items used during surgery and for returning used items to the
instrument tray.

Principles of the swah and
instrument count

The scrub practitioner is responsible for starting the SIC with the
circulating practitioner. The scrub and circulating practitioners
carry out the count, and one of them must be experienced, quali-
fied and registered. During a long surgical procedure the scrub
practitioner is sometimes replaced by another scrub practitioner,
who carries out a full SIC before the first scrub practitioner leaves
the table (Smith 2005). Practitioners carry out a SIC before the
surgery starts, during surgery if a cavity is closed (for example the
bladder), before the start of wound closure and after surgery fin-
ishes. For major surgery there will therefore be a minimum of
three counts, and for minor surgery (for example removing a
sebaceous cyst) a minimum of two counts. Practitioners normally
record SIC on whiteboards on the wall of the operating room
(Figure 25.1). The board is used so that all staff can see the counts
if required. The local hospital policy should detail how items such
as swabs, needles, clips, patties and so on are recorded, and how
items such as swabs are accounted for when discarded or taken
away from the surgical procedure.

Practitioners carry out SIC routinely according to hospital policy,
normally in the sequence of swabs, sharps, other items (such as
sutures, slings or patties) and finally instruments and instrument
trays (Figure 25.2; Gilmour 2012). Practitioners normally count
items first at the site of surgery, then on the Mayo table and finally on
the instrument trolley, thereby ensuring that items do not get counted
twice. If a swab does get lost and cannot be found, then the patient
should be X-rayed to detect the X-ray detectable marker on the swab.
Surgical instruments or items occasionally drop off the operating
table because of faulty placement or a knock. If this happens, they
should be placed within sight of the scrub practitioner, perhaps in a
bowl or near the swab board, to include them in the count. No items
used during the procedure should be removed from the operating
theatre until the final check is complete. If a SIC is incorrect, then the
practitioner must inform the surgeon immediately.

Checking swahs and other items

Practitioners should carry out the swab check in the following way,
and depending on hospital policy:

1 Before the start of the procedure, count all swabs and packs in
bundles of five and record the count on the swab board.

2 Count and record other items, such as blades, sutures and needles,
on the swab board.

3 Undertake counts before, during and after the procedure, and
whenever an item becomes lost.

4 Discard any swabs with problems, such as missing X-ray strips
or missing swabs from within packets, and remove them from the
operating room before surgery starts.

5 During surgery, open individual swabs and packs and show to
the circulating practitioner to verify that it is only one swab, not
two swabs stuck together.

6 Count swabs and packs during the procedure and discard them
into a swab disposal system. This may be a swab rack with plastic
pockets, or a plastic bag that is tied up and placed in a basin.

7 Record swabs inserted into body cavities on the swab board.

8 Carry out an SIC when closing a cavity, closing the wound and
once surgery is finished.

9 Verify and record correct swab checks using the Surgical Safety
ChecKlist and the patient care plan.

Checking instruments

Practitioners use a checklist that is included within the instrument
tray to check instruments:

1 All staff involved in the count must be able to identify the
instruments.

2 Verify the instruments as being intact and working.

3 The checklist records instruments that are part of trays, although
extra instruments may be included on the swab board.

4 Discard all single-use instruments following surgery.

5 Check and record all instruments at the start of the procedure
and on completion of surgery.
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€ working with electrosurgery

Figure 26.1 Monopolar electrosurgery Figure 26.2 Bipolar electrosurgery

Active Return

Figure 26.3 Surgical effects of electrosurgery
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Figure 26.4 Electrosurgery used to cut tissues
The tip of the pencil is very thin which allows careful cutting of tissues and avoiding damage to other tissues.

Source: Medical lllustration,
University Hospital of South Manchester.
Copyright: UHSM Academy.
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alternating electrical current to heat tissues. High-frequency

electrosurgical current does not stimulate muscles or nerves
and therefore does not cause twitching, convulsions or fibrillation
of the heart. Electrosurgery coagulates or cuts tissues quickly and
easily. Almost every operating room in the world uses it, therefore
most practitioners consider it safe to use. However, human error
can still cause accidental harm to patients.

Electrosurgery (diathermy) uses a high-frequency (2-3 MHz)

How does electrosurgery work?

A high-frequency monopolar current leaves the electrosurgical
unit (ESU), travels down the cable and reaches the active electrode.
The current then passes through the patient’s tissues and on to the
return electrode (also called the patient plate or indifferent elec-
trode), which is large enough to minimise the heating effect under
the plate. The current then returns via the cable to the ESU. The tip
of the active electrode provides enough current density to create a
high temperature at the point of entry of the current into the tis-
sues. This high temperature produces an electrosurgical effect that
controls haemorrhage by coagulation (desiccation or fulguration)
or cuts tissues by causing cell disruption (Hainer 1991; Wicker
2000; Lee 2002; O’Riley 2010).

Electrosurgical current was originally connected to earth or
ground. As the current could return to the mains circuit through
any grounded appliance, this meant that patients often received
burns in other areas. For example, if a patient was connected to
ECG electrodes, then the current could return to the ESU via the
ECG monitor, resulting in burns at the point of contact of the ECG
electrodes. Most modern ESUs are now isolated; in other words,
there is little or no contact between the electrosurgical current and
the mains electric current (O'Riley 2010).

The three surgical effects of
electrosurgery (rigure 26.3)

* Desiccation (COAG mode): Coagulation of tissue and/or blood.
Using a low-power, low-voltage, intermittent waveform.

¢ Fulguration (COAG mode): Superficial necrosis of tissue. Using
sparks, with a high-power, high-voltage intermittent waveform.

o Cutting (CUT or BLEND mode): Rapid heating of tissues over a
small area causes a scalpel-like effect. Using a high-current, low-
voltage constant waveform. BLEND mode also involves coagulation
of blood and tissues (Figure 26.4).

Monopolar electrosurgery (igue 1)

The monopolar circuit consists of the active electrode lead carrying
current from the generator to the active electrode, which contacts
tissues, causing coagulation or cutting. The electrosurgical current
travels through the patients body to the return electrode, which
collects the current and returns it to the electrosurgical generator
(Tucker 2000; Wicker 2000; Soon & Washington 2010; Wicker &
O'Neill 2010; Valleylab 2013). Monopolar electrosurgery is often
used for central areas of the body such as muscles, abdomen, legs
and arms. It should not be used for peripheries such as fingers, ear
lobes or penis, as it may cause vascular damage.

Bipolar electrosurgery (rigure 26.2)

The bipolar circuit consists of two leads that connect to the genera-
tor, and a pair of insulated forceps. The active lead carries
the current towards the bipolar forceps; one tine of the forceps
is the active electrode and the other tine is the return electrode.

The current only passes through the tissue between the two tines
and returns to the generator via the return lead. A return electrode
(i.e. patient plate) is not required to be attached to the patient
(Hainer 1991). Bipolar electrosurgery is often used at low power
and for sensitive areas of the body such as the brain, skin and eyes,
as well as for peripheries such as fingers, earlobes or penis.

The return electrode

The patient return electrode returns the current safely to the gen-
erator because it has a large contact area with the patient’s skin and
permanent contact during the procedure (O'Riley 2010). Return
electrodes are normally single-use, pre-gelled, dual-plate electrodes
that employ a return electrode monitoring system (REM). When
the electrosurgical generator detects problems arising with the
plate it switches into standby mode, preventing the passage of
electrosurgical current. However, some return electrodes are still
single plates, which do not enable the REM system to work. Partial
dislodging of the single-plate electrode can lead to serious burns
underneath the plate.

Safety checks

It is important that rigorous safety checks, using hospital checklists
or policies/procedures, are carried out before carrying out electro-
surgery (Wicker 2000). These checks can include:

 Checking that all cables and electrodes are secure and working
and that the insulation is intact.

« Store the active electrode in an insulated quiver to prevent
accidental burns.

Do not reuse single-use return electrodes.

* Place the return electrode on an area free from hair, skin lesions,
wounds or scars, on a muscular area, close to the site of surgery.

o If the patient is moved during surgery, recheck the positioning of
the return electrode.

 Ensure that the patient is not in contact with grounded metal
objects.

 Check the skin before and after placing the return electrode.

« Dry alcoholic skin-preparation fluids before placing drapes over
them, to prevent ignition of the fluid from electrosurgical sparks.
Pooling of any fluids under the body can also lead to skin damage
(Wicker 2000; O’'Riley 2010).

Hazards of electrosurgery

These include:

e Accidental burns, caused by thermoelectric burns, chemical
burns, fire or explosions (Prasad et al. 2006; O’Riley 2010; AFPP
2011; Valleylab 2013).

 Smoke inhalation. Electrosurgical smoke can contain allergens,
toxins, and bacterial and viral particles (McCormick 2008; Watson
2010; Sanderson 2012).

o Interference with other electromedical devices causing activation
of pacemakers, interference with ECG readings and artefacts on
video screens.

Conclusion

Managers should train all practitioners to understand the electro-
surgical equipment and use it properly, and anyone not trained
should not try to use the equipment. Remember: The greatest
defence against patient injury is a well-educated staff!
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@ Tourniquet management

Figure 27.1 Figure 27.2 Figure 27.3
Attaching the velband Wrapping the tourniquet

Figure 27.4 Attaching the Figure 27.5 Applying the Rys-Davies Exsanguinator to remove blood from the arm.
tourniquet to the machine Following this the machine is switched on and the tourniquet inflates
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Source: All photos from Aintree University Hospital, Liverpool.
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especially during amputation (Wikipedia 2013). Various other
types of tourniquet have been used over the years, and now
patients are usually given automatic or non-automatic pneumatic
tourniquets. The Esmarch bandage or a Rhys Davies exsanguinator
(Rhys-Davies & Stotter 1985), an inflated elastic rubber cylinder
that practitioners roll onto the limb, is used to exsanguinate limbs.
The purpose of employing tourniquets in the operating depart-
ment is to facilitate surgery or anaesthesia. During anaesthesia,
inflatable tourniquets prevent the spread of intravenous anaes-
thetic agents into arms and legs that have tourniquets attached.
Non-inflatable tourniquets are made of rubber or elastic, which
practitioners tie tightly around the limb; these are used for
phlebotomy or insertion of cannulas. Surgery requires the use of
inflatable tourniquets, for example to reduce fractures, arthroscopy
of knees and peripheral joints, bone grafts, nerve injuries and
tendon repairs (Sharma & Salhotra 2012). The tourniquet pro-
motes a bloodless surgical field, enabling the surgeon to view the
anatomy more easily (Richey 2007). Tourniquets also reduce blood
loss, reduce the length of the operation and reduce complications
caused by poor surgical vision. Tourniquets are not suitable for
open fractures, crush injuries, wound infections, skin grafts or
when the patient has severe hypertension (Richey 2007).

Tourniquets have been in use for centuries to control bleeding,

Applying the tournigquet

Friedrich von Esmarch promoted the use of a rubber bandage in
1873 (Wikipedia 2013), although he was not the first to use such a
device (Klenerman 2003). The purpose of this device was to reduce
blood loss during surgery. The modern Esmarch bandages are flat
and up to 4 inches wide, and were designed by von Langenbeck
(Klenerman 2003) based on Esmarch’s original bandage. Surgeons
use the Esmarch to exsanguinate a limb, and then remove it once
the tourniquet is inflated. Side effects of the Esmarch bandage
include nerve injury and underlying tissue damage caused by the
bandage exerting high pressure (Sharma & Salhotra 2012).

A Velband® bandage or cotton padding is first wrapped around
the limb above the wound and proximal to the body (Figure 27.1).
The pneumatic cuff is then wrapped around the padding
(Figure 27.2) and tied into position (Figure 27.3). The cotton pad-
ding prevents the cuff from damaging the skin. The cuff is then
connected to the tourniquet machine (Figure 27.4), but not
inflated. The limb is elevated and the Rhys Davies exsanguinator
(Figure 27.5) or an Esmarch bandage (Figure 27.6) is applied from
the periphery towards the cuff. Once the arm is exsanguinated, the
cuff is then inflated and the exsanguinator removed. If the wound
on the limb contains pus, necrotic tissue or infection, the practi-
tioner cannot apply an exsanguinator as it may cause infective mat-
ter to be pushed into the tissues or upwards through blood vessels
and the lymphatic system, leading to systemic infections. Therefore,
elevating the limb helps to reduce the amount of blood in the
circulation before applying the tourniquet.

Pneumatic tourniquets

Pneumatic tourniquets can be automatic or non-automatic, and can
also have single or double cuffs (Wakai et al. 2001). Double cuffs are
useful when the patient is undergoing regional anaesthesia, as the
distal cuff is first inflated and the regional anaesthesia then applied.
After that the practitioner inflates the proximal cuff over anaesthe-
tised tissue, and then deflates the distal cuff. This leads to less pain
under the tourniquet. Non-automatic (manual) cuffs involve the use
of hand pressure to inflate them. Manual cuffs are used much less
often now, as automatic cuffs are safer. When using automatic cuffs,
the source of pressurised gas connects to the inflatable cuff, the cuff
inflates to the required pressure and the exsanguinator is removed.
The tourniquet machine (Figure 27.7) usually records and notes the
pressure and the time, and has alarms to indicate changes in pressure
and excessive time being spent inflated.

The surgeon will check the tourniquet width and position before
surgery to ensure that it is in the correct position and not too close
to the area of surgery. Anaesthetists should regularly remind the
surgeon of the timing and pressure of the tourniquet, as prolonged
use of tourniquets can lead to damage to skin, nerves and tissues.
The normal pressure applied on the arm is systolic blood pressure
plus 50-75mmHg extra pressure. On legs it is normally systolic
blood pressure plus 75-100 mmHg (Sharma & Salhotra 2012).

Side effects

Physiological changes can occur after applying the tourniquet. The
cardiovascular system may be affected, resulting in a rise in circu-
lating volume, systemic vascular resistance and central venous and
systolic pressure (Sharma & Salhotra 2012). After applying the
tourniquet for 30 minutes, diastolic blood pressure and heart rate
may rise. Pain also increases because of pressure on the nerves and
tissues, which can cause problems if the patient is not under a
general anaesthetic. Other physiological issues include coagulation
activation, catecholamine release and rises in body temperature.
The nervous system may develop paraesthesia caused by high
pressure, especially in the radial nerve or sciatic nerves, although
permanent damage is rare. Muscle damage includes ischemia,
mechanical damage and depletion of energy stores (Wakai et al.
2001). Skin pressure may result in friction burns or chemical burns,
if chemicals leak underneath the cuff.

For these reasons, the maximum time allowed for tourniquets to
be applied should be between 1 and 3 hours, with the optimum time
2 hours (Klenerman 2003). Minor physiological changes occur after
1 hour, but after longer periods permanent damage can occur. For
example, muscles may be damaged after 4 hours and nerves after
8 hours. If surgery lasts longer than 2 hours, reperfusion should be
considered for periods of up to 25 minutes to prevent permanent
damage to tissues (Klenerman 2003).
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€2) Wounds and dressings

Figure 28.1 Applying Opsite © dressing to small wounds Figure 28.2 Covering an open wound with melolin dressings
that have been sutured

Figure 28.3 Wrapping soffban © wool around dressings Figure 28.4 Applying a crepe bandage to the open leg
to hold them in place wound to secure all dressings

Source: All photos from Aintree University Hospital, Liverpool.
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dressing over the site of surgery. Surgical wounds vary and

can include minor or major wounds, minimal-access surgery,
trauma, small incisional cuts or excision of large areas of tissue.
The purpose of wound dressings is to reduce the risk of infection
and also to reduce pain, apply compression, immobilise injured
areas, protect the wound and promote better healing. The wound
needs to be assessed before applying the dressing to ensure that the
most appropriate dressing is used.

Any patient undergoing a surgical procedure is likely to need a

Primary intention healing involves closing and securing the
wound using sutures, staples, steristrips (skin-closure strips) or
glue. Healing occurs rapidly within about 10 days or so, assuming
that no infection is present. Any leakage out of the wound after
2 days suggests that the wound is not healing or may be infected.
Secondary intention healing is when a wound remains open and
heals over time from the bottom of the wound upwards towards
the skin (Rothrock 2010). Granulation and epithelial tissue fill the
hole and eventually seal the wound. Secondary wound healing can
occur following trauma where there is removal of a large area of
tissue and the skin edges cannot be closed. Tertiary intention
healing is when surgeons keep a wound open for up to 7 days,
allowing exudate to drain out or infection to be treated. After that
and once any problems have been resolved, the wound is closed
using surgical techniques.

Infection of the wound is a major concern for surgeons, even
though infection rates have fallen over the years because of better
techniques and treatments (Rothrock 2010). Staphylococcus aureus
is one of the most common causes of surgical infections, as it is
part of patient’s normal skin flora or can be passed from person to
person, and therefore makes open wounds more likely to become
infected. Another bacterium of importance is meticillin-resistant
Staphylococcus aureus (MRSA), which is resistant to antibiotics
and can lead to serious infection.

Types of dressings

Dressings protect open or closed wounds following surgery, and
solve issues such as providing pain relief, debriding necrotic tissue,
absorbing exudates and aiding in haemostasis. Dressings can be
either adherent or non-adherent, and occlusive or non-occlusive.
Occlusive dressings prevent the exchange of gases or water from the
wound to the outer layer of the dressing (Pulman 2004). Adherent
dressings are often made of gauze swabs, which are then held in
place by, for example, sticky tape; semi-permeable thin, adhesive
and transparent polyurethane film such as Opsite (Smith & Nephew,
Figure 28.1); Tegaderm® (3 M); Soffban (Smith & Nephew), a soft
natural viscose padding; and crepe bandages. As gauze adheres to
tissue, removal of the dressing leads to debriding of the wound,
removing necrotic or damaged tissues and foreign materials
(Pulman 2004).

Opsite and Tegaderm are transparent, plastic-like adhesive film
dressings that can cover wounds with a high level of exudate.
Opsite allows the release of vapour, but not fluids, from the wound
site, and prevents bacteria from accessing the site. A major advan-
tage of this dressing is that practitioners can see the wound through
the film, which can help in assessing whether the dressing needs to
be removed. Removal of adherent dressings can also be painful,
and adherence to tissues can lead to damage to underlying tissues
and delayed wound healing (Pulman 2004).

Non-adherent dressings adhere to the tissues much less and
reduce damage to tissues when removed. Occlusive or semi-occlusive
dressings also prevent wound desiccation from happening, as fluids
and vapours are not released from the dressing; this helps to
encourage wound healing in a moist environment (Ignatavicius &
Workman 2013).

Examples of semi-occlusive non-adherent dressings include
Jelonet® or Tulle Gras® (Smith & Nephew) gauze, which are impreg-
nated with paraffin or petrolatum. They are easy to remove from
wound surfaces and tend not to damage tissues (Rothrock 2010).
Non-adherent dry, thin perforated plastic film coating attached to
an absorbent pad such as Melolin (Figure 28.2) or Melolite® (Smith
& Nephew) are also non-adherent and absorb small amounts of exu-
date. Occlusive non-adherent dressings include hydrocolloid dress-
ings such as Duoderm® (ConvaTec), hydrogels such as Intrasite®
(Smith & Nephew) and foam dressings such as Allevyn® (Smith &
Nephew). Hydrogels are effective at removing necrotic tissue from
wounds because they absorb fluids that soak into the necrotic tissue,
causing it to dissolve and be carried into the gel (Siddique et al.
2011). Foam dressings can also be used as secondary coverings for
hydrogels in moderately exudative wounds (Siddique et al. 2011).

Bandages are useful to hold dressings in place. However, they are
also helpful in other ways, for example providing support for an
injured limb, keeping dressings clean, reducing swelling and
bleeding, and providing pain relief (Rothrock 2010). A bandage
provides three layers of dressing: the dressing materials; cotton
wool or synthetic material such as Soffban (Figure 28.3); and the
bandage itself (Figure 28.4). Pressure bandages can also help to
reduce swelling and minimise haemorrhage.

Complications

While dressings are essential for the protection of wounds, they
can also cause problems. One of the most common problems is
when they slip off the wound or move, for example around the
limb, leading to discomfort or trauma if not recognised in time
(Rothrock 2010). This can be caused by failing to tighten the band-
age and fix it securely, or by adding too much padding underneath,
allowing it to move around. Other complications include pressure
sores, infection and hypoxic damage caused by extreme tightness
of the bandage or covering. If there are signs of infection, swabs are
taken and appropriate antibiotics given to the patient.
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Introducing the recovery room

Figure 29.1 Patient being looked after in recovery by a recovery practitioner
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he recovery room, sometimes called the post-anaesthetic care

unit (PACU), is part of the operating department. Recovery

practitioners provide care for postoperative patients, detect
and prevent complications, relieve patients’ discomfort and closely
monitor the patients’ condition (Wicker & Cox 2010). On the
patient’s arrival, recovery practitioners check their condition regu-
larly and stay at the bedside giving direct patient care (Hatfield and
Tronson 2009). Essential equipment includes oxygen supplies,
suction, ECG monitors, blood oxygen saturation (SpO,) monitors,
intubation equipment, cardiac arrest trolley and patient heating
devices. When the patient recovers from anaesthesia and any prob-
lems have been resolved, practitioners arrange for their return to
the ward. The recovery room usually supports patients for at least
an hour, until they have recovered enough from the anaesthesia to
be able to maintain their airway and to allow the effects of anaes-
thetic drugs to reduce.

To help the patient recover from the anaesthetic and surgery,
the recovery room should be calm and relaxing, with a minimum
amount of noise. Painting walls and ceilings in soft and pleasing
colours helps to encourage relaxation. Indirect lighting is useful to
prevent glare or harsh lights affecting patients as they wake up.

Caring for the postoperative patient

Recovery practitioners have special skills to care for a patient
recovering from anaesthesia and surgery and must be able to carry
out caring interventions to support and help the patient to recover
(Wicker & Cox 2010). Airway maintenance is the primary role for
practitioners, but observing wounds, drains, tubes and intravenous
fluids, and reducing pain, are also important to preserve the
patient’s health. Ensuring that the patient’s fluid balance is normal
is vital because of blood loss during surgery, especially after lengthy
surgery (Hatfield & Tronson 2009). Observing catheters and wound
drainage tubes and preventing kinking or resolving blockages help
to prevent problems caused by patients moving accidentally during
the early stages of their recovery. It is also important to help the
patient cough sputum up from the airways, and for them to take
deep breaths several times regularly to ensure that their breathing
and airways are clear. Dependent and lethargic patients, possibly
following long anaesthesia and surgery or because they are elderly,
are at risk of causing harm to themselves and therefore need
constant supervision and monitoring (Smedley & Quine 2012).

The patient may need postoperative medicines during recovery,
including anti-emetics, analgesics, antihypertensives and antibiot-
ics (Wicker & Cox 2010). Safety measures may include keeping
side rails raised; keeping the patient warm and comfortable; care-
ful positioning of the patient to prevent discomfort and skin dam-
age; ensuring that unconscious patients do not use a head pillow;
and ensuring that a patient lying in the supine position has their
head turned to one side so that secretions can drain from the
mouth, as well as preventing the tongue from blocking the airway.
Practitioners can prevent nosocomial infections by washing their
hands, using soap and water, detergents or alcohol gel, both before
and after working with each patient.

Patients who have undergone
spinal anaesthesia

Patients who have been given spinal or epidural anaesthetics will
be immovable for several hours. Practitioners should follow the
patient’s movements carefully and record any movements as they
slowly recover. Spinal anaesthetics last longer than epidural anaes-
thetics. Spontaneous movements may lead to problems, such as the
patient falling out of bed or damaging a limb. Therefore observing
any patient movements after spinal anaesthesia is important until
they start to recover. Spontaneous movements usually occur in the
patient’s toes and feet and then move up the legs. Feeling also returns
after movement and as the anaesthetic wears off the patient begins
to feel ‘pins and needles’ in their peripheries, slowly moving towards
their body. Under normal circumstances, practitioners should keep
patients supine for 6 to 8 hours to prevent spinal headache, which
can occur if the patient sits up (Hatfield & Tronson 2009).

Patients who have undergone
general anaesthesia

Maintaining the patient’s airway is one of the most important tasks
for the recovery practitioner. This will require knowledge and skills
in managing an airway, the use of oxygen masks and Guedel air-
ways, and resuscitation procedures. Practitioners must also observe
and record the patient’s level of consciousness until the patient fully
recovers from the anaesthetic (Hatfield & Tronson 2009). This is
needed because patients may lapse back into unconsciousness due
to medication, and that can lead to airway and breathing problems.
The patient can be categorised as alert (giving suitable responses to
stimuli such as voices or pain), drowsy (half asleep and sluggish),
stupor (lethargic and unresponsive, unaware of their surround-
ings) or comatose (unconscious and unresponsive to stimuli). To
assess the level of consciousness, the practitioner should engage
patients in a conversation to note their degree of orientation.
Postoperative complications that need to be addressed can include
issues such as nausea and vomiting, hypotension, pain, fluid imbal-
ance, respiratory problems and cardiovascular problems (Hatfield
& Tronson 2009; Smedley & Quine 2012).

Discharge from the recovery room

Once the patient has recovered from their anaesthetic, practition-
ers should tell them where they are and that practitioners are
nearby and will help them as needed. It may also be advisable to
tell the patient about the tasks the practitioner is going to be doing,
for example checking the wound site or examining areas of the
body. Once the patient has recovered, the ward staff will receive
information before the patient leaves the recovery room. This
includes the patient’s name; type of surgery; mental alertness;
recordings of vital signs; presence, type and functioning of drain-
age tubes, IV and so on; and the patient’s general condition. All of
this information is recorded on the patients notes and then the
patient can be transferred back to the ward.




Patient handover

Figure 30.1 Patient handover in the recovery room following surgery
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Admission into the recovery unit

An anaesthetist and a practitioner normally escort the patient
from theatre into recovery. The recovery practitioner will ensure
that the necessary equipment is readily available before the patient
enters the recovery unit. This includes items such as an oxygen
cylinder under the trolley for transporting the patient from theatre
to recovery; an anaesthetic circuit for patients who have an
endotracheal tube inserted; an oxygen mask for patients who are
awake and extubated following surgery; and any other equipment
needed to support the patient, for example monitors, intravenous
infusion and medications (Wicker & Cox 2010). When the patient
enters the recovery room, the recovery practitioner will receive a
handover from the anaesthetist and the practitioner (Figure 30.1).
The handover from the practitioner will include a description of
the operative procedure carried out; the location of surgical drains,
chest drains and IV cannulae; confirmation of a urinary catheter,
nasogastric tube or any other tubes inserted into the patient; the
method of skin closure used; the type of dressing used; and any
problems that have developed during or following surgery, such as
pressure sores, burns or damaged skin; information on care of the
patient’s belongings; and confirmation of the patient’s records
(Hughes & Mardell 2009). The handover from the anaesthetist will
include the patient’s name and the method of anaesthesia received;
any relevant medical problems or past history; blood pressure,
pulse and respiratory rate; analgesia administered during surgery
and analgesia or medications prescribed for the patient while in
recovery; types and quantities of intravenous fluid given during
surgery and required in recovery; blood loss and urine output;
quantity of oxygen required; and monitoring required while
undergoing recovery (Hatfield & Tronson 2009). Before the anaes-
thetist leaves the patient to return to the operating room, the patient
must be breathing and have a good oxygen saturation, stable blood
pressure and normal pulse rate (Wicker & Cox 2010).

Initial assessment

On arrival in the recovery area, recovery practitioners check that
unconscious patients are lying on their side with their head tilted
backwards to keep the airway open, and that their blood pressure
and pulse are at normal levels. The patient’s oxygen supply is trans-
ferred from the oxygen cylinder to a pipeline supply, normally
using a Hudson mask if the patient is already extubated. A simple
Mapelson’s C circuit (or Waters’ circuit) may be used if the patient
is still intubated. The anaesthetist will be responsible for removing
the endotracheal tube or LMA if the recovery practitioner has not
been trained to do so. Once the patient is assessed as breathing
normally and is receiving adequate oxygen, they will be connected
to standard monitoring (Hughes & Mardell 2009). Practitioners
monitor patients for temperature, pulse rate and rhythm, ECG,
blood pressure, oxygen saturation and respiratory rate, and inform
the anaesthetist of any problems.

Assessing the patient using the ABCDE (airway, breathing,
circulation, drugs/drips/drains/dressings, extras) approach is
common practice (Hatfield & Tronson 2009; Younker 2008):

» The airway is assessed by checking breathing rate and watching
the chest moving. Oxygen is normally administered at around

6 litres per minute and patient oxygenation will be monitored by
the pulse oximeter. Suction can help to remove phlegm from the
patient’s mouth and pharynx, although this has to be undertaken
carefully, under direct vision, in case it causes laryngospasm. If the
patient is still unconscious, then the practitioner will insert an oral
or nasal airway (Hughes & Mardell 2009).

 Breathing is assessed by feeling air flowing in and out of the
mouth, and by listening to any abnormal sounds, such as rattles,
crowing, gurgles, wheezes and stridor.

« Circulation is monitored by recording the blood pressure and
pulse rate and rhythm. Intravenous fluids should be checked to
ensure their flow rate, type of fluid, patency, and any problems
with the location of the cannula. Wound dressings need to be
monitored in case of excessive blood leakage, and drains and any
other tubing should also be checked to ensure that they are flow-
ing freely, and to measure the quantity of fluids exiting the
wound.

e Drugs such as morphine are often given by the anaesthetist
during surgery, and these may have an effect postoperatively on
the patient’s breathing and lucidity.

 Extras include, for example, air leaks, the patient’s tempera-
ture, perfusion in the peripheries, blood glucose levels and wound
condition.

While the ABCDE approach can be standardised for all patients,
each patient nevertheless requires individualised care.

Documentation

Recording the patient’s condition consistently, clearly and concisely
while the patient is in the recovery room is important. The patient’s
records should contain information such as the time the patient
entered the unit; recording of vital signs at regular intervals; any
drugs that are given, including dosage and route; any untoward
events; and any specific postoperative instructions. Before the
patient leaves, the records also need to be signed and dated
(Wicker & Cox 2010).

Discharge

Before returning to the ward, patients must meet appropriate
criteria to ensure that they are safe and recovered from their
anaesthetic. These criteria may include stable blood pressure, pulse
rate and rhythm; being conscious and lucid; oxygen saturation at
least 95%; any issues such as pain, nausea and vomiting resolved;
the being clean, dry and warm; and all documentation being
complete (Smith & Hardy 2007).

When the ward nurse arrives, the recovery practitioner will
hand over all relevant information to ensure continuity of care to
the patient, including the procedure that the patient has under-
gone; the type of wound closure and dressings; the anaesthetic
and any drugs given, especially analgesics; location of drains,
tubes or catheters; and postoperative instructions, including
postoperative medications and the patient care delivered in the
recovery room (Smith & Hardy 2007). Finally, the ward nurse will
usually sign the record to agree to receive the handover of the
patient.
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Figure 31.1 Entering recovery

Figure 31.2 Patient feeling unwell

Respiration is influenced by:
¢ Pain

® Pulmonary oedema

* Opiates

 Airway obstruction

Observations required:

¢ Oxygen saturation

¢ Airway patency

¢ Chest movement

* Respiratory rate

® Blood pressure and pulse
® Skin colour

Source: All photos from Liverpool Women’s Hospital.

@ Postoperative patient care — Part 1
soxo11 Remprsay s | oxotz Cadasetrstas |

Cardiovascular status is influenced by:
® Pulmonary embolus

* Cardiac tamponade

® Tension pneumothorax

* Sepsis

* Anaphylaxis

e Adrenal insufficiency

Observations required:

* Blood pressure

® Peripheral oxygen saturation
® Pulse

* Respiration rate

® Temperature

Figure 31.3 Checking the patient’s notes and surgical
procedure
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ostoperative recovery observations include airway patency;

respiratory status (rate and oxygen saturation); cardiovascular

status (blood pressure and pulse); circulatory status (fluid
balance and central venous pressure where available); temperature;
haemorrhage/drainage volumes/vomiting/fluid balance; mental
state; sweating/pallor; posture/facial expression; general condition,
such as colour, orientation and responsiveness; and pain and dis-
comfort (Figures 31.1, 31.2 and 31.3; Hatfield & Tronson 2009). The
rationale behind these observations and interventions is to assess
respiratory and cardiac function and the patients general physical
and psychological status, to maintain adequate ventilation and
circulation, to identify and take action on any problems and to
protect the patient from harm. Regular observations, compared
against baseline observations taken preoperatively, help to assess
the patients condition following surgery and recovery from
the anaesthetic and will accurately record the patient’s progress.
Practitioners observe patients by clinical monitoring and by general
observation. The practitioner must have a sound knowledge and
understanding of the patient’s medical history, surgery and baseline
vital signs. The ABCDE approach can assess the patient’s Airway,
Breathing, Circulation, Drugs/drips/dressings and Extras (Hatfield
& Tronson 2009; see also Chapter 30). Recovery practitioners use
record sheets or electronic forms that record observations clearly,
and patient care plans that record other observations such as
sweating, anxiety, vomiting, haemorrhage or fluid loss.

Respiratory status soxs1.1)

Monitoring respiration is essential, as problems with respiration are
one of the main causes of patient death during the immediate post-
operative recovery. Respiratory status is also the first vital sign to be
easily observed when the patient is deteriorating, either clinically or
through general observation. Research studies, however, show that
such monitoring is often omitted or respiration poorly assessed
(NPSA 2007). Practitioners should regularly observe and record
patency of the airway, breathing rate and depth, and any difficulties
in breathing caused by respiratory depression or other causes.
Practitioners always administer oxygen postoperatively until the
patient is fully conscious and the effect of anaesthetic medications
have reduced. Oxygen therapy helps to expel anaesthetic gases from
the body, and is also required if the patient is under sedation from
opiates. The anaesthetist prescribes oxygen therapy and lists the
rate of administration and method of delivery.

Respiration is influenced by causes such as pain, pulmonary
oedema, respiratory depression and airway obstruction. Changes in
the patient’s physiological state (for example cardiac problems) can
also affect respiration. Pulse oximetry is used to monitor a patient’s
pulse and oxygen saturations. Patients receive oxygen therapy to
maintain oxygen saturations above 95% and to prevent hypoxia or
hypoxaemia (Anderson 2003). If oxygen saturation drops below
95% then the anaesthetist should be informed, as respiratory func-
tion will be compromised, resulting in inadequate tissue perfusion
and hypoxia. Signs of respiratory complications can also be identi-
fied when the patient develops conditions such as disorientation,
breathlessness, tachycardia, headaches and cyanosis.

Breathing and chest movements are normally symmetrical, reg-
ular and effortless. A normal breathing pattern in the postoperative
patient is 12-20 breaths per minute. Above 24 breaths per minute,

below 10 breaths per minute or apnoea needs further investigation
and appropriate action (Anderson 2003). Opiates can cause a low
respiratory rate, which may induce respiratory depression. To pro-
mote adequate ventilation postoperatively, it is advisable to monitor
the patient’s respiratory function closely, help the patient to turn
from side to side, if possible, and assist with coughing. These meas-
ures will improve the patient’s respiration and reduce the potential
risk of pulmonary complications such as atelectasis (the collapse of
a segment of the lung), bronchitis or pneumonia. While patients are
still recovering from anaesthesia and in a semi-conscious state, they
should be positioned in a lateral or semi-prone position without a
pillow under their head, unless contraindicated by the surgery that
they have undertaken. In the lateral position, the head can be
hyperextended, taking care not to cause damage to the neck, which
supports the easy passage of air into and out of the lungs and
reduces the chance of the tongue falling back to block the airway.
The lateral position also reduces the risk of aspiration should the
patient vomit or have excessive mucous secretions, which can lead
to atelectasis (Jevon & Ewens 2002).

Cardiovascular status soxs1.2)

Monitoring haemodynamic stability is important because of the
body’s physiological response to stress and the risk of shock and
haemorrhage based on the nature of the operation, as well as the
method of pain control. Indicators of haemodynamic stability
include blood pressure, peripheral oxygen saturation, pulse rate
and rhythm, respiration rate and temperature. Measuring these
indicators can be undertaken using electronic equipment or tradi-
tional manual equipment. Depending on their situation, patients
may benefit from CVP monitoring in the ward environment to
assess circulatory volume (Hatfield & Tronson 2009).

Hypovolaemic shock occurs when systolic blood pressure falls
significantly, leading to inadequate tissue perfusion, cellular damage
and possibly organ failure (NCEPOD 2001). Because the body
compensates for fluid loss, patients can lose up to 30 per cent of
their circulatory volume before systolic blood pressure measure-
ments and heart rate are affected (Jevon & Ewens 2009). Poor tissue
perfusion, however, can be an early indicator of hypovolaemic
shock. Signs include restlessness or confusion because of cerebral
hypoperfusion or hypoxia, tachycardia, hypotension, low urine
output, increased temperature and cold peripheries. The reason for
treating hypovolaemic shock is to restore adequate tissue perfusion.
This may require blood transfusion or fluid resuscitation with
crystalloid or colloid solutions, and increased oxygenation to
maintain saturation above 95%.

Cardiogenic shock is another postoperative complication that
results in the death of many acutely ill surgical patients (NCEPOD
2001). This may be caused by the failure of the myocardial ‘pump’
in response to surgery. During surgery the metabolic demands of
the body increase and adrenaline (epinephrine) and noradrenaline
(norepinephrine) are released as the heart rate increases. Tissues
and cells of the body then need more oxygen, which places extra
pressure on the myocardium, resulting in cardiac arrhythmia or
myocardial infarction (Jevon & Ewens 2002). Treating cardiogenic
shock requires close observation, appropriate levels of oxygen, and
drug therapy such as digoxin to treat arrhythmias and improve
contractility of the heart (Anderson 2003).
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@ Postoperative patient care — Part 2

Figure 32.1 Example of a postoperative patient care plan

RECOVERY ROOM CARE
Key: v = Yes X =No N/A = Not applicable * = Indicates refer to recovery progress notes
Level of sedation score:- 0. Awake, Alert, Orientated 1. Drowsy, Asleep, Easy to rouse
2. Drowsy/Difficult to rouse 3. Anaesthetised/Sedated, Unresponsive

Admission Time I:] Full hand over received I:]

Immediate Care Assessment - on admission to recovery
UNDERTAKE A MEWS SCORE WITHIN APPROX, TEN MINUTES OF ADMISSION TO RECOVERY

AIRWAY SUPPORT

None [ | Oral[ | Nasaltube| | ETT[ ] LM[ ]  Trache[ | Jawhold [ ]

BREATHING
Resps Rate ....ccccoviiiiiiiiiicerceeee QUAILY et
02

ttes [ | % [ ] Humidified [ |

Venti Mask D Ventilator D Nasal Specs D Breathing circuit D Temp D Sats SpO, D

CIRCULATION
Arterial line None[ | insitu] ] 5] (YR Time removed .........c.c......
BP s PUISE ..
Skin/ Flushed D Pale D Cyanosis D Pink D Other D
Mucus
Membrane Warm D Dry D Cool D Moist D Clammy D

Sedation score ...........ccocceeiiiiiiine

Intravenous Therapies in situ / site specify:-

Bladder Irrigation Present D Patent D Colour Red D Pink D Clear D
Blood Clots D

Comments:

Is a chest drain present? [ |  Ifyes, is it patent [ ]

Source: Aintree University Hospital, Liverpool. Reproduced with permission of Aintree University Hospital.

Perioperative Practice at a Glance, First Edition. Paul Wicker. © 2015 John Wiley & Sons, Ltd. Published 2015 by John Wiley & Sons, Ltd.



his second chapter on postoperative patient care covers
monitoring of the patient’s temperature and their general care
(Figure 32.1).

Temperature status

Body temperature is a critical issue in postoperative care and can
result in either hypothermia or hyperthermia. Perioperative hypo-
thermia occurs more often than hyperthermia and is defined as
a core temperature of less than 36°C (ASPN 2001, NICE 2008).
Children, elderly patients and patients who have been in theatre for
along time are at risk of hypothermia. Reasons for this include open
abdominal or chest wounds, cold IV fluids, medications given before
and during surgery, and exposure of the body to a cold theatre envi-
ronment. The patient’s temperature needs to be monitored closely
and action taken to return it to within the normal level of 37°C,
plus or minus 0.5°C (NICE 2008). Forced-air blankets such as Bair
Huggers® (3M) or other blankets can help to warm the patient if
their temperature is too low; alternatively antipyretics, fanning or
tepid sponging can be used if their temperature is too high.

Hypothermia can be identified in a patient who is shivering, has
peripheral vasoconstriction and has ‘goose pimples’ or piloerection
of the hair on their body. Patients undergoing general anaesthesia
have no control over body heat as they are unconscious and anaes-
thetic drugs affect their physiology. The result of hypothermia can
include skin and tissue breakdown, increased risk of infection, and
low blood supply to non-vital organs, the intestinal tract and the skin
(ASPN 2001). Cardiac workload can also increase as the arterioles
constrict, leading to greater pressure on the heart to pump blood
around the body (Stanhope 2006). Increased metabolic activity in
cold patients can lead to physiological problems such as a higher
risk of shivering, increased carbon dioxide production, respiratory
acidosis, increased cardiac output, increased oxygen consumption,
decreased platelet function, increased blood loss during surgery,
altered drug metabolism and increased risk of cardiac events
(Kiekkas et al. 2005).

Core temperature measurement relates to the thoracic, cranium
and abdominal cavities. The shell temperature relates to the tem-
perature of the skin or periphery of the body (Stanhope 2006). The
core temperature is indicative of the internal temperature of the
body, which usually remains fairly stable unless there are extremes
of hypothermia. Pulmonary artery catheters, which mirror the
temperature of the heart, can measure core temperature, as can
oesophageal and nasopharyngeal probes. Oesophageal probes
mirror the temperature proximal to the heart, and nasopharyngeal
probes mirror the temperature of the hypothalamus. These three
methods are invasive and so cannot be used on all patients, but
depend on their postoperative status (NICE 2008).

Common peripheral temperature measurement methods and
sites include the bladder, skin, dot matrix and liquid crystal ther-
mometers, rectal, oral, axillary and tympanic sites. Bladder tem-
perature measurements are rarely used and require a thermistor in
an indwelling Foley catheter within the bladder. Skin temperature
sensors, liquid crystal thermometers (attached to the forehead)

and dot matrix thermometers (a plastic strip with temperature-
sensitive dots that change colour) are rarely used in postoperative
recovery, as they tend not to be accurate and may give false or
unreliable readings. Rectal temperature measurement is not often
carried out, as the rectal temperature is not consistent with the core
temperature because of the low blood flow in the rectum (Kiekkas
et al. 2009). Axillary temperature monitoring is common and
matches core temperature well, unless the patient is hypothermic,
and then the skin temperature does not match the core tempera-
ture. Finally, tympanic measurements match core temperature
very closely, even when the body temperature is changing rapidly.
Tympanic temperatures closely match the temperature of the
hypothalamus and the blood supply in the internal carotids, which
are both close to the tympanic membrane (NICE 2008).

General patient care

The main aims of recovery practitioners when looking after
patients in the recovery room are to keep them comfortable and
safe (Alfaro 2013). The roles of the recovery practitioner there-
fore cover many areas other than those discussed here and in
Chapter 31, and include the following:

+ Observing and recording the functioning of tubes, drains and
intravenous fluids, including preventing kinking or blocking of
catheters and drainage tubes (Hatfield & Tronson 2009).

» Monitoring areas such as IVs, blood products, urine, emesis and
nasogastric tube drainage, and recording their intake and output of
fluids.

» Implementing safety measures to protect unconscious or dis-
orientated patients. For example, keeping the patient warm and
comfortable, showing the patient how to use the call bell, keeping
side rails in the high position, and maintaining a good position for
the patient to help breathing, comfort and relaxation (Alfaro
2013).

 Preventing the spread of infection by washing your hands
before and after working with each patient, and maintaining
aseptic technique when caring for wounds.

« Observing and recording recovery from general, regional, epidural
and spinal anaesthesia.

» Engaging the patient in a conversation, whenever possible, to
assess the level of orientation and to let the patient know the
actions the practitioner is taking and the help that can be offered.
« Relaying information to the patient from the surgeon and anaes-
thetist about the procedures that have taken place (Alfaro 2013).

Family members may be allowed to sit near the patient in the
recovery room. If this is the case, then a recovery practitioner
should always be close by the patient in case of sudden changes in
condition or emergency situations. This is to support the family
and prevent them from being too worried. Most of the recovery
practitioner’s time is spent at the bedside giving direct patient care,
since the observation, recording or care of a patient cannot usually
be conducted from any other location.
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@ Monitoring in recovery

Figure 33.1 Checking the patient’s temperature postoperatively to check for any problems
related to hypothermia or hyperthermia

Source: Liverpool Women'’s Hospital.

Figure 33.2 Complex selection of monitoring devices used to care for patients safely.

=

Source: Aintree University Hospital, Liverpool.
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his chapter provides overall guidelines on the need for moni-

toring of patients in recovery, with the goal of optimising patient

safety. However, monitoring of individual patients depends
on the needs of each patient, which the recovery practitioner
assesses. Postanaesthetic care of the patient may include the regular
assessment and monitoring of respiratory and cardiovascular
function, neuromuscular function, mental status, temperature, pain,
nausea and vomiting, drainage and bleeding, and urine output.

Respiratory monitoring

Assessment and monitoring of respiratory function during recovery,
using pulse oximetry, helps in the early detection of hypoxaemia.
The practitioner may also detect respirator problems by checking
breathing, chest movement and signs of cyanosis in the patient
(Hatfield & Tronson 2009). Therefore, regular assessment and
monitoring of airway patency, respiratory rate and SpO, are impor-
tant during early recovery from anaesthesia. In some recovery
units practitioners can extubate patients, but if this is the case they
must have been trained formally to undertake this task.

Cardiovascular monitoring

Cardiovascular assessment and monitoring help to identify periop-
erative complications caused by anaesthetic drugs and surgery.
Routine pulse, blood pressure and electrocardiographic monitoring
detect any cardiovascular complications and reduce the possibility
of adverse reactions, and should always be carried out during the
recovery phase.

Neuromuscular monitoring

Most patients undergoing general anaesthesia and intermediate or
major surgery receive neuromuscular blocking agents. These drugs
paralyse muscles, allowing anaesthesia and surgery to progress. The
recovery practitioner can assess neuromuscular function by physical
examination, although during anaesthesia it is also common prac-
tice to use a neuromuscular blockade monitor that is effective in
detecting neuromuscular dysfunction (Jones et al. 1992). Assessment
of neuromuscular function helps to identify potential complications,
such as difficulty in breathing or moving of limbs. This reduces
adverse outcomes, especially in patients who received long-acting
non-depolarising neuromuscular blocking agents or who have
medical conditions associated with neuromuscular dysfunction.

Psychological monitoring

The effect of anaesthetic drugs, such as propofol or ketamine, and the
physiological effects of surgery can influence the patient’s mental
and psychological condition, causing anxiety, distress, anger and
disruption (RCPRCP 2003). Assessment of the patient’s mental
status and behaviour reduces postoperative complications, such as
wound damage, blocking of tubes or removal of catheters by the
patient, and reduces the possibility of harm to the patient. Several
types of scoring systems are available for such assessment, including
those described by the Joanna Briggs Institute (JBI 2011).

Temperature monitoring

The patient’s temperature can change radically because of the
physiological effects of anaesthesia and surgery, and in recovery
due to, for example, the delivery of cold IV fluids or the lack of

warming blankets. Routine assessment of patient temperature
(Figure 33.1) can help reduce postoperative complications such as
hypothermia or hyperthermia (see Chapter 32), detect complica-
tions and reduce adverse outcomes during recovery.

Pain monitoring

Analgesics are given during surgery, but may wear off during the
recovery phase, leading to postoperative pain. Pain can be assessed
by simply asking the patient about their pain, or by asking them to
complete a numerical assessment form (Rawlinson et al. 2012). For
example, if a patient says that the pain score is 10, then they are
seriously in need of analgesia. A score of 1 or 2 may not require
analgesics. Routine and regular assessment and monitoring of pain
will assist in detecting complications and will help the patient to be
pain free and comfortable during their recovery.

Monitoring nausea and vomiting

Postoperative nausea and vomiting (PONV) occur in around 30%
of postoperative patients (Smith et al. 2012). This results in condi-
tions such as distress, aspiration into the lungs, poor analgesia,
dehydration and damage to surgical wounds. Regular assessment
and monitoring of nausea and vomiting will therefore detect com-
plications and improve patient outcomes. Assessing the patient can
involve watching their physiological state and asking them how
they are feeling. Risk assessment of PONV can also be carried out
before surgery (Rawlinson et al. 2012). If a patient does vomit, then
anti-emetic drugs such as Ondansetron can be given. Unconscious
patients should be placed on their side to lessen the chance of
inhaling vomit.

Fluid monitoring

Fluid balance refers to the input and output of fluids in the body to
assist metabolic processes. Regular postoperative assessment of the
patient’s hydration status and fluid management reduces problems
and improves patient comfort and satisfaction. Fluid balance can
be assessed using blood pressure, pulse, observation of the patient’s
hydration status, a review of the fluid charts and, if necessary, a
review of blood chemistry (Shepherd 2011). Surgical procedures
that involve a significant loss of blood or fluids may need extra
fluid management.

Urine output and voiding

Assessment of urine output detects complications and can reduce
adverse outcomes such as dehydration. Assessment of urine output
during recovery is not carried out on all patients, but should be
done for selected patients, for example those undergoing urological
surgery, or patients who are susceptible to fluid imbalances
(Hatfield & Tronson 2009).

Drainage and bleeding

Assessment and monitoring of drainage and bleeding detect com-
plications, reduce adverse outcomes, and should be a routine part
of recovery care. Drainage can originate from chest drains or wound
drains; excessive blood loss in either case needs to be referred to
the surgeon or anaesthetist so that action can be taken if required.
Fluid or blood loss should be recorded in the patient’s notes and
regularly monitored.




Maintaining the airway

Figure 34.2 Tracheostomy

Figure 34.1 Oral airway and face mask
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Figure 34.3 Nasopharyngeal airway

Figure 34.4 Endotracheal tube

Pressure, flow and CO, sensors
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ostoperative patients in the recovery room or PACU will
always need airway management and close monitoring to pre-
vent any serious postoperative complications (Scott 2012).
If practitioners ignore airway management, then the patient may
become hypoxic, resulting in organ failure and eventually death.
Therefore, a thorough understanding of the airway management of
patients during recovery is essential for practitioners so that they
can provide the best care for patients emerging from anaesthetic
(AAGBI 2013a). Staffing levels need to be appropriate (AAGBI
2013a) to support patients. A minimum of two staft should be pre-
sent in the recovery room and a minimum of one member of staff
should be allocated to each individual patient until they can main-
tain their own airway, breathing and circulation. Anaesthetists are
responsible for the safe extubation of patients in recovery, but they
can delegate this task to appropriately trained practitioners.
Equipment and facilities must also be suitable for the care of
unconscious patients. Recovery units are close to operating rooms
and must fulfil the requirements of the AAGBI and Department of
Health (AAGBI 2013a). Patients need easy access to emergency
call systems in the case of sudden emergencies. Oxygen and suc-
tion, delivered via pipelines and devices attached to the wall, must
be available in each recovery bay (Dolenska et al. 2004). Other
equipment needed to monitor breathing and circulation includes
pulse oximetry, non-invasive blood pressure monitoring, an elec-
trocardiograph and, if the patient is intubated, a capnographic
monitor is needed to monitor CO,. Patients requiring resuscitation
will also need specific drugs, fluids and resuscitation equipment
(including a defibrillator), which should be available in every
recovery room (AAGBI 2013b).

Physiology of the airway

Airway obstruction can occur because of several reasons, including
sedation from drugs such as opioids, the tongue falling back against
the posterior pharyngeal wall, foreign bodies in the mouth, false
teeth, damaged crowns and throat packs (Dolenska et al. 2004).
Partial airway obstruction may result in inspiratory stridor, expira-
tory wheeze or a crowing noise, whereas complete obstruction
results in no chest movement and lack of airflow (AAGBI 2013b).
Physiological obstructions can be prevented by placing the uncon-
scious patient in the lateral position with their head tilted backwards
and jaw moved forwards (jaw thrust). Instruments such as Yankeur
suckers or McGill forceps can be used to remove obstructions.

Breathing results in gas exchange between the lungs and the
blood, which supplies oxygen to the tissues and eliminates CO,.
Failure to breathe effectively, caused by pain, drugs, obstruction
or laryngospasm, can result in an increase of partial pressure of
carbon dioxide (PaCO,), leading to respiratory acidosis (West
2008). Respiratory acidosis can cause tachycardia, vasodilation,
coma and cardiac arrest (Aitkenhead et al. 2007). The anaesthetist
should be informed as soon as any breathing problems are identi-
fied and if necessary the patient may be reintubated.

Circulation

The respiratory and circulatory systems are linked to each
other: one provides oxygen and the other supplies that to the
tissues. As the circulatory system provides cells with oxygenated

blood, an inefficient circulatory system will increase the demands
on the patient’s respiratory system. Hypovolaemia can result in
hypotension, leading to inadequate tissue perfusion and cellular
hypoxia as well as a reduction in pulmonary blood flow. This
results in an imbalance in the ratio of ventilation and perfusion of
oxygen in the body tissues (Scott 2012). Monitoring the circulatory
system, blood pressure, pulse and perfusion is therefore important
for airway management.

Monitoring of the airway

Regular checking of respiratory status supports the delivery of
treatment in case of problems (AAGBI 2013b). Clinical observa-
tions provide prompt feedback on the patient’s status, whereas
monitoring of patients can sometimes be overlooked or provide
false readings (Scott 2012). Monitoring is essential for physiologi-
cal variables such as respiratory acidosis or blood gas analysis.
Clinical observation involves checking and assessing the patients
respiratory status. Airway assessments include listening to breath-
ing to identify any obstructions, observing bilateral chest move-
ment, observing for tracheal tug (caused by accessory muscles
around the neck), which indicates airway blockage, and irregular
breathing patterns indicating partial or complete obstruction
(Scott 2012). Observing cyanosis and decreased peripheral
perfusion will suggest problems with the airway, breathing and
circulatory systems. Pulse oximetry to detect SpO, and blood
pressure measurements will detect early signs of hypoxaemia and
circulatory problems.

Postoperative airway complications

Practitioners often use Yankeur suckers under direct vision to
clear the airway of fluids, vomit or sputum. Alternatively, a flexible
suction catheter can be passed through an endotracheal tube to
remove secretions below the cuff of intubated patients. Care needs
to be taken when suctioning, as excessive use may lead to trauma
and oedema. Irritation of the vocal chords caused by fluids or for-
eign bodies may lead to laryngospasm. Laryngospasm is a serious
airway complication that occurs as the vocal chords contract,
obstructing the airway (Scott 2012). Treatment can involve using
the jaw thrust to expose the airway, followed by suctioning and
administration of 100% oxygen. If laryngospasm continues, then
reintubation may be needed.

Medications such as opioids, muscle relaxants and inhala-
tion agents given during anaesthesia can have ongoing effects
postoperatively. The action of these drugs may be reversed, or
alternatively the patient may need to be reintubated until the
effects wear off.

Discharge criteria

Most recovery rooms have set criteria for the discharge of patients.
As a minimum, this should include patients being conscious, able
to breathe and maintain their own airway, having reduced pain,
being normothermic and free of cardiovascular problems. A hand-
over must also be given to the ward nurse explaining anaesthesia
and surgery, any perioperative complications and the anaesthetist
and surgeon’s postoperative care instructions.
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Table 35.1  Postoperative complications

The prevalence of postoperative complications in a research study into postoperative patients who had undergone
cardiac surgery (Lobo et al. 2008), which showed that the patient population had an overall major complication rate
of 38.3% and 90-day mortality rate of 20.3%

Extubation failure Failure to extubate in the first 24 hours after the operation or the need for

reintubation within 72 hours after extubation 59 (10.0)
Cardiac adverse event Unexpected cardiac arrest and/or acute myocardial infarction 34 (5.6)
Heart failure Classical signs and symptoms or worsening in relation to preoperative status 32 (5.5)
Fistula or anastomosis leak Abnormal communication between two epithelised surfaces or anastomosis

breakdown requiring reintervention 30 (5.1)
Shock Refractory hypotension despite fluid resuscitation and need for vasoacti 24 (4.0)
Urinary tract infection CDC definitions? 10 (1.7)
Bloodstream infection CDC definitions?2 6 (1.0)

ACCP/SCCM - American College of Chest Physicians/Society of Critical Care Medicine;
RBC - red blood cells; CDC - Centers for Disease Control; CT — computed tomography.
Results are expressed in N(%)

1. ACCP/SCCMCC (1992)
2. Garner et al. (1988) Source: Lobo et al., 2008. Reproduced under the Creative Commons Attribution License.
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ost postoperative problems include issues such as

respiratory and cardiovascular status, PONV, pain and

bleeding (Hood et al. 2011). However, other problems can
arise that are more unusual and may not be immediately identified
by the practitioner. Practitioners must be aware of issues that can
arise when they are not expecting them to occur, so that they can
be dealt with quickly (Table 35.1).

Allergy

Allergies happen when the body reacts against foreign substances.
These include medicines (such as morphine, codeine or muscle
relaxants), blood and blood products, plasma expanders, fluids,
foods or latex. Allergies commonly result in rashes, oedema, air-
way obstruction and hypotension (Hatfield & Tronson 2009). An
allergic response that occurs within one hour is called an immedi-
ate allergic response. This is considered to be a medical emergency,
as the patient may develop anaphylactic shock that may affect
the whole body, leading to airway obstruction and hypotension as
the main problems. Avoiding allergies in postoperative patients
includes giving intravenous drugs slowly while supervising the
patient’s blood pressure, skin condition and breathing. The anaes-
thetist needs to be informed of negative reactions to drugs or fluids
given to the patient so that relevant action can be taken urgently
(Hatfield & Tronson 2009).

Haemorrhage

Haemorrhage can occur following surgery when the patient is
in recovery. When cardiac output and blood pressure return to
normal, this can lead to dry wounds starting to bleed. Major
postoperative bleeding can be identified by evidence of overt
bleeding from the wound itself, or bloodstained fluid from a
drain. Other signs include cyanosed or white peripheries, hypo-
volaemia, tachycardia, hypotension, tachypnoea and low-volume
urine output (Hatfield & Tronson 2009). Intra-abdominal bleed-
ing can lead to distension of the abdomen. Bleeding is controlled
by identifying the source of bleeding, such as leaking arterioles
in wound edges, putting pressure on the wound or reapplying a
dressing if it is bleeding, or correction of any coagulopathy. To
give patients a blood or fluid transfusion, assessment of blood
loss and hypovolaemic status will be needed. In some circum-
stances, the patient may need to return to the operating room
for surgery to control an area of internal bleeding.

Septic shock

Septic shock can occur following surgical procedures carried out
when the patient is already infected or septic. Other causes include
leakage into the abdomen of gastrointestinal contents from the
bowel during anastomosis, spreading of microbes from a surgical
area when the body has impaired immunity or leucopenia, or
contamination from devices or instruments used during surgery
or anaesthesia, for example contaminated intravenous cannulas,
suction devices or instruments. Cells in the immune system secrete
circulating cytokines, which can cause arteriolar dilatation leading
to the peripheries becoming warm. Septic shock can also cause a
loss of circulating blood volume because of capillary leakage
(Hatfield & Tronson 2009). When septic shock becomes serious,
the systolic blood pressure can reduce below 100 mmHg, mirroring
hypovolaemia. Usually the clinical features of septic shock include
pyrexia, hypotension, tachycardia and a warm periphery. To iden-
tify the causes of septic shock, venous blood is sent for culture;
following identification of the infection, treatment will be started

with a combination of effective antibiotics and intravenous fluids.
Identification of the focus of the infection is also important as the
cause may be, for example, an intravenous catheter or urinary
catheter. Further surgery may be needed if infected devices have
been inserted into the body or tissue abscesses develop.

Intravascular catheters

Central venous catheters, arterial catheters or peripheral intra-
venous catheters may cause infection, bleeding or thrombus
formation (Hatfield & Tronson 2009). In one research study,
complications related to initial catheter placement occurred in
5.7% of cases, sepsis in 6.5% of cases, and mechanical difficulties
(such as major venous thrombosis or patient care mishaps) in 9%
of cases (Henry & Thomson 2012). Adherence to careful tech-
niques, monitoring of the patient and the use of heparin-coated
catheters can help to prevent these incidents. Complications
caused by faulty placement of central venous catheters include
haemorrhage or pneumothorax, in which case the catheter needs
to be removed urgently and the patient may be given surgical
treatment and parenteral antibiotic therapy.

Urinary complications

Placement of a urinary catheter can lead to several complications,
such as infection, damage to the urethra, internal bleeding, urinary
tract infection (Wicker & Cox 2010) and sometimes even death.
Aseptic techniques are therefore critical for the care of patients.
The distal urethra is colonised with bacteria in 1% of patients.
Following surgery, the average infection rate is 10%; however, up to
75% of urological and medical infections are related to a urinary
tract infection. One of the most common pathogens is Escherichia
coli (E. coli), and other pathogens can include staphylococci,
streptococci and enterococci (Henry & Thomson 2012). If the
patient is infected, practitioners should remove the catheter
immediately and give antibiotics and fluid therapy to encourage
high-volume urine output.

Wound dehiscence

Wounds can burst open during recovery because of coughing
leading to a rise of intra-abdominal pressure, or due to poor sur-
gical technique. Often the dehiscence can be deep and concealed,
with separation of all layers of the abdominal wall except for the
skin. If this is not recognised immediately, and given that the skin
remains united, an incisional hernia may develop. Alternatively,
an abdominal wound can burst open following surgery, leading
to protrusion of a loop of bowel or a portion of the omentum
through the wound (Henry & Thomson 2012). However, the
chance of this happening is low, as closure of the abdominal
wall is performed using suitable suture materials that are slowly
absorbed or non-absorbable, and are also strong and resilient.
Management of dehiscence depends on the impact on the wound
site, but the result can be a return to the operating room for resu-
turing of the wound (Wicker & Cox 2010).

Other issues

Many other complications can happen postoperatively, such
as pressure sores, upper gastrointestinal bleeding, respiratory
complications and myocardial infarction. Recovery practi-
tioners therefore need a thorough understanding of all pos-
sible complications so that they can keep the patient safe
from harm.
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Managing postoperative pain

Figure 36.1 A pain rating scale
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A little pain Mild pain Moderate pain Much pain Intense pain

No pain

0 1 2 3 4 5 6 7 8 9 10
No pain Moderate pain Intense pain

Figure 36.2 A PCAM® syringe pump which monitors the patients use of pain killers.
The patient administers the pain killer by pressing the button attached to the black cable

Source: Aintree University Hospital, Liverpool.
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assess and treat pain effectively (Wicker & Cox 2010).

Inadequate pain control may result in increased morbidity or
mortality, leading to further postoperative complications. Data sug-
gests that local anaesthetics are the most effective analgesics, fol-
lowed by opioids and non-steroidal anti-inflammatory agents
(Kehlet 1998). Managing postoperative pain improves patient com-
fort and satisfaction and encourages earlier mobilisation. Pain relief
also reduces pulmonary and cardiac complications and improves
recovery time (Kehlet 1998). There are several reasons why patients
are not always given pain relief, for example lack of knowledge or
understanding, complications associated with opioids, poor pain
assessment, and inadequate staffing in the recovery room.

Heducing postoperative pain requires practitioners to monitor,

Concept of pain

Pain is a subjective experience, therefore assessing pain depends
mostly on the person experiencing it (Wicker & Cox 2010). A
practitioner cannot assess pain in a patient unless the patient
describes or shows signs of suffering pain. One patient may suffer
pain but be able to control their perception of it, while another
patient may feel less pain but suffer more as a result. Pain is there-
fore what the patient says hurts, and their emotional response to it
(Hatfield & Tronson 2009).

Effects of pain

Pain has systemic effects on the body, caused by physiological
and emotional reactions to the source of the pain. Pain contrib-
utes to postoperative nausea and vomiting because of raised anx-
iety levels and effects on the vomiting centre in the brain. There
is also a risk of increased blood pressure, leading to problems
such as cardiac ischaemia, headache, increased bleeding from
wounds or damaged tissues (Hatfield & Tronson 2009). Other
effects of pain include an increased metabolic rate, decreased
hepatic and renal blood supplies, abnormal bowel function and
breathing difficulties.

Pain physiology

Pain physiology is complex, so it will only be covered superficially
here. Nociceptors, which are pain receptors found in tissues
throughout the body, send impulses to sensory nerves, which then
carry the sensation of pain to the spinal cord and from there to the
brain (Hatfield & Tronson 2009). Once it is in the brain, the pain is
analysed and acted on by other parts of the brain. For example, if a
man was burned by a hot item, he would scream and let go. Then
he would cool down the burnt area with cold water and consider
treatment needed to protect the area from further damage. At the
same time, areas of the central nervous system would increase
blood pressure and pulse, sweating and anxiety levels (Wicker &
Cox 2010). The area of pain is also likely to become inflamed and
oedematous due to the release of chemicals from the cells. White
cells and macrophages then flood the area with chemicals in an
effort to clean away dead cells and start the repair process, which
leads to further pain by stimulating the nociceptors.

Managing pain

The first stage in managing pain is to find out its cause. Postoperative
pain is caused by surgery, especially if the surgery was major. Pain
can originate from muscles that have been divided, from skin grafts,
from organs in the body, such as a bowel that has been divided, and
any other areas where tissues have been cut or damaged during sur-
gery. Psychological factors also play a part in pain perception.
However, patients will feel less pain if they received support from
practitioners to alleviate the pain through medicines or by being
moved into a more comfortable position (Wicker & Cox 2010).

The second stage is to assess the pain. The primary way to
assess pain is to ask patients — if they say they are in terrible pain,
then they will need urgent help to reduce the level of pain. Several
different types of pain scales have also been introduced over the
years and these can help further in assessing the pain that the
patient feels (Figure 36.1).

The final stage is to help reduce pain by using drugs, and to
reduce their side effects to a minimum. Opioids remain the best
painkillers to give to patients, although they do have serious side
effects, including respiratory depression, bradycardia, pruritus,
sedation, nausea and vomiting, hypotension and reduction in
bowel function (Wicker & Cox 2010). Treating nausea and pruri-
tus with antihistamines may cause additional effects on sedation
and respiratory depression.

Drugs can be administered via oral, rectal, sublingual, transder-
mal, subcutaneous, intramuscular, intrathecal, epidural, inhala-
tional or intravenous routes. Patient-controlled analgesia is often
used for intravenous infusion using a syringe pump (Figure 36.2)
and is the best option, as it provides consistent levels of pain relief
for the patient (Etches 1994). Drugs that are frequently used
include morphine, meperidine and Fentanyl.

NSAIDS are commonly used to treat inflammation and pain, and
do not have the same side effects as opioids. NSAIDS inhibit the
COX-2 enzyme, which reduces the production of prostaglandins
(Ramsay 2000). This helps to reduce pain, fever and vasodilatation.
However, by blocking prostaglandins, they also increase tissue
inflammatory responses and affect pain perception. These analge-
sics may be safer than opioids and will help in the management of
acute postoperative pain.

Epidural and spinal opioids can provide good levels of analgesia,
although side effects can still occur. Local anaesthetics do reduce or
eliminate pain, but they may cause hypotension and muscle weak-
ness that may slow down postoperative mobilisation of the patient.

These can include electrical stimulation of peripheral nerves, which
may affect pain-inhibitory pathways, acupuncture or massage.

There are many research projects looking at further advances
in postoperative pain control, which hopefully will result in less
postoperative pain for patients.
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Managing postoperative nausea
and vomiting

Figure 37.1 Physiology of vomiting
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complication following surgery and anaesthesia, leading to

other problems that can cause the patient discomfort and
pain, and prolong their stay in recovery. Around 10% of patients
develop PONV immediately after surgery, and around 30% of
patients develop PONV within 24 hours (Wilhelm et al. 2007;
Chetterjee et al. 2011).

Postoperative nausea and vomiting (PONV) is a common

Physiology of vomiting

Vomiting is managed via the brain and the central nervous sys-
tem (Figure 37.1). Chemicals or drugs in blood and CSF trigger
the chemoreceptor trigger zone, called the area postrema. This
is located at the base of the fourth ventricle, outside the blood-
brain barrier (Chetterjee et al. 2011). The chemoreceptor trigger
zone, and other areas such as afferent neurons from the pharynx
and higher cortical centres (e.g. the visual centre), send signals
to the brain stem vomiting centre, which sends signals to the
diaphragm, stomach and chest muscles, causing them to forci-
bly contract. This results in vomiting or emesis (Figure 37.2;
Chetterjee et al. 2011).

There are three stages of vomiting. First, nausea presents the
person with the urge to vomit; at the same time they feel sensa-
tions in the head and stomach and usually the back of the throat.
Secondly, retching is the contraction of chest and abdominal
muscles, without the person actually vomiting. Stomach contents
move backwards and forwards as the proximal and distal ends of
the stomach relax and contract. Thirdly, vomiting occurs when
stomach contents are expelled from the mouth as the stomach,
duodenum and chest muscles all contract forcibly. Vomiting
stops once the respiratory and abdominal muscles relax (Tinsley
& Barone 2012).

Risk factors

There are many risk factors related to PONYV, such as being a
child over the age of 3 or an adult under the age of 50; having
a preexisting condition such as a history of motion sickness or
anxiety; being female - women are more prone to PONV than
men because of the presence of female hormones (Mathias 2008);
being obese, due to gastric volume and retention of anaesthetic
drugs in adipose tissues (Chetterjee et al. 2011); type and length of
surgery; and the use of morphine and diamorphine. Non-smokers
are also more susceptible to PONV than smokers, because chemi-
cals in tobacco smoke increase the metabolism of some drugs
used in anaesthesia, reducing the risk of PONV (Miaskowski
2009). Postoperative complications following PONV include
dehydration, electrolyte imbalances, ocular disturbances, pulmo-
nary complications, wound dehiscence, haematoma development,
patient discomfort and delayed discharge from the recovery room
(Tinsley & Barone 2012).

Prevention of vomiting

Patient satisfaction is reduced if they suffer PONV. Furthermore,
there may be problems such as wound damage due to extreme
vomiting, and patients may inhale vomit and suffer respiratory
problems as a result. Steps to consider during anaesthesia include

using regional techniques or total intravenous anaesthesia (TIVA)
rather than volatile anaesthetic agents. Managing pain using
NSAIDs or regional/local anaesthesia rather than opioids is also
useful if appropriate for the patient. In recovery, patients need fluid
therapy using crystalloids or colloids, oxygen therapy during the
early stages of recovery, and if possible the use of acupuncture,
which is known to reduce the risk of PONV (Wilhelm et al. 2007).
Suction using a Yankaur or flexible sucker may be required, and if
the patient is still semi-conscious the anaesthetist needs to be
informed urgently so the patient can be reintubated.

Anti-emetic therapy

The two main groups of anti-emetics are antagonists and agonists.
Antagonists include dopaminergic, cholinergic, histaminergic,
5-HT3 and NK-1 drugs (Smith et al. 2012). Antagonists are chemi-
cals that reduce the physiological activity of chemical substances
(such as opiates); they act by blocking receptors within the nervous
system. Agonists are medications that combine with a receptor on
a cell and initiate a reaction or activity that prevents neurotrans-
mitter release to the chemoreceptor trigger zone or vomiting centre
in the brain. Agonists include dexamethasone and cannabinoids.

Metoclopromide is a D, receptor antagonist in the stomach,
gut and chemoreceptor trigger zone. It is often prescribed and is
most effective in young children (Chetterjee et al. 2011). Dosage
is usually 0.1 mg/kg in children, and higher for adults.

Droperidol is a D, receptor antagonist and an «-adrenergic
agonist. Dosages up to 2.5mg can be given. This drug also causes
sedation and side effects include long QT syndrome, which
increases the risk of irregular heartbeats.

Hyoscine (Scopolamine) is anticholinergic and is effective for
PONV associated with vestibular inputs (sense of movement in
the inner ear). This drug can also produce muscarinic side effects
including blurred vision, confusion, diarrhoea and shortness of
breath (Chetterjee et al. 2011).

Cyclizine is an H, receptor antagonist that also produces
anticholinergic responses. The effective dose is around 50 mg. It
can produce side effects such as mild sedation, dry mouth and
blurred vision.

Ondansetron is a 5-HT, receptor antagonist. The 5-HT, recep-
tor is a serotonin receptor found in terminals of the vagus nerve
and in certain areas of the brain (Smith et al. 2012). Ondansetron
is one of the most effective anti-emetics and can be given in doses
of 4mg up to 8 mg. It is, however, one of the most expensive anti-
emetic drugs and can cost up to £5.99 for a 2ml ampoule.

Dexamethasone is an effective anti-emetic at a dose of 8 mg.
It is a member of the glucocorticoid class of steroid drugs that
has anti-inflammatory and immunosuppressant properties. Its
anti-emetic properties activate the glucocorticoid receptors in
the medulla.

Conclusion

In many circumstances it is most effective to use a combination of
drugs that have different mechanisms of action to increase their
anti-emetic properties. Practitioners can improve patient satis-
faction and reduce the direct costs of PONV by monitoring and
taking action for patients at risk of nausea and vomiting.

O
>
Q
ie]
—
(0]
=
w
N







Perioperative
emergencies

Chapters

38
39
40
a
42
43
44
45
46

Caring for the critically ill 84
Airway problems 86

Rapid sequence induction 88
Bleeding problems 90
Malignant hyperthermia 92
Cardiovascular problems 94
Electrosurgical burns 96
Venous thromboembolism 98
Latex allergy 100




[

€) caring for the critically il

U
QO
3
o
o
)
=4
)
°
@
=
0
=
<
@
@
3
@
%)
0]
>
Q.
@
17

* There is a need to introduce a UK-wide system that allows rapid and easy identification of patients who are at high risk of postoperative
mortality and morbidity. (Departments of Health in England, Wales and Northern Ireland)

o All elective high-risk patients should be seen and fully investigated in preassessment clinics. Arrangements should be in place to ensure that
more urgent surgical patients have the same robust work-up. (Clinical directors and consultants)

* An assessment of mortality risk should be made explicit to the patient and recorded clearly on the consent form and in the medical record.
(Consultants)

* The postoperative care of the high-risk surgical patient needs to be improved. Each Trust must make provision for sufficient critical care beds
or pathways of care to provide appropriate support in the postoperative period. (Medical directors)

* To aid planning for the provision of facilities for high-risk patients, each Trust should analyse the volume of work considered to be high risk
and quantify the critical care requirements of this cohort. This assessment and plan should be reported to the Trust Board on an annual basis.

(Medical directors)

Source: Findlay et al. (2011).

Figure 38.1 A recovery practitioner caring for a high-risk patient following major surgery

Source: Aintree University Hospital, Liverpool.
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gery and anaesthesia is rising. Although the preassessment of

high-risk patients happens before surgery, there are often
unresolved issues following surgery. For example, a lack of beds
in intensive care units (ICU) or high-dependency units (HDU) can
compromise postoperative care. However, the surgery is likely
to go ahead, as surgeons and anaesthetists are under pressure to
continue because of targets imposed on them by the government,
and because of the need to avoid surgical cancellations. As the
number of high-risk patients increases over the coming years, it
is important to improve patient care and reduce morbidity and
mortality (Pearse et al. 2006).

As the population in the UK ages, the risk of harm during sur-

Critical risk areas

The National Confidential Enquiry into Patient Outcome and
Death (NCEPOD) published a report in December 2011 entitled
‘Knowing the risk: A review of the perioperative care of surgical
patients’ (Findlay et al. 2011). This enquiry investigated the care
of patients undergoing elective and emergency surgery, and their
state of health up to 30 days later. The report highlighted a high
mortality rate in ‘high-risk’ surgical patients. The caseload of high-
risk surgical patients is likely to rise in the coming years and that
will have an increased impact on physical resources (such as recov-
ery rooms, ICU and HDU). There will also be increased pressure
on practitioners, as the UK government does not currently recog-
nise a need for an increased number of perioperative practitioners
in operating departments and critical care areas.

Bhattacharyya et al. (2002) undertook a study in orthopaedic
surgery that identified five critical risks during surgery: chronic
renal failure, congestive heart failure, chronic obstructive pulmo-
nary disease, hip fracture and an age greater than 70 years. The
NCEPOD report also identified that between 5% and 10% of
patients should be considered as high risk (Findlay et al. 2011). Its
other key findings included the following:

¢ Only 48% of high-risk patients received good-quality care.
 57% of high-risk patients were overweight.

¢ 20.5% of patients who died within 30 days postoperatively had
inadequate preoperative fluid management.

e Patients who suffered intraoperative complications had a 30-day
mortality of 13.2% compared to 5.7% in those without complications.
e Inadequate intraoperative monitoring was associated with a
threefold increase in mortality.

e 8.3% of high-risk patients who should have gone to an area with
a higher level of care postoperatively did not do so.

* Postoperative complications had affected outcome in 56/213
(26%) of cases.

There are of course many other issues that need to be considered.
For example, up to 39% of surgical patients have anaemia, which is
also linked to increased morbidity or mortality (Wu et al. 2007).
Older patients also have a greater risk of impaired nutritional
status, which can lead to more profound wound complications
(Greene et al. 1991) and poor healing. Older patients have a lower
physiological reserve, which can be affected by anaesthetic drugs,
resulting in dementia or confusion postoperatively. However, this
can be improved by using magnesium (Vizcaychipi 2013). Surgical
site infections can also be initiated because of nasal colonisation
with Staphylococcus aureus or MRSA, especially in orthopaedic
patients (Schwarzkopf et al. 2010).

Improvements in patient care

Normally, high-risk elective patients are assessed and problems
are identified before surgery. Postoperative management can be
compromised because of a lack of resources, such as insufficient
beds in ICU or HDU, and because of pressures on surgeons and
anaesthetists to meet targets set by the hospital or the government.
The NCEPOD report identified four particular areas in which to
improve patient care:

« Identification of ‘high-risk’ patients

« Improved preoperative assessment, triage and preparation

« Improved intraoperative care

 Improved use of postoperative resources (Findlay et al. 2011)

Identifying high-risk patients can be difficult because a high surgi-
cal caseload leads to fewer opportunities for identifying problems.
According to the NCEPOD report (Findlay et al. 2011), around
20% of high-risk patients were not assessed preoperatively and
therefore did not have their high risks identified. This in turn
could lead to morbidity and mortality issues.

High-risk patients in recovery

High-risk surgery represents around 12.5% of surgical proce-
dures, but can result in 83.3% of deaths (Pearse et al. 2006). The
recovery room provides postoperative high-dependency care,
or intensive care, in order to address the need for improved
care for these patients (Figure 38.1). Recovery rooms are usually
open 24 hours a day and if they preserve the same staffing levels
at night as during the day, this reduces the risk of poorer ‘out-
of-hours’ care. Evidence-based protocols should be established
to ensure that each high-risk patient receives standardised care
in order to reduce the risk of complications. Standardised pro-
cesses that can help in the care of high-risk patients include
ventilation, haemodynamic management, monitoring and pain
management. Setting up and running a recovery room in this
way will have cost implications, but the results will be lower
postoperative morbidity and a reduced stay, which should help
to lower costs. An efficient and effective recovery room can
therefore improve surgical outcomes, reduce postoperative
morbidity and mortality and lead to cost savings (Simpson &
Moonesinghe 2013).

Conclusion

The NCEPOD report (Findlay et al. 2011) highlights several
recommendations for improving the care of high-risk patients
(Box 38.1). A standardised system of rapid and easy identifica-
tion of patients who are at high risk of postoperative mortality
and morbidity needs to be introduced nationally. Furthermore,
all elective high-risk patients should be seen and investigated in
preassessment clinics. If the patient is at risk of death, then this
should be recorded on the consent form and made explicit to the
patient. Trusts need to provide sufficient critical care beds or path-
ways of care to provide high-risk patients with the appropriate
level of support in the postoperative period. In conclusion, the
number of high-risk patients is high and is likely to significantly
increase in the coming years as the population becomes older.
Reducing morbidity and mortality in these patients is therefore
a priority.
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Airway problems

Figure 39.1 Insertion of oral airway
The airway is first inserted upside down,
and then reversed to insert into the trachea

(@) %

Figure 39.2 Ventilation using a mask and bag
Two practitioners make ventilation more
effective and easier to control

1 Person: difficult, less effective

2 Person: easier, more effective
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ritically ill patients can suffer from respiratory failure for sev-

eral reasons. Inability to breathe properly can be caused by

trauma to the chest muscles and ribs, sputum retention,
pneumonia, respiratory depression caused by anaesthetic drugs,
and frailty or malnutrition in the elderly. Cardiovascular problems
can also affect the pulmonary arteries and veins, leading to issues
such as heart failure, fluid overload and pulmonary hypertension
or embolism. Airflow obstruction can also happen because of
chronic obstructive pulmonary disease or asthma. Some of the
factors that increase the risk of respiratory problems include
smoking, thoracic surgery, obesity, upper abdominal surgery and
preexisting pulmonary diseases. Elderly patients are also at high
risk of respiratory problems (Jevon & Ewens 2002).

The main risks in airway management include failure to assess
and plan for potential airway complications; failure to achieve airway
control; complications following surgery, for example airway injuries
or injury to the larynx; and practitioners’ own issues, such as anxiety,
performance problems and avoidance of responsibility (Ball 2011).

The early recognition of airway problems and early treatment
may prevent even further deterioration of the patient and will
provide a good basis for effective resuscitation (Loftus 2010).
Effective airway management enables gas exchange between the
blood and the alveoli, delivering oxygen and removing carbon
dioxide. It will also protect the lungs from injury due to aspiration
of fluids such as gastric contents or blood secretions. Inhalation of
fluids interferes with gas exchange either by physical obstruction or
by instigating bronchospasm or inflammation (Ball 2011). Gastric
contents are acidic and highly toxic, leading to serious damage to
the lungs and airways if inhaled, and they may also contain lumps
of food that can block the airway (Loftus 2010).

Assessing the airway

When assessing a critically ill patient, the first step should be to
assess the airway. If the patient responds verbally to any questions
then there is usually no airway issue. However, if the patient does
not respond verbally then there are likely to be respiratory problems
that will need urgent attention (Jevon & Ewens 2002). If the patient
loses consciousness, then this can result in loss of airway control,
loss of gag and coughing reflexes, and increased risk of aspiration of
gastric contents into the lungs. An airway problem can be detected
by observing:

« Inability to speak coherently

o Peripheral or central cyanosis

« Dyspnoea, tachypnoea or apnoea

e Perspiration and tachycardia

¢ Reduction in consciousness, increased agitation or thrashing
around (Jevon & Ewens 2002)

Airway control

A patient who is breathing but is hypoxic needs urgent application
of a Hudson oxygen mask, ideally with a reservoir bag attached
and with high-flow oxygen from the wall outlet (Loftus 2010;

Figure 39.2). The high-flow oxygen may cause the patient to reduce
their breathing rate, but this is not an issue as it is unlikely to
result in hypoxia because of the high oxygen flow rate. Using a
pulse oximeter will assess oxygen saturation and establish whether
the delivery of oxygen is improving the patient’s saturation (Jevon
& Ewens 2002). On recovery from hypoxia, the oxygen rate can
be reduced to 5 litres per minute or lower. Close observation of
the patient will ensure that the saturation level does not fall again
(Ball 2011).

If breathing does not improve with use of an oxygen mask, then
other measures will have to be taken, such as lifting the chin and
providing a jaw thrust, using suction devices to remove foreign
bodies or inserting a Guedel airway (Figure 39.1) or nasopharyn-
geal airway (Loftus 2010). At this point the anaesthetist needs to
be aware of the issue and will have to be called urgently if the
patient is in recovery. Complete blockage of the airway will require
reintubation using either a laryngeal mask (LMA) or an endotra-
cheal tube (ETT), or if required a tracheostomy.

In the absence of an anaesthetist, if the patient stops breathing
or becomes severely hypoxic or cyanosed, then use of a bag, valve
and mask system will be required until the anaesthetist arrives
(Loftus 2010).

Tracheostomy

In a situation in which the patient cannot be intubated and the
airway is blocked, then a tracheostomy may need to be under-
taken. Indications for tracheostomy in critically ill patients include
weaning off long-term mechanical ventilation, excessive secre-
tions and inability to cough well, protection of the airway if it is
damaged or obstructed, and maintaining the airway when there
is an upper airway obstruction.

There are various types of tracheostomy tubes, made of either
plastic or metal. The tube can be cuffed or uncuffed. Mechanically
ventilated patients use a cuffed tube, so that oxygen does not
escape around the edges of the tube, but they will not enable
the patient to speak. An uncuffed tube is used when patients can
breathe by themselves. The tubes can also be single lumen or they
can have an inner cannula. The inner cannula can be removed and
cleaned, leaving the outer tube in place (Loftus 2010). The tube
can also be fenestrated or non-fenestrated. The fenestrations allow
patients to talk with a tracheostomy in place, but they cannot be
used in ventilated patients. Finally, the tube can either be flanged
or unflanged; in some cases the flange is adjustable.

Tube sizes of around 10 mm are used for female patients and
around 11 mm for males (Loftus 2010). The tube must not be too
large or it may cause damage to the trachea, resulting in necrosis.
Problems arising following insertion of the tracheostomy include
accidental displacement of the tube, blockage by sputum or
phlegm and haemorrhage caused by damage to the surrounding
tissues (Ball 2011). Removal of the tracheostomy tube can be
undertaken once the airway is patent. However, risks following
removal of the tube include obstruction due to aspiration, sputum
retention, damage to the trachea and difficulty with oral reintuba-
tion if it is required.
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(D) Rapid sequence induction

Box 40.1 Sedation

Barbiturates/hypnotics

¢ Thiopental (Pentothal), Methohexital (Brevital): Short onset (10-20) seconds, duration 5-10 minutes; may reduce intracranial pressure (ICP),
cerebro protective; side effects histamine release, hypotension, bronchospasm.

Non-barbiturates

¢ Etomidate (Amidate): A non-barbiturate hypnotic; decreases ICP/intraocular pressure (IOP); rapid onset, short duration; minimal haemo-
dynamic effects; no histamine release; increases seizure threshold; no malignant hyperthermia reported. Watch for myoclonus, vomiting,
may decrease cortisol synthesis (adrenal insufficiency). Dose 0.3 mg/kg IV.

¢ Propofol: A sedative hypnotic, extremely rapid onset (10 seconds), duration of 10-15 minutes, decreases ICP, can cause profound
hypotension. Dose 1-3 mg/kg IV for induction, dose 100-200 mcg/kg/min for maintenance.

e Ketamine: A dissociative anaesthetic; rapid onset, short duration; potent bronchodilator, useful in asthmatics; increases ICP, IOP,
intragastric pressure (IGP); contraindicated in head injuries; increases bronchial secretions. ‘Emergence’ phenomenon can occur, though
rarely in children less than 10 years old; emergence reactions occur in up to 50% of adults. Dose 1-2 mg/kg.

Opiates

* Fentanyl: A broad dose-response relationship; can be reversed with naloxone; rapid acting (<1 minute), duration of 30 min; does not
release histamine; may decrease tachycardia and hypertension associated with intubation; seizures and chest wall rigidity have been
reported. Dose 2-10 mcg/kg IV.

* Morphine sulphate: A longer-onset (3-5 minutes) and duration (4-6 hours); may not blunt the rise in ICP, hypertension and tachycardia
as well as Fentanyl, can cause histamine release. Dose 0.1-0.2 mg/kg IV.

Benzodiazepines

* Midazolam, Diazepam and Lorazepam provide excellent amnesia and sedation; broad dose-response relationship; reversed with
Flumazenil (Romazicon). Doses required are higher for rapid sequence induction than for general sedation.
Midazolam: A slower-onset (3-5 minutes) than barbiturate/hypnotic agents; considered short acting (30-60 minutes); does not increase
ICP; causes respiratory and cardiovascular depression. Dose 0.1-0.4 mg/kg IV.
Diazepam and Lorazepam: Moderate/long-acting agents; longer onset time than Midazolam; may be more beneficial postintubation for
sedation.

Box 40.2 Neuromuscular blocking (NMB) agents

Depolarising agents

¢ Succinylcholine: Stimulates nicotinic/muscarinic cholinergic receptors; gold standard drug for 50 years; onset 45 seconds, duration
8-10 minutes. Dose adults 1.5 mg/kg IV; children 2.0 mg/kg IV. Inactivated by pseudocholinesterase; prolonged paralysis seen with
pregnancy, liver disease, malignancies, cytotoxic drugs, certain antibiotics, cholinesterase inhibitors, organophosphate poisoning.
Adverse reactions: muscle fasciculations, hyperkalaemia, bradycardia, prolonged neuromuscular blockade, trismus (Masseter spasm)
usually in children and treated with a nondepolarising NMB; malignant hyperthermia; increases ICP/IOP/IGP, causes muscle pain that can
be minimised by a ‘priming’ dose of NMB; bradycardia in children under 10 years due to higher vagal tone; malignant hyperthermia from
excessive calcium influx through open channels treated with IV Dantrolene.

Non-depolarising agents

* Pancuronium: Long-acting agent (45-90 minutes); slow onset (1-5 minutes); renal excretion; vagolytic tachyarrythmias common.
Dose 0.10-0.15 mg/kg IV.

¢ \Vecuronium: Duration of 30-60 minutes; onset of 1-4 minutes; hypotension may occur from loss of venous return and sympathetic
blockade; mostly biliary excretion. Dose 0.1 mg/kg; ‘priming dose’ 0.01 mg/kg.

* Rocuronium: Has the shortest onset of the non-depolarising agents (1-3 minutes); duration 30-45 minutes; tachycardia can occur.
Dose 0.6-1.2 mg/kg.

Figure 40.1 Patient undergoing rapid sequence induction
The anaesthetist is inserting the endotracheal tube
while the practitioner is applying cricoid pressure to
prevent gastric reflux from the stomach into the lungs
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apid sequence induction (RSI) is the simultaneous
Hadministration of a potent sedative agent and a neuromus-

cular blocking agent to induce unconsciousness and muscular
paralysis to enable endotracheal intubation. RSI also minimises
the risk of gastric aspiration (AAGBI 2009). Important reasons for
using RSI may include urgent surgery, urgent oxygenation and a
full stomach. Normally the patient will be preoxygenated, will have
no ventilation during intubation and will have cricoid pressure
applied until the endotracheal tube is inserted.

The classic approach to RSI has four stages: preoxygenating
with eight vital breaths; injecting IV thiopentone and succinylcho-
line; applying cricoid pressure; and finally intubating.

The RSI approach is used in many situations such as ruptured
aortic aneurysms, ectopic pregnancies and trauma cases, and its
main purpose is to anaesthetise the patient as quickly as possible
while trying to avoid aspiration of stomach contents. In the UK,
the classic approach to RSI with associated cricoid pressure is still
advocated by the Royal College of Anaesthetists. However, across
the world, including in the UK, modifications are increasingly
being made to the classic approach that can improve patient out-
comes by reducing side effects and complications (DAS 2014). The
modified approach to RSI has often been described as the 7Ps:
Preparation, Preoxygenation, Pretreatment, Paralysis with induc-
tion, Positioning, Placement and Postintubation management.

Preparation (T(time) — 10 minutes)

Preparation of the patient occurs 10 minutes before intubation
(DAS 2014). The patient is evaluated using the LEMON approach:
Look at the patient and observe for problems; Evaluate using the
3-3-2 rule: three of the patients fingers should be able to fit into
their mouth when open, three fingers should comfortably fit
between the chin and the throat, and two fingers in the thyromen-
tal distance (distance from thyroid cartilage to chin); Mallampati
assessment to predict the ease of intubation, assessing the visibility
of the base of the uvula, faucial pillars (the arches in front of and
behind the tonsils) and soft palate — Class 1 means full visibility,
progressing to Class 4, which means that only the hard palate is
visible; Obstruction, checking for obstruction of the airway; Neck
mobility, ensuring neck is mobile to allow for the chin tilt and jaw
thrust (DAS 2014).

Preoxygenation (T — 5 minutes)

Patients are preoxygenated with 100% oxygen for 5 minutes to
allow a limit of around 3-5 minutes of apnoea before desaturation
of less than 90% occurs (DAS 2014). However, a danger with pre-
oxygenation is that it can sometimes mask oesophageal intubation,
as the patient will not show immediate signs of hypoxia.

Pretreatment (T - 3 minutes)

Pre-treatment lowers the patients physiological responses to
intubation (AAGBI 2009). This minimises bradycardia, hypoxae-
mia, the cough/gag reflex and increases in intracranial, intraoc-
ular and intragastric pressures (DAS 2014). Medications used
include lignocaine, which helps to blunt the rise in intracranial
pressure associated with airway manipulation; opioids, which
offer sedation and pain relief; atropine, which can minimise
vagal effects, bradycardia and secretions, given in doses of
0.02mg/kg, minimum 0.1 mg IV, max 1mg, 3 minutes prior to
intubation; and defasciculating medication, which decreases

muscle fasciculations caused by the depolarising agents (suc-
cinylcholine). Usually the agents used are the non-depolarising
blocking agents (vecuronium, pancuronium etc.) at 1/10 of the
standard dose.

Paralysis with induction (zero)

Cricoid pressure is applied as the induction agent and neuromus-
cular blocking agent are injected (Hernandez et al. 2004). Applying
cricoid pressure (Sellick’s manoeuvre) during endotracheal intuba-
tion prevents aspiration of gastric contents and helps with visuali-
sation of the glottis. Using the thumb and index finger, 20-30
Newtons of pressure are applied on the cricoid cartilage (just below
the thyroid prominence) to occlude the oesophagus (Hein & Owen
2005). Sedatives are administered to produce unconsciousness
with little or no cardiovascular effects (DAS 2014; Box 40.1).
Sedatives include barbiturates/hypnotics, non-barbiturates, neuro-
leptics, opiates and benzodiazepines. The drugs most often used
are propofol and thiopental (AAGBI 2009). Propofol is most
common these days because it has a rapid onset of around 10-40
seconds and lasts for up to 10-15 minutes. It has few side effects
but can sometimes cause profound hypotension. Thiopental is
still used and is effective with a short onset of 5-10 seconds and
duration for 5-10 minutes, although it does have various side
effects including histamine release, hypotension and bronchos-
pasm. Other rarely used sedatives include etomidate and ketamine.
Opiates, such as Fentanyl and morphine, and benzodiazepines,
such as Midazolam, Diazepam or Lorazepam, may also be given to
provide analgesia, amnesia and sedation. More often benzodiaz-
epines are given following intubation to induce longer-term sedation
(AAGBI 2009).

Neuromuscular blocking agents (NMB) induce paralysis of
skeletal muscles (Box 40.2). Depolarising agents exert their effect
by binding with acetylcholine receptors at the neuromuscular
junction, causing sustained depolarisation of the muscle cells
(fasciculations). Non-depolarising agents bind to acetylcholine
receptors in a competitive, non-stimulatory manner, with no
receptor depolarisation and no fasciculations. The drugs most
often used are succinylcholine and rocuronium (Perry et al. 2008).
Succinylcholine, a depolarising agent, has an onset of 45 seconds
and duration of 8-10 minutes. Rocuronium, a non-depolarising
agent, is commonly used and has an onset of 1-3 minutes and
duration of 30-45 minutes.

Placement of endotracheal tube
(T + 30 seconds)

The process for intubating the patient (Figure 40.1) involves
allowing the sedative to work; applying cricoid pressure (assistant);
ensuring complete neuromuscular blockade of the patient; intuba-
tion using appropriate equipment; ventilation with bag-valve
mask; additional doses of sedatives/NMB if necessary; confirming
correct ETT placement; maintaining cricoid pressure until the
cuffis inflated; and establishing ventilator parameters (DAS 2014).

Postintubation management

Following intubation, steps taken include securing the tube,
monitoring pulse oximetry, assessing vital signs frequently and,
if required, obtaining a chest X ray and arterial blood gases,
restraining the patient to prevent them falling off the table, and
considering long-term sedation.
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Figure 41.1

The management of critical bleeding in surgical patients

Management of critical bleeding in surgical patients

Intraoperatively: Identify and manage surgical bleeding, e.g. surgery, embolisation, medications, dressings etc.

Postoperatively: Observe patient closely and contact surgeon and anaesthetist urgently

!

Medical interventions

1. Prevent and reverse hypothermia
2. Prevent and reverse acidosis

3. Correct coagulopathy

4. Heparin reversal warfarin reversal
5. Consider antifibrinolytic agents

l

Laboratory tests

1. Repeat blood tests after every 4 pints of blood

2. Prothrombin time or partial thromboplastin time too high,
give 4 units of fresh frozen plasma

3. Fibrinogen less than 1 g/L, give 10 units of cryoprecipitate

4. Platelet count less than 75 x 10%/L, give 4 units of platelets

If bleeding continues after conventional therapy (red blood cell,
fresh frozen plasma, platelets and cryoprecipitate:

1. Give rFV11a (NovoSeven®) at 100 pg/kg

2. If no response after 20 minutes, give 2nd dose at 100 pg/kg

N.B. rFV11a in children and pregnant women requires risk assessment

!

Practitioner interventions

1. Monitor leakage from wounds
2. Monitor wound drains

3. Apply pressure to bleeding area

Ongoing actions to take

. Lie patient flat

. Raise legs on pillow

. Keep patient warm

. Apply oxygen mask at 5-6 litres/minute

. Monitor and record blood pressure, pulse, ECG,
respiration, CVP

6. Observe and record infusions and transfusions

g~ wWwN =
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on the patients condition and the particular surgery

(Figure 41.1). Conditions that can affect bleeding include hae-
mophilia A; haemophilia B; Von Willebrand’s disease (a deficiency
or abnormality of a plasma coagulation factor creating a tendency
to bleed; Kozek-Langenecker et al. 2013); deficiency of blood
factors VII, VIII, IX, X and XI; factor-specific inhibitors (for
example antithrombin III, protein S and protein C; when activated,
these proteins inactivate specific clotting factors); platelet
dysfunction; and hypofibrinogenaemia (deficiency of fibrinogen
in the blood leading to an acute haemorrhagic state brought about
by inability of the blood to clot) or dysfribrinoginaemia (abnormal
fibrinogen in the blood leading to abnormalities including bleeding
and thrombosis; Kozek-Langenecker et al. 2013). The past history
of patients offers guidance on the need for laboratory investiga-
tions (Chee et al. 2008). Examples include previous surgical
bleeding requiring transfusion; return to theatre or readmission
for haematoma/bleeding; a history of significant spontaneous
bleeding; recurrent epistaxis; recurrent GIT bleeding; haemarthro-
sis (bleeding in joint spaces); retroperitoneal bleeding (bleeding in
the space behind the peritoneum); muscle bleeds; menorrhagia;
iron deficiency; hysterectomy for menorrhagia; petechiae (a small
red spot on the body caused by broken capillary blood vessels); and
easy bruising (Chee et al. 2008; Mansour ef al. 2012). Drugs can
also increase bleeding, for example antiplatelet agents and antico-
agulants, drugs associated with thrombocytopaenia and herbal
medications such as garlic, ginseng and Ginkgo biloba (Kozek-
Langenecker et al. 2013).

Massive blood loss is defined as the replacement of total blood
volume or transfusion of more than 10 units of blood within
24 hours. For example, a 70 kg adult needs an estimated replace-
ment of 4-5 litres of blood lost, or the transfusion of 16-20 units of
packed red blood cells (RBC). Massive blood loss can also be defined
as replacing 50% of circulating blood volume in less than 3 hours, or
bleeding of more than 150 ml/minute (Rossaint et al. 2010).

Giving colloids to patients can also cause bleeding problems
because of haemodilution of clotting factors. Dextran has a signifi-
cant impact on bleeding, especially low molecular weight dextrans,
which increase microvascular flow, reduce clot strength and impair
platelet function (Rossaint et al. 2010). Gelatins such as Haemaccel
and Gelofusin have a lesser impact on haemostasis (Mansour
et al. 2012). Thrombocytopaenia is the most common haemostatic
abnormality during and after a massive transfusion. This can cause
microvascular bleeding, for example oozing from mucosa, wounds
and puncture sites. A platelet count of 50 x 10%/litre during active
bleeding should be sufficient for normal haemostasis provided
that platelet function is intact. However, there may be variation in
platelet counts depending on the type of transfusion being carried
out. Drugs can be given to patients to reduce bleeding, including
antifibrinolytic agents, aprotinin, tranexamic acid, EACA (epsilon-
aminocaproic acid), Desmospressin (DDAVP), fibrin sealants and
rVIIa (NovoSeven). NovoSeven is highly effective and is a recom-
binant human coagulation Factor VIIa (rFVIIa), intended for

Intraoperative or postoperative bleeding can be a risk depending

promoting haemostasis by activating the extrinsic pathway of
the coagulation cascade (Kozek-Langenecker et al. 2013). It is a
vitamin K-dependent glycoprotein consisting of 406 amino acid
residues and is structurally similar to human plasma-derived
Factor VIIa (Martinowitz et al. 2001). The primary side effect is
an allergic response, as NovoSeven is made from animal pro-
teins. It is given in doses of 100 pg/kg and can cost £6000 or more
for a 70 kg adult (Martinowitz et al. 2001).

Managing rapid blood loss in surgery

Once the source of bleeding is identified, the surgeon should apply
pressure using gauze or packing and then, if possible, repair the
affected area of tissues or blood vessels. Various haemostatic tools
and processes include haemostatic agents, fibrin glues, hypogastric
artery ligation and specialised pelvic packing techniques (Gallop
2005). Stopping bleeding in the abdominal cavity requires the
urgent application of pressure with a finger or sponge stick, followed
by securing blood vessels with clamps, sutures or clips. If injury
occurs to vessels such as the aorta, vena cava or common iliac ves-
sels due to the removal of nodes, or needle or trocar injuries during
laparoscopy, then the first step in managing great vessel injuries is
applying pressure (Gallop 2005). The vessel should then be com-
pressed proximally and distally using vascular clamps. The vessel
tear can be closed using nylon or monofilament polypropylene
sutures. If intraoperative bleeding persists despite artery ligation, a
pelvic pack may be left in place for two to three days. The patient
will then need to be transferred to intensive care, to correct prob-
lems such as acidosis, coagulopathy and hypothermia. After 48 to
72 hours, the packs are gently removed with saline drip assistance.
If haemostasis still has not been achieved, repacking or further
surgery may be needed (Gallop 2005).

Managing rapid blood loss in recovery

The surgeon and anaesthetist need to be informed as soon as ongo-
ing and massive blood loss is observed in a patient, so that they can
take immediate action. Massive blood loss leads to hypovolaemia,
therefore urgent blood transfusion is required to reduce further
problems (Hatfield & Tronson 2009). Blood loss after surgery can
happen because of problems with the wound internally or exter-
nally, and problems with sutures, ties or damaged blood vessels.
Bleeding may also start when the patient’s blood pressure rises as
they regain consciousness. Monitoring of wounds and wound
drains is important and if more than 100 ml of blood is collected
within 30 minutes, then the surgeon needs to be informed (Hatfield
& Tronson 2009).

Actions to reduce blood loss can include laying the patient flat;
giving the patient high levels of oxygen; raising their legs (to
improve central circulation); monitoring blood pressure, pulse,
ECG and respiration; and observing infusions and transfusions
(Hatfield & Tronson 2009). If bleeding persists, it is likely that the
patient will need to return to theatre for further surgery.
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Box 42.1 EMHG guidelines: Recognising an MH crisis

(D) Walignant hyperthermia

Box 42.2 EMHG guidelines: Managing an MH crisis

Anaesthetic trigger agents are:

¢ all volatile (inhalation) anaesthetic agents;

¢ succinylcholine

Clinical signs

Early signs

* Metabolic: Inappropriately elevated CO, production (raised end-
tidal CO, on capnography, tachypnoea if breathing spontaneously);
increased O2 consumption; mixed metabolic and respiratory
acidosis; profuse sweating; mottling of skin.

e Cardiovascular: Inappropriate tachycardia; cardiac arrhythmias
(especially ectopic ventricular beats and ventricular bigemini);
unstable arterial pressure.

* Muscle: Masseter spasm if succinylcholine has been used.
Generalised muscle rigidity.

Later signs

¢ Hyperkalaemia; rapid increase in core body temperature; grossly
elevated blood creatine phosphokinase levels; grossly elevated
blood myoglobin levels; dark-coloured urine due to myoglobinuria;
severe cardiac arrhythmias and cardiac arrest; disseminated
intravascular coagulation.

Differential diagnosis

e Insufficient anaesthesia, analgesia or both; infection or
septicaemia; insufficient ventilation or fresh gas flow; anaesthetic
machine malfunction; anaphylactic reaction; phaeochromocytoma;
thyroid crisis; cerebral ischaemia; neuromuscular disorders;
elevated end-tidal CO, due to laparoscopic surgery; ecstasy or
other dangerous recreational drugs; malignant neuroleptic syndrome.

Source: Glahn et al., 2010.

Start treatment as soon as an MH crisis is suspected

¢ Immediately: Stop all trigger agents; hyperventilate with 100% O, at
high flow; declare an emergency and call for help; change to
non-trigger anaesthesia (TIVA); inform the surgeon and ask for
termination or postponement of surgery; disconnect the vaporiser.

« Dantrolene: Give Dantrolene 2mgkg=1 IV (ampoules of 20 mg are
mixed with 60 ml sterile water); Dantrolene infusions should be
repeated until the cardiac and respiratory systems stabilise; the
maximum dose (10 mg kg=T) may need to be exceeded.

* Monitoring: Continue routine anaesthetic monitoring; measure core
temperature; consider inserting arterial, central venous line, urinary
catheter; obtain blood samples for testing K*, CK, arterial blood
gases, myoglobin and glucose; check renal and hepatic function and
coagulation; check for signs of compartment syndrome; monitor the
patient for a minimum of 24 hours (ICU, HDU or in a recovery unit).

Symptomatic treatment

¢ Treat hyperthermia: 2000-3000 ml of chilled (4 °C) 0.9% saline IV;
surface cooling using wet, cold sheets, fans and ice packs placed in
the axillae and groin; other cooling devices if available; stop cooling
once temperature <38.5 °C.

* Treat hyperkalaemia: dextrose 50%, 50 ml with 50 IU insulin (adult
dose); CaCl, 0.1 mmol kg=1 IV (e.g. 7 mmol=10ml for a 70 kg adult);
dialysis may be required.

* Treat acidosis: hyperventilate to normo-capnoea; give sodium
bicarbonate IV if pH <7.2.

o Treat arrhythmias: amiodarone 300 mg for an adult (3 mgkg-1 IV).
B-blockers (e.g. propranolol/ metoprolol/esmolol) if tachycardia
persists.

 Maintain urinary output >2 mlkg=1h-1: frusemide 0.5-1 mgkg~1;
mannitol 1 gkg=T; fluids: crystalloids (e.g. lactated Ringer’s solution
or 0.9% saline) IV.

Consult your local Malignant Hyperthermia Investigation Unit

about the case.

Reproduced with permission of Oxford University Press and the European Malignant Hyperthermia Group.
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ited by families and often develops into a severe reaction

following a dose of anaesthetic agents. It causes a rapid rise
in body temperature and produces severe muscle contractions.
MH is not the same as hyperthermia, which is due to medical
emergencies such as heat stroke or infection. MH is very dan-
gerous, requiring early recognition and prompt treatment, and
may lead to severe illness or death. Therefore it is important that
the patient tells the surgeon and anaesthetist before having any
surgery or anaesthesia if a member of their family has had prob-
lems with general anaesthesia or there is a known family history of
MH (Heller 2011).

As MH is inherited, only one parent has to carry the disease for
a child to inherit the condition. MH may also occur with muscle
diseases such as multi-minicore myopathy and central core dis-
ease. Multi-minicore disease (MmD) is a recessively inherited
neuromuscular disorder characterised by multiple cores on
muscle biopsy and clinical features of a congenital myopathy
(Jungbluth 2007). Central core disease is a disorder that affects
muscles used for movement (skeletal muscles). This condition
causes muscle weakness that ranges from being almost unno-
ticeable to severe (GHR 2007). In people with muscle abnormal-
ities, muscle cells have an abnormal protein on their surfaces.
The protein does not affect muscle function significantly until
the muscles are exposed to an anaesthetic drug that can trigger a
reaction. When a person with this condition is exposed to these
drugs, muscle cells release calcium and the muscles contract and
stiffen at the same time, followed by a dramatic and dangerous
increase in temperature (Jungbluth 2007).

MH usually occurs during or after surgery following the use
of anaesthetic drugs. This also includes areas such as accident and
emergency departments, dental surgeries, surgeon’s clinics and
intensive care units. MH is rare, especially with the increasing use
of total IV anaesthesia (TIVA), which can lead to a potential for
reduced awareness of the condition (Glahn et al. 2010).

Malignant hyperthermia (MH) is a condition that is inher-

Diagnosis

Diagnosis of people with MH usually happens after they have
a serious reaction following general anaesthesia. Surgeons or
anaesthetists will suspect that MH is developing if the patient
demonstrates typical symptoms of high fever and rigid muscles.
Blood tests showing changes in body chemistry can indicate the
presence of MH. These include high levels of the muscle enzyme
CPK (creatine phosphokinase) and electrolyte changes (Glahn
et al. 2010). Blood tests that show signs of kidney failure can
also show indications of MH. However, if MH is not recognised
and treated quickly, the patient may suffer from cardiovascular
disorders or even cardiac arrest during surgery.

Symptoms

Early symptoms of MH (Box 42.1) include a quick rise in body
temperature to 40 °C or higher (Heller 2011). There are also rigid
or painful muscles, especially in the jaw. The skin often becomes
flushed and excessive sweating develops. The patient will also
exhibit an abnormally rapid or irregular heartbeat and rapid or
uncomfortable breathing, leading to confusion or disorientation.
Other symptoms of MH include bleeding, dark brown urine, mus-
cle aching, muscle rigidity and stiffness, and low blood pressure

(Glahn et al. 2010). There is also usually muscle weakness or swell-
ing after MH has subsided. Tests may include Chem-20 (UCSF
2013). This group of tests is performed on the blood serum and
includes testing for total cholesterol, total protein and various elec-
trolytes. Electrolytes in the body include sodium, potassium, chlo-
rine and many others. The remainder of the tests measure
chemicals that reflect liver and kidney function. Chem-20 helps
provide information about the body’s metabolism (UCSF 2013). It
gives the anaesthetist information about how the kidneys and liver
are working, and can be used to evaluate values such as blood
sugar, cholesterol and calcium levels. Other tests include genetic
testing to look for defects in the RYR1 gene (involving moving cal-
cium ions within muscle cells), muscle biopsy and urine myoglobin
(muscle protein) determination (UCSF 2013).

Prevention

If the patient has MH it is important for them to tell their doctor
before having surgery with general anaesthesia. Using certain
medications can prevent the complications of MH during surgery.
For example, TIVA is less likely to cause MH than is general
anaesthesia. Patients with MH must avoid stimulant drugs such as
cocaine, amphetamine (speed) and ecstasy, as these drugs may
cause more problems (Heller 2011). Genetic counselling is recom-
mended for anyone with a family history of myopathy, muscular
dystrophy or malignant hyperthermia.

Expected duration

With prompt treatment, symptoms of MH should resolve within
12-24 hours. However, if a severe reaction occurs before starting
treatment, complications may develop. These can include respira-
tory or kidney failure. These complications may not improve for
days or weeks and some physical or physiological damage may be
protracted, for example myoglobinuria, elevated potassium levels
and coagulation status. In ICU, treating and monitoring patients
undergoing MH lasts for a minimum of 36 hours (MHAU 2013).

Treatment zox 422

During an episode of MH, wrapping the patient in a cooling blan-
ket can help reduce fever and the risk of serious complications.
Drugs such as Dantrolene, lidocaine or p-blockers can help with
heart rhythm problems (Glahn et al. 2010). Various medications
will be used to control the heart beat and stabilise the blood pres-
sure. Giving intravenous and oral fluids as well as medication will
help to preserve kidney function (Glahn ef al. 2010). Oxygen will
also need to be administered because of the difficulty in breathing
and the high metabolic rate, leading to hypoxia (Heller 2011).
Ongoing monitoring of vital signs is essential in case of sudden
changes in the patient’s condition.

Repeated or untreated episodes of MH can lead to kidney fail-
ure. Possible complications also include amputation of limbs,
breakdown of muscle tissue (rhabdomyolysis), compartment syn-
drome (swelling of the hands and feet and problems with blood
flow and nerve function), disseminating intravascular coagulation
(abnormal blood clotting and bleeding), heart rhythm problems,
kidney failure, metabolic acidosis, respiratory dysfunction (fluid
build-up in the lungs), weak muscles (myopathy) or muscular
dystrophy (deformity), and death (Heller 2011).
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Figure 43.1a Cardiovascular system Figure 43.1b Ischaemic heart attack
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Figure 43.2 Replacement of blocked coronary arteries using blood vessels from arms or legs

Source: Medical lllustration, University Hospital of South Manchester. Copyright: UHSM Academy.
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cular management where heart disease is a potential source

of complications during surgery. Cardiac and respiratory sys-
tems are very much intertwined and rely on each other to maintain
health and safety in the patient (Figure 43.1a). Cardiac problems
may arise in patients with asymptomatic ischaemic heart disease
(IHD; Figure 43.1b), left ventricular (LV) dysfunction and valvular
heart disease (VHD) who are undergoing procedures that cause
prolonged haemodynamic and cardiac stress (ESC 2009). The
increasing acceleration in the ageing of the population will have
a major impact on perioperative patient management (Sear &
Higham 2002). Elderly people require surgery four times more
often than the rest of the population (ESC 2009). Age, however, is
responsible for only a small increase in the risk of complications;
greater risks are associated with significant cardiac, pulmonary
and renal diseases (Sear & Higham 2002). The number of affected
individuals is likely to be higher in countries with high CVD
mortality, particularly in Central and Eastern Europe. These
conditions should, therefore, have a greater impact on evalu-
ating patient risk than age alone (ESC 2009).

Patients undergoing non-cardiac surgery may need cardiovas-

Preoperative evaluation

Surgical factors that influence cardiac risk are related to the
urgency, magnitude, type and duration of the procedure, as well as
the change in core body temperature, blood loss and fluid shifts
(Aresti et al. 2014). Every operation elicits a stress response. This
response is initiated by tissue injury and mediated by neuroen-
docrine factors, and may induce tachycardia and hypertension.
Fluid shifts in the perioperative period add to the surgical
stress, increasing myocardial oxygen demand (Aresti et al.
2014). The extent of such changes is proportionate to the extent
and duration of the surgery. All these factors may cause myo-
cardial ischaemia and heart failure.

To assess the risk of cardiac problems during surgery, a detailed
physical and physiological history, an assessment of exercise
tolerance and a resting ECG are used for an initial estimate of
perioperative cardiac risk (Qazizada & Higgins 2013). Physical
examination includes assessments such as measuring blood pres-
sure, assessment of blood flow in the carotid and jugular vessels,
testing of the lungs and examination of the extremities for oedema
and vascular integrity (Qazizada & Higgins 2013). Other assess-
ments include stress testing, obesity, age and echocardiography.

Hypertension

Hypertension is a common problem during surgery and is pre-
sent in almost a quarter of the population (Aresti et al. 2014).
Hypertension can increase cardiovascular problems, because of
the irregular rise and fall in blood pressure. During induction
of anaesthesia blood pressure can fall, while postoperatively blood
pressure might rise because of pain or anxiety. These changes can
lead to myocardial ischaemia, heart failure and stroke. Patients
may be taking antihypertensives regularly, but the use of these
needs to be assessed and may be stopped before surgery. For exam-
ple, ACE inhibitors (including captopril, enalapril and ramipril,
which cause vasodilation and are used to treat high blood pressure

and heart failure) and angiotensin 11 receptor agonists can lead
to hypotension during surgery (Fleisher et al. 2007). Hypertensive
patients are those with systolic blood pressure higher than 160 mmHg
and diastolic blood pressure higher than 100 mmHg. Carrying out
blood pressure monitoring during surgery and postoperatively can
support stabilisation of blood pressure (Fleisher et al. 2007).

Arrhythmias

Arrhythmias are another complication in patients undergoing
non-cardiac surgery, and this has been a common problem for
many years (Goldman et al. 1977). The presence of arrhythmias
can signal issues such as cardiac abnormalities, drug toxicity or
metabolic issues (Aresti et al. 2014). Management of arrhythmias
is therefore important to prevent further complications arising.
Atrial fibrillation is common in elderly patients and can produce
myocardial ischaemia, increased myocardial activity leading to
higher oxygen demand, intracardiac emboli and cerebrovascular
accidents, including strokes (Fleisher et al. 2007). Cardiac surgery
may also be needed to replace coronary arteries that have become
blocked by emboli (Figure 43.2). Ventricular arrhythmias are less
serious, but can lead to further arrhythmias following surgery.
ECG monitors will detect arrhythmias and will indicate signs of
altered pulse rates and blood pressure changes. The patient may
then suffer from poor perfusion of blood throughout their body,
which may result in cardiac arrest (Fleisher et al. 2007).

Aortic stenosis

Aortic stenosis, the abnormal narrowing of the aortic valve by
calcification, can arise when patients develop arrhythmias and
heart failure. As the valve narrows, the left ventricle has to pump
harder to maintain blood circulation (Aresti et al. 2014). As the
left ventricle increases in size due to the extra effort, it becomes
stiffer leading to lower aortic pressure and a reduction in oxygen
demand for the myocardium. As the disease progresses, cardiac
output falls, leading to angina, ischaemia and other cardiovascu-
lar abnormalities. Patients with severe aortic stenosis should have
this treated prior to undertaking any other general surgery.

Congestive heart failure

Congestive heart failure is a weakness of the heart that leads to
a build-up of fluid in the lungs and surrounding body tissues.
Blood pools in the veins because the heart does not pump effi-
ciently enough to allow it to return. Symptoms may vary from
the most minimal symptoms to sudden pulmonary oedema or
lethal shock. Symptoms worsen as the body tries to compensate
for the condition, creating a vicious circle (Aresti et al. 2014).
The patient has trouble breathing, at first during exertion and
later even at rest. Treatment is directed towards increasing the
strength of the heart’s muscle contraction, reduction of fluid
accumulation and elimination of the underlying cause of the
failure. Diuretics, p-blockers and ACE inhibitors are the most
commonly used drugs for treating this condition (Aresti et al.
2014). ACE inhibitors can cause hypotension following anaes-
thesia and may not be used before surgery.
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Figure 44.1 Diathermy burns
Forearm and hand - 50 days after the surgery

Source: Demircin et al. (2013). Reproduced with permission of the
Romanian Society of Legal Medicine.

Figure 44.3 An electrosurgical burn

Figure 44.2 Diathermy burns
Atrophy and contracture of the forearm
and hand

Source: Demircin et al. (2013). Reproduced with permission of the
Romanian Society of Legal Medicine.

This 38-year-old patient underwent a circumcision. Instead of using
bipolar electrosurgery, the surgeon used monopolar electrosurgery.
As the current returned up the penis towards the return electrode,
the vessels in the penis became coagulated, leading to necrosis.
After two weeks the penis was amputated. This event occurred
about 9 years ago. Bipolar electrosurgery would have prevented
this from occurring, as the current would only have passed through
the tissues held between the tines of the bipolar forceps

Source: Jiang et al. (2004). Reproduced with permission of Shanghai Materia Medica,
Shanghai Jiao Tong University.
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ost surgical procedures use electrosurgery (diathermy) to

cut or coagulate tissue by using high-frequency current.

The current is at radio frequency, meaning that it can
escape from the wire or even the tip of the active electrode if it is
not touching the patient’s tissues, and can travel through the air
(Wicker 1991). Adjusting the voltage and current produces the
desired clinical effects of desiccation (coagulation), fulguration
(spray) or cutting. Staff should focus on using electrosurgery safely,
maintaining the electrosurgical unit (ESU) and its proper range of
settings, ensuring correct pad placement, ensuring that the patient
is safe and observing other electrical devices within the range of
the electrosurgical unit (Wicker 1991). Safe use of electrosurgical
units will reduce the potential for patient harm before, during and
after surgical procedures.

However, if electrosurgery is applied without knowledge of the
harm it can cause, it can lead to two main contributors to patient
injury: thermal burns and burns caused by explosions or fire
(Wicker 1991).

Thermal burns

Thermal burns can lead to serious burns and tissue damage
(Figure 44.1). Isolated electrosurgical units have reduced the
number of surgical burns, because electrosurgical current is not
connected to earth or ground. Thermal burns received by the
patient during an electrosurgical procedure can be attributed to
misuse of the ESU and can happen at the active electrode or
return electrode site, or at an alternate site where the patient is
touching a metal object such as the edge of the operating table
or the Mayo stand. Serious burns can also occur when the ESU
settings are too high and the current is applied for a long time.
Three other problems attributed to stray energy burns are insula-
tion failure, capacitive coupling and direct coupling (O’Riley
2010). Insulation failure involves breakdown of the insulation
covering the wire and active electrodes used during minimally
invasive procedures, leading to burning of tissues.

Capacitance is the passing of currents between two conduc-
tors that are separated by an insulator. This can happen in mini-
mally invasive procedures, where capacitive coupling occurs
between an insulated electrode and a surrounding metal trocar
with plastic screw threads (O’'Riley 2010), leading to tissue burns.
Direct coupling is contact between the active electrode and tissue.
Unintended direct coupling may occur due to faulty insulation on
an active electrode.

Methods of reducing electrical burns include inspecting all
active electrodes for insulation damage before use, avoiding con-
tact with metal instruments when using an active electrode and
using bipolar forceps when possible. A return electrode (also called
a grounding pad or patient plate) must be used for monopolar
electrosurgery to activate the generator and to reduce the risk of
injury. Actions taken when attaching the return electrode include
inspecting and recording the skin area underneath the return elec-
trode; observing for skin-to-skin contact and for contact pathways
from metal or jewellery or stray radio frequency currents; avoiding
the pad being placed over bony prominences, on top of burned,

scarred or hairy tissue or distal to the tourniquet; and placing the
pad close to the operative site (O’Riley 2010).

Avoiding burns to hands may involve changing gloves regu-
larly during prolonged electrosurgery and ensuring that the sur-
geon and assistant are not touching the patient’s tissues when
electrosurgery is applied. Electrosurgical current operates at radio
frequency, allowing the current to pass through insulated wire,
even more so if it is secured to the drapes with a metal towel clip
or clamp. If the cable is coiled, the insulation can also become
damaged and expose the metal wire inside. Under these circum-
stances, the current can leave the electrode and divert to other
places. Similarly, broken insulation can lead to sparks jumping
from the cable to patient tissues or a surgeon or assistant’s hand,
leading to burns. Thermoelectric burns can also be caused by the
concentration of monopolar electrosurgical current through a
narrow tissue area, such as the penis, fingers or periphery of the
body. Minimally invasive surgery also increases the risk of burns
due to faulty insulation, direct coupling and capacitive coupling
(Prasad et al. 2006; O’Riley 2010; Valleylab 2013).

Explosion and fire

The National Reporting and Learning System (NRLS) identified
33 incidents of fire during 2011 that involved either skin prepara-
tion and/or electrosurgery. Four incidents caused death or severe
harm to the patient (NRLS 2012).

Explosion and fire may occur when electrosurgical sparks
ignite flammable gases or solutions. Flash fires can occur fol-
lowing the release of oxygen into the air when the concentration
is high. Releasing less oxygen, while ensuring that the patient
receives the right amount, can help minimise the risk of oxygen-
related fires.

The fire triangle’ is a combination of fuel, an ignition source
and oxygen. Fuels such as alcoholic skin-prepping agents, drapes
and gowns and the patient’s hair can start fires during surgery.
Alcohol-based prepping solutions can cause the most harm, since
they release vapours as the prep solution evaporates. Therefore,
ensure that surgical sites are dry before commencing surgery, and
prevent pooling around the site of surgery (AFPP 2011).

The ignition source is the active electrode, which can ignite
fuels in an oxygen-rich environment or in the presence of alco-
holic vapours. Alcohol solutions must be allowed to dry around
the surgical site, and the active electrode should not be used away
from the surgical site.

Explosion sometimes happens when abdominal gases are pre-
sent during colonoscopy, or are released during colon resections
in laparotomies. Sparks generated by electrosurgery can lead to
serious explosions and harm to both the patient and the surgeon
(Dhebri & Afify 2002; Prasad et al. 2006)

The most effective safety system in electrosurgery is when
ODPs, nurses, surgeons and anaesthetists understand the safe and
correct way to use electrosurgery devices and units. A basic
understanding of electrosurgery and adherence to the necessary
precautions by all staff will help to provide a safe environment for
both patients and staff.
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() venous thromboembolism

Figure 45.1 Action of intermittent pneumatic compression (IPC) on blood vessels
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Figure 45.2 Action of IPC on blood and lymphatic supplies
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cardiovascular problems and those undergoing long pro-

cedures, are at high risk of developing venous thrombo-
embolism (VTE), comprising deep vein thrombosis (DVT) and
pulmonary embolism (NICE 2011). Over 25 000 patients each year
in the UK die because of VTE and around 20% of patients under-
going major surgery suffer from DVT. Orthopaedic surgery can
lead to even higher rates (40%) of DVT if thromboprophylaxis,
which is any measure taken to prevent coronary thrombosis, is not
put in place (Narani 2010; NICE 2011).

P atients undergoing surgery, especially those with previous

Physiology of DVT

DVT occurs because of thrombi forming in the deep veins of calf
muscles or the proximal veins of the leg (Narani 2010). Inactivity
leads to thrombi developing, therefore patients undergoing long
operations can develop VTE (DH 2010). In most circumstances
thrombi are formed in the calf, and their presence is unknown
until the patient wakes up and feels pain or discomfort. However,
DVT in the calf can lead to a pulmonary embolus developing
(DH 2010; NICE 2011). Development of a pulmonary embolus
can lead to respiratory and cardiovascular problems, which are, of
course, high risks for all patients. The coagulation cascade and
fibrinolysis, which helps restore blood vessel patency by reducing
occlusive thrombus formation, determine the end result of throm-
bus formation (Narani 2010).

Treatment options

NICE guidance (2011) recommends that any patients undergo-
ing major orthopaedic surgery should receive thromboprophy-
laxis using either medication or mechanical means. Patients at
risk of DVT or pulmonary embolism may be given medication
such as low molecular weight heparin, warfarin or aspirin.
Chemoprophylaxis for all patients involves the use of anticoag-
ulant pharmacological treatment to reduce coagulation (Narani
2010). Some drugs, such as aspirin, can also produce major side
effects including an increased risk of bleeding, which could
become a problem for patients undergoing surgery (Augistinos
& Ouriel 2004). Intermittent pneumatic compression (IPC)
devices (Figures 45.1 and 45.2), which are usually compression
stockings or intermittent compression devices, are normally
used with medication. Patients undergoing orthopaedic surgery
are at high risk of developing VTE and are often given chemo-
prophylaxis before and after surgery to help prevent these prob-
lems (Desciak & Martin 2011).

Mechanical prophylaxis

Mechanical prophylaxis includes events such as early mobili-
sation, leg exercises, use of graduated compression stockings
(GCS) and use of IPC devices. Unlike chemoprophylaxis there is
little associated risk of bleeding, assuming that GCS and IPC
devices are not applied over open wounds (Wienert ef al. 2005).
GCS are specialised stockings that can be either knee or thigh
length. Once GCS are fitted correctly and IPC are switched on,
they exert circumferential or sequential pressure, mechanically
preventing venous distension and reduce pooling of blood in the

deep veins. However, in some cases they are not used, especially
in patients with peripheral vascular disease or diabetic neuropa-
thy (Agnelli 2004).

Intermittent compression devices (ICD)

ICD apply mechanical pressure on limbs to help blood circulation.
Indications for their use include acute and sub-acute injuries to
reduce oedema and pain due to swelling; postsurgical oedema;
preventing DVT formation; reducing postsurgical oedema such
as venous oedema, lymphoedema and lipoedema; foot or ankle
ulcers; peripheral arterial disease; and hemiplegia, which is total
paralysis of the arm, leg and trunk on the same side of the body
(Wienert et al. 2005; DH 2010).

The presence of peripheral vascular disease is the main indication
for not using IPC devices or GCS (Augistinos & Ouriel 2004). Other
contraindications include fractured limbs, open wounds, compart-
ment syndrome, congestive heart failure, gangrene, dermatitis, DVT
and thrombophlebitis (Wienert et al. 2005).

The ICD is wrapped around a limb and connected with hoses
to a unit. Air or cold water flows through the appliance, either
sequentially or circumferentially, and on a constant or intermittent
basis. Sequential pressure (SP) is when the appliance is divided
into various compartments and the compartments are filled from
distal to proximal areas. Circumferential pressure (CP) is when the
appliance is filled simultaneously and equal amounts of pressure
are applied to all parts of the extremity. Pressure rises with the ON
cycle and drops with the OFF cycle. CP can be used to prevent the
formation of oedema. Movement of fluids is caused by various
pressure gradients. Two pressure gradients are being utilised.
External compression causes the gradient between the tissue
hydrostatic pressure and the capillary filtration pressure, and
reduces the pressure, encouraging reabsorption of interstitial
fluids (DH 2010). A gradient is also formed between the distal
portion of the extremity (high pressure) and proximal portion
(low pressure) because the tissues are being compressed, which
forces fluids to move from high-pressure to low-pressure areas
(Wienert et al. 2005). If the extremity is elevated, both gradient
pressures are enhanced by gravity, encouraging a speedier venous
drainage. Low pressure (35-55 mmHg) has been shown to increase
venous velocity substantially. Because debris is removed from
the area, fresh blood flow is increased significantly to the area
following treatment. During ON time the blood flow to the area
is decreased because of the external pressure. During OFF time
the blood flow is restored, allowing venous and lymph vessels to
absorb fluids.

Precautions

The ICD needs to be applied carefully, following the manufactur-
er’s and the hospital’s clinical guidelines and policies. Precautions
when using this device include checking the distal extremity to
ensure that blood circulation is present, and these checks need to
be carried out throughout the treatment period. Practitioners
should check that objects are not lodged within the appliance and
that the fabric is not folded, as this may cause further damage
(Wienert et al. 2005). Potential complications when using ICD
include nerve palsy, neurovascular compression, ischaemia,
compartment syndrome, pulmonary embolism and genital
lymphoedema (Wienart et al. 2005).
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Latex allergy

Figure 46.1 Some of the tissues affected following an allergic reaction
The early phase of the allergic reaction typically occurs within minutes, or even seconds, following allergen
exposure and is also commonly referred to as the immediate allergic reaction or Type | allergic reaction.
The reaction is caused by the release of histamine and mast cell granule proteins by a process called
degranulation, as well as the production of leukotrienes, prostaglandins and cytokines, by mast cells
following the cross-linking of allergen-specific IgE molecules bound to mast cell FceRI receptors. These
mediators affect nerve cells, causing itching, smooth muscle cells causing contraction (leading to the
airway narrowing seen in allergic asthma), goblet cells causing mucus production, and endothelial cells
causing vasodilatation and oedema
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proteins. The latex is processed by adding chemicals that result

in strength, elasticity and stability. Sensitivity to latex and the
development of allergies have increased because of the higher
number of latex products in the operating department, the most
common use being surgical gloves (Mercurio 2011). Latex allergies
occur in both patients and staff who are exposed to latex, and some
individuals are at higher risk because of conditions they have.
Many staff develop latex allergies through the the regular and
frequent use of latex gloves or other devices in the operating
department that contain latex. Individuals who suffer from differ-
ent allergies, for example asthma, hay fever, allergic dermatitis or
food allergies, such as to avocado, strawberry, banana and chest-
nuts, can develop latex allergies quickly (Katz 2005). Females
develop allergies to latex more often than males. Although the rea-
sons for this are unknown, it may be caused by exposure to latex
during gynaecological and obstetric procedures (Katz 2005).

I atex is extracted from rubber trees and is composed of natural

Reducing problems with latex

Managers should support the reduction of latex use wherever
possible, as long as it does not interfere with safe patient care.
Informing and training staff in the safe use of latex products,
together with risk assessments, should address the dangers and
risks to health (Mercurio 2011). Team leaders need to encourage
staff to follow hospital policies (Brown 1999). This can include
following Control of Substances Hazardous to Health (COSHH)
guidelines and ensuring that these are applied and used by staff
and contractors. Staff should be trained and records kept of the
instruction and training that has been given. Incidents relating to
latex should be reported and recorded (Sussman & Gold 2014).
Perioperative practitioners also need to know the dangers of latex
allergy and how to address them by following hospital policies and
guidelines (Brown 1999). For example, personal protective equip-
ment should be worn correctly and appropriately and removed
before eating food or drinking; personal hygiene should be prac-
tised at a high standard; any problems, risks, issues, defects or
events related to latex or the development of allergies need to be
reported to managers (Mercurio 2011). When anybody develops
a latex allergy, this should be reported to the manager as soon as
possible. A member of staff will also need to go to the occupational
health service for support and treatment options.

Dangers of latex

Latex irritates the skin and mucous membranes and is known to be
a sensitiser, a substance that has the ability to cause allergy (Brown
1999). Allergy can affect people in different ways (Figure 46.1), but
the three reactions to latex are irritation, delayed hypersensitivity
and immediate hypersensitivity. Irritation is a non-allergic reaction
leading to a characteristic dry and itchy rash. Normally this reaction
disappears after contact with the latex stops (Katz 2005). Delayed
hypersensitivity is also known as allergic contact dermatitis.
Normally this is caused by the chemicals used in the manufacturing
process, which lead to an allergic reaction. The patient affected by
these chemicals can develop red rashes, blisters and papules, and

the skin may become hard and leathery (Sussman & Gold 2014).
Immediate hypersensitivity is activated by Immunoglobulin E
(IgE), which is an antibody, and is a reaction to the natural protein
residue found in natural rubber latex. Once the person touches
latex symptoms appear quickly, although they usually reduce rap-
idly when contact with the latex has ceased. Body reactions to
immediate hypersensitivity include urticaria (hives), oedema,
rhinitis, conjunctivitis and asthma. More serious problems include
anxiety, shortness of breath, anaphylaxis, tachycardia, hypotension
and cardiovascular collapse, potentially leading to serious complica-
tions or death (Katz 2005).

Treatment for severe allergic reaction

Drugs are used to treat severe allergic reactions. Epinephrine
can relax muscles in the airways and contract blood vessels,
reducing the effects of the allergy (Sussman & Gold 2014).
Diphenhydramine is very effective at reducing allergic responses.
It is an antihistamine and provides anticholinergic (inhibits
acetylcholine), antitussive (reduces coughing), anti-emetic and
sedative effects. Salbutamol can also be given as a bronchodila-
tor, which reduces constriction of the airways (Sussman & Gold
2014). The patient should be placed in a head-down position
(Trendelenberg) and administered oxygen by nasal cannula if
they have cardiovascular or respiratory symptoms. The patient
needs to be monitored carefully and should never be left alone
(Sussman & Gold 2014).

Managing the perioperative environment

Patients allergic to latex should be first on the operating list in
order to reduce exposure to latex allergens in the environment
(Katz 2005). During anaesthesia, bacterial and viral filters can be
attached to the airway tubes to prevent the inhalation of latex
particles. Since the main risks to the anaesthetised patient are
from actual contact with latex, removing latex from the operating
room and the use of latex-free products are essential in the man-
agement of high-risk patients (Mercurio 2011). Anaesthetic
drugs are sometimes presented in glass vials with latex rubber
bungs. These bungs can contaminate the solutions, and can also
be injected into patients via the needle that was used to mix the
drug with water. Operating tables must be latex free or covered
with sheets to prevent contact with the patient (Katz 2005).

Postoperative management

Allergic reactions can occur up to 60 minutes after the patient
receives the anaesthetic. If the case is short, then patients should
stay in recovery for at least an hour so that they can be moni-
tored in case allergic reactions start. All staff in recovery should
understand the signs and symptoms of latex allergy, such as rash,
bronchospasm and discomfort. Drugs including anti-emetics
and analgesics need to be latex free. Any equipment used should
also be latex free, especially oxygen masks, tubing and tape.
Following an allergic reaction to latex, discharge of the patient
back to the ward will be at the discretion of the anaesthetist.
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Assisting the surgeon

Figure 47.1 A patient undergoing wound closure following a fasciotomy due to trauma damage to his leg
The surgical care practitioner is assisting the surgeon by attaching loops to the skin to help close the wound.
The wound will not close completely because of the expanded leg muscles

Source: Aintree University Hospital, Liverpool.
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his chapter is about the roles of the Surgical First Assistant

(SFA) and Surgical Care Practitioner (SCP), who assist sur-

geons. There has been confusion in the past because of the
range of different titles, training courses and expectations from
trusts and private hospitals. Over the past few years, the Royal
College of Surgeons and the Perioperative Care Collaborative have
helped to clarify the roles of the surgeon’s assistant. The idea of
a perioperative practitioner assisting surgeons started as early as
1993, and the first cardiac surgeon’s assistant was Suzanne Holmes,
who introduced the role of the SCP (Holmes 1994). Since then
there have been several concerns about the role of the non-medical
surgeon’s assistant and the details of the role have been updated to
ensure patient and staff safety (Jones et al. 2011).

To act as an SFA, registered practitioners must have undertaken
an SFA module that has been benchmarked against the national
competencies, and also undertake additional training in specific
surgical techniques. The SFA also has to have their role risk
assessed within their job description, which is supported by the
hospital or organisation (PCC 2012). The SFA must be accompa-
nied by a scrub practitioner, because the dual role of SFA and scrub
practitioner cannot normally be maintained due to the difference
in the roles. The dual role must be risk assessed and supported by
a hospital policy that both the SFA and the scrub practitioner
are allowed by their employer to carry out this role in specific
circumstances. The knowledge and skills of the SFA role (exclud-
ing pre- and postoperative visits) have now been provided in
the preregistration curriculum document for the BSc (Hons) in
Operating Department Practice, which was written by the College
of Operating Department Practitioners (2011). The role of the SFA
has been supported by the Royal College of Surgeons in a statement
made in 2011. This statement identified the need for clarification of
the role and highlighted the need for quality-assured competencies
and accreditation to help develop multidisciplinary surgical teams
(RCS 2011).

The SFA may undertake various roles, but is limited in some areas.
Preoperatively, the SFA may undertake preoperative visits to improve
communication between surgical wards and operating theatres. The
SFA also supports the Surgical Safety Checklist, ensuring that it is
carried out before the start of surgery and participating in the five
steps of the process (PCC 2012). During surgery the SFA undertakes
tasks such as catheterisation, assisting in patient positioning, skin
preparation, draping, tissue retraction, cutting of sutures, assisting
with haemostasis, applying indirect electrosurgery, applying suction,
holding instruments and cameras during minimally invasive sur-
gery, and assisting with wound closure and application of dressings
(Whalan 2006; PCC 2012). Practitioners who have undertaken the
postregistration SFA modules can be supported by their hospital to

undertake these tasks. ODPs who have completed the module as
part of the preregistration BSc (Hons) in ODP will need to demon-
strate competencies as defined nationally, and will also need pre-
ceptorship to develop their skills further. Registered practitioners
can only undertake the role of SFA if their hospital has a policy in
place and the role is part of their job description and contract of
employment (PCC 2012).

Between 2004 and 2006 the Department of Health, the Royal College
of Surgeons and other organisations assessed the role of the SCP to
ensure that SCP were trained to the same level as junior surgeons
(DH 2006; Jones et al. 2011). An SCP curriculum was developed
(DH 2006) and the SCP role was defined as ‘A non-medical practi-
tioner, working in clinical practice as a member of the extended
surgical team, who performs surgical intervention, preoperative
and post-operative care under the direction and supervision of a
consultant surgeon’ (RCS 2011). The role of the SCP continued to
be under scrutiny until 2012, when the Royal College of Surgeons
in association with Edge Hill University and other parties rewrote
the SCP curriculum and endorsed the validation of every pro-
gramme for SCP training to ensure that the core competencies of
the SCP were nationally recognised and that the role of the SCP
remained safe and effective.

Once qualified, the SCP may still be in a position of needing to
learn particular surgical skills. For example, if general surgery
was the main speciality during training as an SCP, a move into
orthopaedics would need different skills and knowledge. In the
first month of the SCP’s role in the job, the SCP would take part
in core skills such as patient preparation, patient positioning,
tissue exposure, application of suction, indirect application of
electrosurgery, camera holding, superficial suturing of skin and
so on (Whalan 2006). The SCP would also learn how to carry
out pre- and postoperative visiting of the patient, and also read
and understand local policies and protocols. As the SCP devel-
ops skills, the skills will be enhanced. For example, skin closure
can be carried out under the direct supervision of the surgeon
using either skin clips or sutures. Other skills that can be learned
over time include tying surgical knots, insertion and suture of
wound drains, assistance with haemostasis and retraction of
skin, tissues, and organs (Figure 47.1; Whalan 2006). The SCP
will also be expected to join in ward rounds, attend meetings
and observe patients in outpatient clinics. Other skills that
need to be learned outside of the operating room include, for
example, X-ray evaluation, wound care evaluation, postoperative
assessment of the patient’s condition, personal organisation and
critical thinking skills. Eventually the SCP will develop enough
skills, knowledge and understanding to be able to support the
surgeons fully in their specific field of surgery.



@ Shaving, marking, prepping
and draping

Figure 48.1 Shaving the patient Figure 48.2 Disposal of swabs and Figure 48.3 Common draping for
prior to surgery instruments following major abdominal cases
: prepping of skin

&

Figure 48.4 Draping the patient’s leg using a drape Figure 48.5 Draping the patient by covering their top,
with a central hole for the leg to go through bottom and side - here the leg is being
wrapped by a drape

Source: All photos from Aintree University Hospital, Liverpool.
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everal actions need to be taken before starting surgery,

including (but not limited to) anaesthetic preparation of the

patient (Part 2), positioning of the patient (Part 3), applying
antithrombotic devices (Part 5), shaving, marking the operative
sites, prepping the skin and draping.

Shaving of an area (Figure 48.1) depends on the planned surgery.
Removing hair is important, because it harbours bacteria that can
contaminate wound areas. Electric clippers are preferable to razor
blades because they minimise the risk of cutting the skin (Whalan
2006). Shaving normally happens immediately before surgery in
the anaesthetic room or operating room. Sometimes, for example
during trauma emergencies or emergency aortic aneurysms, shav-
ing may not happen as the patient needs surgery urgently to survive.
With the help of patients, electrodes should be placed on an area of
skin free from hair, although if necessary a hairy patient may need
the area to be shaved.

Skin marking using an indelible surgical skin-marking pen is
normally an important procedure and the surgeon or an SCP will
carry it out before surgery. Sometimes there may be extra marking
once the surgery has started (Figure 48.6). Carefully marking the
skin preoperatively will help to identify the surgical site, indicate
the final appearance of the wound and help to establish the method
of closure of the wound (PPSA 2008). Marking arrows or symbols
on the skin is essential to pinpoint the surgical area and to avoid
surgery on the wrong site.

Skin prepping is painting clean skin with an antiseptic solution to
reduce the chance of contamination of the wound area (Hemani &
Lepor 2009). The SCP or SFA may carry out this task. The antisep-
tic solutions usually used are Betadine (povidone-iodine, brown
solution) or chlorhexidine (pink solution). Both can either be
alcohol or water based. The surgical assistant will prep the skin, or
assist the surgeon if required (Hemani & Lepor 2009). The surgical
assistant will be given a swab on a Rampley sponge holder and a
small container of the skin prep solution.

Painting the skin should be done in a systematic way, not ran-
domly (AST 2008). The first area to paint is over the site of the
incision. Next, start painting from the incision site outwards as far
as necessary. For example, the whole abdomen may be painted for
a laparotomy, and the whole upper leg and surrounding areas may
be painted for a hip replacement or insertion of femoral nail. Any
dirty or contaminated areas, such as the umbilicus or groin, should
be painted last to prevent the spread of contamination (AST 2008).

Often Betadine is used first, then the area is cleaned again using
chlorhexidine to prevent the skin staining postoperatively. Sensitive
areas, such as the eyes and mouth, need to be protected if the anti-
septic agent is used close to them (Whalan 2006). Swabs and solu-
tions are disposed of after prepping is complete (Figure 48.2).

Draping (Figures 48.3, 48.4 and 48.5) is carried out by two people
to ensure sterility and correct placement of the drapes according to
the skin markings, and following drying of alcoholic prep solu-
tions. Surgeons often carry out draping with the help of the SCP or
SFA. SCPs can also drape patients with the help of the scrub prac-
titioner. Draping involves setting up a sterile area around the site
of the surgery, normally covering the patient’s entire body and
leaving the site of surgery exposed. Drapes are normally sealed
around the site of surgery using either adhesives on the drapes,
or sterile self-adhesive sheets of soft, clear plastic material (for
example Opsite or loban®) to prevent blood or fluids flowing under
the drapes. This also helps to fix drapes into place so that they do
not move (Davidson et al. 2003). Self-adhesive plastic sheets are
attached to the patient in the following way: the sheet is opened,
the surgeon and assistant hold its corners, the scrub practitioner
removes the paper sheet underneath to expose the adhesive surface,
and then the sheet is lowered into position and smoothed out,
removing air bubbles, by using a gauze pack (Whalan 2006).

Usually the surgical field is draped in tandem with the surgeon.
Therefore, the SCP would stand on the opposite side of the table to
the surgeon and follow the surgeon’s actions. In most circumstances
(such as abdominal surgery), four small drapes are placed around
the surgical field, then two large drapes are placed on the top end
and lower end of the patient. If a limb is being draped, then a large
drape with a hole in it can be used, along with a drape wrapped
around the limb and secured with a crepe bandage. During inser-
tion of a dynamic hip screw (DHS) and plate into the broken neck
of the femur, a vertical isolation drape can be used. This is secured
to an overhanging pole and then attached to the patient’s leg by an
adhesive. Drapes can also be secured by blunt towel clips (Whalan
2006), although these are rarely used now because drapes are usu-
ally disposable and have adhesive linings.

Drapes should be handled carefully and not allowed to touch the
floor or be contaminated by either the patient or other members of
staff. Any drapes hanging below waist level are considered to be
unsterile (Whalan 2006). A barrier is formed between the surgeon
and the anaesthetist to prevent contamination of the anaesthetist or
patient by blood and fluids that may splash from the wound site,
and to prevent contamination of the surgical field from the unsterile
anaesthetic area (Davidson et al. 2003).

Shaving, marking, prepping and draping should therefore all be
carried out according to local hospital policies and regulations,
and in accordance with best practice.



@ Retraction of tissues

Figure 49.1 (a) Deavers retractors, (b) Langenbecks retractors, Figure 49.2 (a) Transanal surgical retractor, for hip
(c) rake retractor, (d) Balfour self-retaining retractor surgery, (b) table-mounted Omni-flex®
and (e) Travers self-retaining retractor retractor for hip surgery

Figure 49.3 Retraction of tissues using a self-retaining Figure 49.4 Curved Travers retractor
retractor and a Hohmann'’s retractor

Source: Medical lllustration, University Hospital of South Manchester. Copyright: UHSM Academy.
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urgical assistants are often needed to retract tissues, to expose

the area of tissue being operated on. This role can be taken on by

either an SCP or SFA, or by a scrub practitioners (during minor
surgery), depending on hospital policies and regulations. Retractors
can be either hand held or self-retaining. The potential dangers of
retraction include damage to nerves, structures and organs.

The surgeon will show the surgical assistant how to place and hold
the hand-held retractor and to pull on the tissues to expose the
surgical site. In some circumstances, retraction can be high risk
because it requires flexion of your neck, arm and back muscles, as
well as long periods of standing (Spera & Lloyd 2011). This can
lead to aches and pains as well as possible musculoskeletal injuries,
especially if the retraction is at an odd angle and the tissues are
heavy or tight, requiring excessive pulling. Therefore, you should
be careful to pull the retractor only as much as is needed to expose
the surgical site (Whalan 2006). If you hold the manual retractor
close to your body, rather than reaching out or pulling a retractor
away from or lateral to the body, it will help you to maintain a good
posture. When you are holding a manual or hand-held retractor,
position yourself at the optimal working height and posture by
either lowering or raising the operating table, using a stool to sit
on, or using a platform to raise your height. The best posture to
adopt is standing upright and facing towards the site of the opera-
tion (Whalan 2006). As an alternative, using self-retaining retrac-
tors reduces the chances of pain, fatigue and injury, and allows you
to carry out other actions (Spera & Lloyd 2011).

The surgical procedure, as well as the patient’s physical characteris-
tics, determines the type of retractor required. Manual retraction
is sometimes employed by holding gauze pads, stay sutures, sloops or
swabs to retract the bowel while undertaking a laparotomy (Goodman
& Spry 2014). Normally, manual retraction is needed only for short
periods of time. Once in place, self-retaining retractors, such as Travers
or Balfour retractors, provide a good view of the surgical site and usu-
ally need no handling. Hand-held retractors, for example Langenbecks
and rake retractors, can be placed quickly and carefully and are easily
repositioned and also removed if required (Spera ef al. 2011).

The use of minimally invasive procedures has increased over the
years and has resulted in the development of different types of laparo-
scopic retractors that are capable of many different uses in many dif-
ferent ways. However, changing the instrument during a laparoscopy
can be time consuming and also risky, because the instruments may
not be within the view of the surgeon or the assistant. Nevertheless,
the use of minimally invasive retractors reduces the need for assis-
tants to hold retractors for a long period of time (Whalan 2006).

Hand-held retractors include Langenbeck, Kocher, Lahey, Deaver
and Hohmann retractors (Figures 49.1 and 49.3). Examples of self-
retaining retractors include Norfolk-Norwich, Travers and Balfour.

There are also table-mounted retractors that are used for major
cases, and may be employed alongside hand-held retractors to
give extra retraction along tissue edges (Figure 49.2). Examples of
table-mounted retractors include Universal Ring, Omnitract and
Iron Intern® retractors.

Hand-held retractors come in all shapes and sizes. Some of them
are fitted with handles; others only have flat edges, which can be
uncomfortable to the surgical assistant and painful in the long
term (Kirkup 1996). Some hand-held retractors also have sharp
points, for example cat’s paws and skin hooks. These retractors
should be handled carefully to prevent holes in gloves, damage
to tissues and damage to surgeons and assistant’s hands or
fingers.

Normally there is little need to pull hard on a retractor, as this
can cause tissue damage. If the retractor has no handle, hold it
lightly and close to the proximal end. Ensure that your hand does
not move down the shaft of the instrument or you will end up
holding it close to the distal end, which may lead to your hand
being in the wound as well, obstructing the surgeon’s view and pos-
sibly resulting in a sharps injury (Whalan 2006). Also, make sure
that you maintain the angle and tension that the surgeon asks of
you. If holding the retractor becomes painful, let the surgeon know
and suggest another type of retractor. The surgeon will place the lip
of the retractor in the wound and it needs to be kept in place
throughout the surgery.

Surgeons usually place self-retaining retractors (Figures 49.4 and
49.5) in the best position without relying on the assistant to
do this. This helps the surgeon to view the anatomy better and
exposes the surgical site. Self-retaining retractors are placed in the
tissue area and then opened as wide as required (Kirkup 1996).
Once in place, these retractors usually stay there, although hand-
held retractors may also be needed to assist with retracting wound
edges.

Table-mounted retractors are usually fixed in place by the surgeon,
with the help of the assistant. Various table-mounted retractors
exist and it is best to learn how to position the retractor by observ-
ing the surgeon or asking a practitioner who has used such retrac-
tors before. The retractors are presented by the scrub practitioner
to the surgeon in pieces, and the surgeon and assistant then assem-
ble the retractor and organise it to be clamped to the operating
table in the correct position. Once it is in position, retractor blades
are added to the retractor as required for the surgery (Whalan
2006).

The best way to find out more about retractors is to read the
manufacturers’ written guides, or to ask either surgeons or scrub
practitioners about them before the start of surgery.



suture techniques and materials

Figure 50.1 Methods for releasing clips Figure 50.2 Examples of suture techniques
attached to suture materials

Interrupted suture Interrupted mattress sutures

Reverse right-handed grip, to release clip

Continuous sutures Continuous interlocking suture
Figure 50.3 Suturing a damaged blood vessel
and ligating other blood vessels in
close proximity
N ™ Half-hitch knot Reef knot Surgical knot

(reef knot is doubled)

Source: Medical lllustration, University Hospital of South Manchester. Copyright: UHSM Academy.
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he role of the surgeon’s assistant during suturing is to assist

the surgeon by either cutting the sutures or holding the suture

material to keep it out of the surgeon’s way, or maintaining
tension so that the suture does not become slack. A suture includes
a needle attached to suture material; a ‘ti€’ is a piece of surgical
suture material with no needle attached that is used to tie blood
vessels or areas of tissue.

When holding and following suture material, you must remember
to release it when the surgeon completes the suture and pulls
the suture material through the tissue. If you release too early, the
suture will become slack and the tissues may not join together;
if you release too late, then the suture might snap (Whalan 2006).
Long suture material can also become entangled with retractors or
instruments, so you need to be aware of this to make sure that it
does not happen (Semer 2001).

Another action that surgical assistants may undertake is releas-
ing artery forceps clipped to bleeding points that have been tied.
As artery clips close with a ratchet, to open the clip you need to
hold it with your thumb and forefinger, using the right hand if
possible, and with your middle and ring finger put pressure on the
clip to open the ratchets (Figure 50.1; Whalan 2006). The act of
removing a clip takes three steps. First, the artery forcep is lifted to
enable the surgeon to pass a ligature around the tissue just below
the tip of the artery forcep. Next, lower the artery forcep so that the
surgeon can start tying a knot around the tissue or vessel to prevent
bleeding (Whalan 2006). Once the surgeon is satisfied that the tis-
sue has been tied properly, they will ask you to take the clip off
using the technique already mentioned. The scrub practitioner will
then give you scissors to cut the tie. When a blood vessel needs
to be ligated (tied with a surgical tie) and is in a difficult place to
access, then ties may be loaded onto long artery forceps, or on
Lahey forceps, which have a 45° angle at the tip. The tie attaches to
the clip like a ‘bowstring’ and can be passed under the blood vessel
(Whalan 2006). The surgeon then takes a long pair of artery for-
ceps, grasps the tie near to the tip of the forceps, then releases the
tie and pulls it around the vessel and ties it using a surgical knot.
This is repeated a little further down the blood vessel and then the
vessel is cut through the middle portion between the two ties.

Suturing is carried out either as single sutures (interrupted) or
continuous sutures (Figures 50.2 and 50.3). Interrupted sutures
include the ‘over and over’ suture, where the needle is inserted into
the wound edges, passed underneath the skin and tissues and out
the other side, then knotted (Semer 2001). The ‘mattress’ suture
involves passing the suture through the skin, under the tissues and

out the other side, and then passing it back to the point of origin in
the same way, but down a pathway approximately 1 or 2 mm from
the original pathway. In other words, this forms a loop, which is
tied on one side of the wound. A continuous suture can be threaded
under and over the tissue in a continuous fashion. Alternatively, it
can be a ‘continuous interlocking suture, which is twisted around
the previous suture in order to make it more firm (Semer 2001).
Knot tying is another important skill to learn. The securest knots
are created when a loop is placed over another loop, as in a granny
knot or half hitch. Another type is the reef knot, which is com-
posed of two half hitches placed beside each other. When pulled
together they tighten securely and are less likely to unravel. It is
important for the SCP to undertake clinical workshops using
simulation to practise suturing and learn more about suturing
techniques.

The ideal suture material is easy to handle, does not cause tissue
reactions, allows knots to be tied securely and is sterile and non-
allergenic. The choice of suture material depends on various ele-
ments, including its properties, absorption rate, ability to knot, the
type of tissue being sutured and the type of needle that is attached
to it (Semer 2001; McDermott 2014; STO 2014).

Needle points come in a variety of shapes and sizes. Conventional
cutting needles are triangular, with a flat surface on the external
curve of the needle. Reverse cutting needles are the same but
reversed. Round-bodied needles are sharp but have a round body,
similar to a bent pin. Taper-cut needles have a triangular shape,
allowing for cutting of tissues on all sides. Blunt-point needles are
used to penetrate muscle and fascia and to reduce needlestick
injuries to both the patient and the surgical staff (Semer 2001).

Natural suture materials include silk, linen and stainless-steel
wire, which are all non-absorbable. Stainless-steel wire is used
mainly for thick and heavy tissues, especially bone. An example is
the use of stainless-steel wire to bond together the sternum (breast
bone) following cardiac surgery (STO 2014).

Synthetic materials are either absorbable or non-absorbable.
Absorbable suture material includes Dexon®, Vicryl® and PDS®.
Dexon is either braided or monofilament and provides a strong
material to assist in wound healing of soft tissues or ophthalmic
procedures (Asali 2014). Vicryl is braided and therefore flexible,
and is used for skin, subcutaneous tissues and muscles. PDS is
monofilament, very strong and is often used for major wounds.
It drops to around 80% of its tensile strength after 14 days. Non-
absorbable sutures include nylon, Dacron® (polyester) and
Prolene®. These materials remain strong, durable and long lasting
and are used in various operations, such as skin closure, hernias,
laparotomies and orthopaedic surgery (Asali 2014).



Figure 51.1 Coagulation of blood

The coagulation of blood is dependent on the actions of enzymes and activity by blood cells. The end result,
following the activation of coagulation by thrombin, is the formation of a blood clot that acts as a plug to stop
further bleeding. During the healing phase, as the vessel repairs itself, the clot starts dissolving in a phase
known as fibrinolysis. During this phase the clots dissolve, releasing fibrin fragments.

Clot initiation Clot formation Fibrinolysis

Platelet
aggregation

Blood
vessel

Fibrinogen

Activation of —> Thrombin —>

coagulation
Fibrin —> Fibrin
polymers

Retraction —— Fibrin fragments

Figure 51.2 Use of diathermy to stop bleeding

Source: Aintree University Hospital, Liverpool.
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he word ‘haemostasis’ comes from Greek, haem meaning
‘blood’ and stasis meaning ‘stop. It is used for intraoperative
bleeding, which always occurs, caused by the cutting of blood
vessels. Normally, the surgeon will immediately apply pressure
to the bleeding site and then employ some form of haemostatic
technique to prevent further bleeding (Hakim & Canelo 2007). At
this point, the surgical assistant would be responsible for using a
Yankauer sucker to remove the remaining blood from the area.
The most common methods of stopping bleeding include the
use of electrosurgery, clipping and tying vessels, and suturing or
ligating vessels. Other techniques include compressing the area
with a finger; adding topical haemostatic material such as cellulose
gauze; using argon gas with electrosurgery to create superficial
necrosis; or using ultrasonic instruments to cause coagulation of
tissues (Niles 1999).

Minor bleeding may require no action at all (Figure 51.1), as it
often stops because of coagulation of the blood. Pressing on the
wound site or patting the area with a gauze swab can also stop
minor bleeding. Pressing on the area and then removing the swab
can help the surgeon to identify the bleeding spot and electrosur-
gery can then be applied if necessary. Items used to pat the bleed-
ing area include gauze swabs, packs (if there is a great deal of
bleeding), peanuts (a small piece of gauze shaped like a peanut)
attached to artery clips, or a swab attached to the end of a large
Mayo artery forceps or Rampley’s forceps, which are often called
a ‘swab on a stick.

Major bleeding will require more sustained action. Artery clips
can be used to clamp blood vessels that have started bleeding.
Once they stop bleeding, if they are not essential for the area they
are supplying, they may be sutured or ligated to prevent further
bleeding. Sutures can also seal blood vessels or bleeding points
using either a figure-of-eight type suture, or passing the needle
through the blood vessel and then tying the vessel off with the
suture material. Using a suture in this way increases the likelihood
of the suture material staying in place. You may need to assist the
surgeon by dabbing the area to expose the bleeding point, and
cutting the suture or tie.

Electrosurgery is also used frequently to stop bleeding (Niles
1999). The surgeon may conduct the electrosurgery by applying
the active electrode directly to the bleeding point. Alternatively,
they may grasp the bleeding point with a pair of forceps or artery
forceps and then tell you to apply electrosurgery to the distal end
of the instrument. The electrosurgical current travels down the
instrument, through the patient and back towards the electrosurgi-
cal generator via the return electrode. Occasionally the surgeon

may incur minor burns if the blade slips and touches their hand,
or if they have a hole in their glove.

Wound drains are also applied to wounds if there is bleeding to
drain fluid or blood to ensure that it does not accumulate within
the wound. Surgeons normally introduce the drain into the wound
themselves, as they are fully aware of where to place it and how to
avoid any damage, and may then attach it to the patient using a
suture. The assistant will be responsible for cutting off the spike
on the end of the drain using a pair of heavy scissors, such as Mayo
scissors, and connecting the drain to a drainage bottle or bag.

Bleeding from areas such as bony surfaces, organ tissues, friable
and damaged vessels, and multiple capillaries can usually not be
managed through mechanical means such as clips or electrosur-
gery. The surgeon will choose the chemical to use, which can help
to prevent bleeding (Hakim & Canelo 2007).

Pharmacological agents can be given preoperatively to improve
or enhance clot formation. Epinephrine causes vasoconstriction
and can reduce bleeding. Vitamin K plays an important part in the
coagulation process, so this can be given preoperatively to help
prevent bleeding (Samudralla 2008). Protamine reverses the action
of heparin; however, it can cause anaphylaxis, acute pulmonary
vasoconstriction and right ventricular failure. Other chemicals that
can be used include desmopressin, which improves coagulation,
and lysine, which helps to reduce bleeding (Moss 2013).

Topical haemostatic products are often used during surgery
(Samudralla 2008). Passive devices include substances such as cel-
lulose or porcine gelatins, contained within an absorbable sponge or
foam pad with a topical haemostatic agent, such as collagen, which
is then applied to the bleeding site (Hakim & Canelo 2007). These
devices slow down bleeding and can absorb several times their
own weight in fluids. More active haemostatic agents, such as topi-
cal thrombins, support the coagulation cascade in blood by stimu-
lating fibrinogen resulting in the formation of a fibrin clot, normally
within 10 minutes (Samudralla 2008). Thrombin is an enzyme that
supports haemostasis, inflammation and cell signalling, and helps
to produce a fibrin clot by helping to convert fibrinogen to fibrin
(Moss 2013). Despite being more expensive, active haemostatic
agents control local bleeding more effectively than passive haemo-
stats, and they can be applied to large wound areas using pumps or
spray kits (Moss 2013). Surgeons can also use a saturated gelatin
sponge to apply them directly to the bleeding site (Moss 2013).

There are many other haemostatic agents in use, including
flowable haemostatic agents that can block the flow of blood, and
sealants, for example made from fibrin and albumin, which also
form a barrier to block the flow of blood (Moss 2013). Control of
surgical bleeding is a primary concern for the surgeon and their
assistant and therefore knowledge and understanding of haemo-
static agents are important.



@ Laparoscopic surgery

Figure 52.1 Laparoscopic surgery — placement Figure 52.2 Laparoscopic surgery in gynaecology
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he role of the SFA and SCP is to aid and facilitate the surgeon

to ensure that they are focusing on performing safe and

effective surgery. This chapter focuses on the SCP, who will
perform higher-level duties during laparoscopies.

To undertake these roles it is essential that the team as a whole
uses a safe approach, employing the WHO surgical safety checklist
as well as hospital policies and procedures. You will also need a
fundamental or basic knowledge of laparoscopic techniques and
equipment, and be familiar with the particular procedure being
carried out (Rothrock 1999). As you gain more experience, it is
likely that you will learn more about laparoscopic surgery, and you
will gain enough experience to understand the key elements of
laparoscopies.

Your knowledge and understanding are based on the surgeon’s
teaching, which includes improving the safety and efficacy of
laparoscopic procedures. For example, intracorporeal knot tying
is different to the normal knot tying in non-laparoscopic surgery
(Ferzli 2011). A good way to learn laparoscopic techniques is in
simulation labs. Things to learn in the simulation lab include han-
dling of the camera, focusing on the surgical field and retraction
using various instruments. Other items of importance to learn
from the surgeon include comorbidities, which are other illnesses
that may be associated with the main need for surgery, and issues
with patient anatomy such as hernias, scars and obesity, which
can affect laparoscopic surgery. For example, a morbidly obese
male patient may need longer trocars and different instruments
than the average 70 kg male (Rothrock 1999).

Before laparoscopic surgery, the surgeon may ask you to help
prepare the operating room (Figure 52.1; Chiu et al. 2008). Issues
of which you need to be aware include the appropriate position-
ing of the surgeon and the patient. Monitors, foot pedals and
equipment need to be placed according to the surgery. For exam-
ple, if the surgeon is going to be on the right side of the table, then
the electrosurgical foot pedal should also be on the right side of
the patient, and the video monitor should be easily viewed by the
surgeon and their assistants. Cables need to be strategically placed
to ensure that they do not contaminate the surgeon or risk being
damaged or disconnected. It is also worthwhile discussing the
need for instruments and equipment with the scrub practitioner
before the start of surgery, to ensure that everything required is
available either on the instrument trolley or ready for use within
the operating room (Chiu 2008).

Intraoperatively, the experienced surgical assistant should be
familiar with the relevant surgical techniques (Figures 52.2, 52.3
and 52.4; Kaar 1999). Essential areas can include, for example,
being familiar with the different techniques involved in achieving
inflation of the peritoneum (pneumoperitoneum). You must also

be aware of the need to monitor and observe safe parameters,
including the flow rate of gas and the intra-abdominal pressure
during insufflation and throughout the surgery. For instance,
incomplete abdominal wall penetration can result in air collecting
outside the peritoneum, or between different levels of tissues,
rather than being within the abdomen itself. Other issues could
include adhesions that can interfere with the surgery, visceral
injuries that can cause problems such as infection or bleeding
(Ferzli 2011), or fire caused by the light lead.

At the start of surgery, correct trocar placement is essential;
while it is normally the surgeon in charge of the surgery who
places these trocars, the SCP may be asked to do so (Rothrock
1999). Consider the size of incision required, which depends on
the size of the trocar. Insert the trocar under supervision in a care-
ful and controlled manner, following the manufacturer’s guidelines,
and ensure that it is placed in the correct position. The best position
will ensure perfect access to the site of surgery, easy holding and
manipulating of instruments inserted, minimum chance of instru-
ments from different trocars interfering with each other, and the
best visualisation of the surgical area (Rothrock 1999).

Being able to hold and manipulate the camera effectively is
important for the success of all laparoscopic procedures (Bradley
2014). This role can be undertaken by either an SCP or an SFA,
depending on hospital policies and regulations, as well as the
expertise of the camera holder. Problems can arise with cameras,
including camera fogging caused by moisture within the abdomen,
displacement of the trocar, or simply wrong settings on the video
equipment (Bradley 2014). Occasionally, electrosurgery can inter-
fere with the view on the video screen because of the electrosurgi-
cal current causing the screen to flicker (Chiu et al. 2008). Whether
or not these issues can be resolved depends on the skills and exper-
tise of the assistant. For example, you need to ensure that you are
holding the camera at the optimal angle and horizon for the sur-
geon to see the operative site, which can be especially important
when instruments are inserted or withdrawn during surgery.

The surgical assistant therefore needs to have a detailed knowl-
edge of the instruments used during laparoscopy, including
retractors, cutters, tissue forceps, suction and irrigation, and
suturing instruments (Ferzli 2011). All these instruments come
in different sizes and shapes, but most will also be supplied along
with a detailed explanation by the manufacturer of how to use
them. To train effectively for the role of laparoscopic surgeon’s
assistant, various methods of learning can be adopted; for exam-
ple, simulation workshops and teaching videos are common in
most hospitals or universities. Learning from the surgeon can also
improve your ability.

Depending on the situation and if hospital policies and regula-
tions allow this to happen, SCPs can transition from assistant to
surgeon, as long as they are being monitored and supervised by an
experienced consultant surgeon.



@ Orthopaedic surgery

Figure 53.1 Arthroscopy Figure 53.2 Hip replacement
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rthopaedic surgery is divided into elective and trauma.
Elective surgery includes surgery such as arthroscopies,
joint replacement, spine repair and repair of bones that are
malformed. Trauma orthopaedics deals mostly with broken
bones and joints, and also involves tissue repair and vascular
surgery in extreme cases, mostly caused by accidents. This
chapter looks at the help needed by the surgical assistant during
orthopaedic surgery (Jones et al. 2012); for details about the
steps taken during orthopaedic surgery, check the reference list.

Serious bone infection can result in the patient receiving an
amputation. Therefore, in most operating rooms, orthopaedic
surgeons expect anybody in the operating room to cover their
hair totally using an orthopaedic hood, rather than a surgeon’s
cap. This reduces the chance of hair falling into the wound and
leading to bone infection. Wearing ‘space-suits’ or ‘togas’ that
cover the individual from head to foot reduces the chance of
blood splashing into the eyes, mouth or face. This also reduces
the chance of infection for the patient and the member of staff
(AAOS 2011).

As a surgical assistant, it is important that you have a knowl-
edge and understanding of orthopaedic anatomy, given the poten-
tial issues with arteries, veins, nerves and the structure of bones
and joints (Palan et al. 2009). It is also your responsibility to point
out any areas of danger (such as cutting through an artery while
using a power saw) to the surgeon, as they will focus mainly on the
bone that they are repairing (Palan et al. 2009).

To prepare a patient for knee arthroscopy (Figure 53.1), after
anaesthesia a tourniquet will be applied proximally to the limb
being operated on, and inflated once the surgeon is ready. One side
of the distal end of the table may be removed so that the leg flexes
at 90°. As the assistant, you may need to move the leg at the sur-
geon’s request or flex it to open the joint more. A fluid, normally
saline or 5% glycine, is first injected inside the joint via a cannula
to expand it so that the scope can view inside the joint. Small joints
such as wrists or ankles do not usually require fluid, although at
times they may need a little.

Normally the scrub practitioner will hand over instruments to
the surgeon. However, as a surgical assistant you can hold instru-
ments ready for the surgeon, especially if the surgeon is using dif-
ferent instruments one after the other, at the same time. The
surgeon will normally hold the camera and the instrument in each
hand so they can easily see what they are doing. This will need little
help from you while they are looking at the patella-femoral and
medial compartments; however, after they move into the lateral
compartment you will be requested to cross the leg over the

opposite knee and hold it carefully in place. The leg may need to
be repositioned at the request of the surgeon. Following comple-
tion of the surgery, the fluid is evacuated from the wound and the
wound is sutured, dressed and bandaged. The tourniquet is then
deflated and removed (Whalan 2006).

Information about joint replacements is usually supplied in detail
in manuals by the company providing the implants. A major
complication of joint surgery is infection, therefore meticulous
attention must be given to sterility to ensure that infection does
not occur (Rothrock 1999). One way to support asepsis is to
change gloves after prepping and draping, as contamination can
occur without you realising it. After draping, the next step is to
assist the surgeon in setting up for surgery. This can be complex,
as it includes setting up suction, electrosurgery, irrigation, drills,
saws and so on. Tubes and cables should be attached to the drapes
to prevent them from slipping off the table.

Total hip replacements are normally carried out using a lateral
approach (Figure 53.2). The patient will be in a lateral position
and the upper leg will need to be lifted to complete the prepping
and draping. The femoral head is dislocated from the hip joint and
when this happens the leg’s position needs to be controlled by you
or the surgeon. Total knee replacements (Figure 53.3) are also
complex and start with a midline incision, eversion of the patella
and then gently flexing the knee to a 90° angle (AAOS 2012). You
will be asked to retract tissues to expose the joint and also to pro-
tect structures such as collateral ligaments, the patellar tendon
and the popliteal artery (Whalan 2006). When the bone has been
shaped to fit the implants, bone cement is mixed and the implants
are inserted and positioned properly. The knee is then placed flat
and the wound is sutured and dressings applied.

In most trauma cases an image intensifier (portable, live-view X-ray
machine) is needed and must be set up before the surgery starts. The
patient’s broken limbs will need to be lifted for the skin to enable
prepping and draping. When lifting the leg, it is important that
some traction is applied to ensure that the broken bones do not
grind together or cause damage to local tissues (Whalan 2006). You
may need to maintain alignment of the bone ends while the sur-
gery takes place, to prevent further damage and to ensure that the
fracture is reduced. Internal fixation relates to plates, screws or
nails (Figure 53.4); external fixation involves using an external
fixator. During the procedure taking live X rays regularly checks
that the bone ends are aligned.

Postoperatively, in elective or trauma surgery, the damaged
limb’s distal blood supply should be checked, and all X rays and
case notes need to be taken with the patient to the recovery room.
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ardiac surgery is complex and can include surgical events such
as resection of ventricular aneurysm, repair of diseased or
damaged valves, pulmonary embolectomy, pericardiectomy
and revascularising of the ischaemic myocardium (Rothrock 1999).

Cardiac surgical procedures are too detailed to explain in full
in this chapter, but as an example, aortic valve replacement
involves the excision and replacement of a non-functioning valve
(Figure 54.1; Goldman 2008). Aortic valve replacement may
involve open or minimally invasive surgery, depending on the
health of the patient and the skills of the surgeon. Using open sur-
gery, the sternum is split using an electric saw, the chest opened
and the heart exposed. Cardiopulmonary bypass (CPB) is started
and clamps are attached to the aorta. The beating of the heart is
then stopped by using hypothermia and/or cardioplegic drugs
(Goldman 2008). The heart is opened and the damaged aortic valve
is excised. Valves are replaced using autografts (the patient’s own
pulmonary valve), allografts (from a human cadaver), mechanical
valves (Figure 54.2) or xenografts from pigs (Figure 54.3; Goldman
2008). The heart is then repaired and once the surgery is complete,
the beating of the heart is started again and the chest is closed using
heavy wire sutures (Phillips 2007).

Approaches to cardiac surgery can include open surgery using
a standard sternotomy, and minimally invasive endoscopy. For
example, an aortic valve replacement can be undertaken using
either a standard or a mini-sternotomy, and a saphenous vein can
be removed from the leg and used to replace blocked coronary
arteries endoscopically (Phillips 2007).

Employing a minimally invasive technique, the surgeon can
operate through a keyhole incision using a scope. Minimally
invasive procedures include repairing heart valves, pulmonary
embolectomy, coronary artery bypass grafts and transmyocardial
revascularisation (Goldman 2008). Minimally invasive techniques
may also include the use of lasers, ultrasound, cryosurgery, radio-
frequency ablation and robotic surgery, among others. Cardiac
procedures were always performed using CPB, where the patient’s
blood is diverted from the body, oxygenated and reperfused,
bypassing the heart and lungs. Nowadays, due to changes in car-
diac surgery techniques, this is not always required (Phillips 2007).
Advantages associated with ‘off pump’ procedures include quicker
recovery, decreased need for blood transfusion, and fewer side
effects and complications (Goldman 2008).

The patient’s haemodynamics and other physiological functions
are continuously monitored during cardiac surgery, using ECG,
pulse oximeter, blood pressure monitors and so on. Specific cardiac
monitors are also used with arterial lines, central venous pressure and
Swan-Gangz lines to measure intra-cardiac pressures (Phillips 2007).

Hypothermia is often induced during cardiac surgery to lower
the body’s metabolic and oxygen requirements. Hypothermia can
be induced using iced saline around the heart, by cooling the blood
being returned to the patient from the CPB, or by using cooling
blankets that blow cold air around the body (Goldman 2008).

Cardioplegic drugs, containing potassium, are injected into the
coronary arteries every 15-20 minutes to stop the heart from beat-
ing, until cardiac surgery is completed. Body temperature is then
restored to normal and the potassium is flushed out, enabling the
heart to start beating again. Defibrillation may be needed to restore
the effective activity of the heart.

The main purpose of your role is to maintain the ideal environment
for the surgeon to complete the procedure effectively and efficiently
(Rothrock 1999). Before surgery, the patients angiogram results,
chest X rays, thoracic CT scans and any other information gained
preoperatively must be available for the surgeon to consider.

Prepping and draping are performed no differently to most
types of surgery. Skin prep is normally Betadine and/or chlorhex-
idine. Draping normally involves four square drapes around the
wound site, and two large drapes above and below the wound sites,
covering the patient. An Opsite adhesive plastic sheet may be used
to cover the wound site and to help prevent infection.

The sternotomy is the most common way of opening the chest
for heart surgery. An incision is made from the sternal notch to the
xiphisternum and you will need to retract the tissue edges so that
the surgeon has a clear view of the sternum. The saw is then applied
to the bone and the sternum is divided (Whalan 2006). Suction
and electrosurgery will also be needed to keep the area clear of
blood, as the sternum is vascular. This may be carried out by the
surgeon or you, depending on requirements. Once bleeding has
stopped, the surgeon will place a self-retaining retractor into the
wound to hold it open. After cutting through the fat below the ster-
num, the surgeon will then start opening the pericardium. To assist
with this you can use a pair of Debakey’s forceps to grasp the peri-
cardium to provide counter traction while the surgeon is cutting
the pericardium and exposing the heart (Whalan 2006). You may
also assist the surgeon in applying retraction sutures to lift the
heart anteriorly to provide easier access.

Depending on the surgery required, you will need to assist
the surgeon by holding instruments, retracting tissues, applying
electrosurgery and suction, following suture materials, and
assisting with starting cardiopulmonary bypass (Whalan 2006).
As an SCP, you may be entitled (depending on your experience
and hospital policies) to harvest long saphenous veins or radial
arteries for grafting onto the heart. Following sutures can be
difficult given that most sutures are either 5/0 or 6/0 when
suturing valves or grafting small blood vessels, so in these cir-
cumstances you have to hold the suture material carefully and
gently. Once the operation is complete, you will be asked to help
the surgeon suture the sternum using wire sutures. This involves
holding each wire vertically as the surgeon twists the wires. The
surgeon will then cut all the wires, close the wound and apply
dressings with your help.
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hen the SCP or SFA starts assisting the surgeon, it is

essential that they understand each other’s roles. According

to Rothrock and Seifert (2009), the surgeon or anaesthetist
cannot produce good-quality patient care by themselves, since
teamwork and collaboration are essential in operating rooms to
ensure that the patient receives the best possible treatment and
care (Rothrock & Seifert 2009; PCC 2012). When doctors, assis-
tants and practitioners all work together, this helps with staff satis-
faction and also patient well-being. Poor communication can
result in ‘never events” happening, and can also increase the risk of
harm to patients (Rothrock & Seifert 2009). It is therefore worth
keeping in mind that interprofessional working and communica-
tion between all members of staff, and all professionals, can lead to
a focus on patient-centred care and effective teamwork.

Postoperatively, surgical assistants can take on a huge number of
tasks, including inserting or removing monitoring devices, drains
or catheters, advising recovery staff on the medication required by
the patient, and checking dressings and sutures.

Similarly, perioperative practitioners in operating rooms always
work hard. Wearing lead coats can be tiring, as well as scrubbing all
day for several operations. It is therefore worthwhile understanding
that surgeons need practitioners, or they simply cannot carry out
their surgery. With this in mind, it is useful to consider helping
practitioners with some of the multiple small jobs they have to
carry out before the next patient comes into theatre (Whalan 2006).
For example, rather than leaving heavy X-ray gowns on the floor
or sitting on stools, consider hanging them up on the rail outside
the theatre. Helping practitioners to transfer the patient from the
operating table to the bed will give you more respect and also help
you engage with the theatre staff, so that in future they will also
help you more when you need assistance (Whalan 2006).

An SCP with appropriate qualifications may also be asked to
assist the surgeon in prescribing the patient’s medications or
writing treatment orders specifically for that patient. Medications
may need to be continued, withheld or modified, depending
on the surgery and anaesthesia that have been undertaken. In
cardiac surgery antihypertensives are usually continued, whereas
anticoagulants may well be temporarily withheld. Additional
medications may include anti-emetics, analgesics, antibiotics and
subcutaneous heparin injections (Whalan 2006). Intravenous or
other fluids will also usually be used postoperatively. Treatment
orders not related to medicines include routine observations,
positioning of the patient, fasting status, drain management and
anything else required for the patient postoperatively.

Normally the doctor who undertakes the surgery will write the
operation record (Rothrock 1999). However, as an SCP it is not
unlikely for the surgeon to ask you to do the writing, although this

will take a great deal of practice. The most common ways for
recording operation notes include writing them on a template
provided in the patient’s notes, completing a template on a com-
puter in the operating theatre and printing it out later, or dictating
the note and leaving it to a secretary to type and print out. Brief
notes can be written that summarise the surgery being undertaken.
The first point to note is the positioning of the patient, whether it
is supine, prone, lithotomy and so on. The incision should then
be described, for example transverse across the abdomen, lateral
for the hip or lower right side of the abdomen for appendectomy.
The next stage is to describe the surgery and what was discovered
during it. For example, for a hip replacement you may identify
the damage to the head of the femur and the acetabulum, the
implant that was used, the type of cement, how tissue structures
were protected, some of the instruments used, the incision and
its location, sutures used for closing the wound and the type of
dressing applied. You would also add any particular problems
that may have been discovered and were not known prior to the
surgery (Whalan 2006).

Once you have completed the report on the surgery, you may
wish to assist the theatre staff with preparing the operating room
for the next patient. This is likely to be well received by theatre staff
given the reduced number of staff used in operating rooms. If you
did start mopping the floor, not only would this be useful to the
staff, they would find it surprising and also admire you for your
help, which in turn will lead to better support with the next case.
As a surgical assistant you will be aware of the relationships
between practitioners and surgeons, but at the same time you need
to understand that you should be friendly, helpful and confident,
rather than arrogant or dominating.

Postoperative complications, for example surgical infections, are
fairly common and postoperative antibiotics may need to be given
(Rothrock 1999). If the patient is hypothermic that may also lead to
other complications such as shivering, pain and poor recovery. If you
are present when postoperative complications develop, you may find
yourself getting involved in assisting practitioners and alerting sur-
geons and anaesthetists of the problems as they arise (Rothrock 1999).

If you are currently in training as an SFA or SCP, you probably
need to keep a record of the operations in which you assisted,
depending on the requirements of the programme. You may be
given a log book to record this in or alternatively you can design
your own folder or use electronic means for recording the events.
It is important to record them as soon as possible after the surgery,
because otherwise you may well forget some important points.

Your next task, of course, may be to introduce yourself to the
next patient, and prepare for the next case. Your role is always
moving on...
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