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Preface

Many patients who present to district (first-referral) level hospitals require
surgical treatment for trauma, obstetric, abdominal and orthopaedic
emergencies. Often surgery cannot be safely postponed to allow their transfer
to a secondary or tertiary-level hospital, but many district hospitals in
developing countries have no specialist surgical teams and are staffed by
medical, nursing and paramedical personnel who perform a wide range of
surgical procedures, often with inadequate training. The quality of surgical
and acute care is often further constrained by poor facilities, inadequate low-
technology apparatus and limited supplies of drugs, materials and other
essentials.

All these factors contribute to unacceptable rates of mortality resulting from
trauma, obstetric complications and non-traumatic surgical disorders as well
as disability resulting from injury.

District hospitals should be able to manage all common surgical and obstetric
procedures. However, the establishment and maintenance of effective district
surgical services requires:
® DPersonnel with appropriate education and training
® Practical continuing education programmes in clinical management
to maintain quality in care
® Appropriate physical facilities
® Suitable equipment and instruments
® A reliable system for the supply of drugs and medications, surgical
materials and other consumables
® A quality system, including standards, clinical guidelines, standard
operating procedures, records and audit.

The mission of the team responsible for Devices and Clinical Technology in
the World Health Organization Department of Blood Safety and Clinical
Technology (WHO/BCT) is to promote the quality of clinical care through
the identification, promotion and standardization of appropriate procedures,
equipment and materials, particularly at district hospital level.

WHO/BCT has identified education and training as a particular priority,
especially for non-specialist practitioners who practise surgery and anaesthesia.
It has therefore developed Surgical Care at the District Hospital as a practical
resource for individual practitioners and for use in undergraduate and
postgraduate programmes, in-service training and continuing medical
education programmes. The manual is a successor of three earlier publications
that are widely used throughout the world and that remain important reference
texts:

® General Surgery at the District Hospital (WHO, 1988)

® Surgery at the District Hospital: Obstetrics Gynaecology, Orthopaedics and

Traumatrology (WHO, 1991)
® Anaesthesia at the District Hospital (WHO, 1988; second edition 2000).




This new manual draws together material from these three publications into
a single volume which includes new and updated material, as well as material
from Managing Complications in Pregnancy and Childbirth: A guide for midwives
and doctors (WHO, 2000).

It also incorporates the Primary Trauma Care Manual: Trauma Management
in District and Remote Locations which has been developed to help teach
Primary Trauma Care (PTC), a system designed specifically for hospitals with
limited resources. This edition of the Primary Trauma Care Manual has been
adapted for WHO and is reproduced by permission of the Primary Trauma
Care Foundation.

Surgical Care at the District Hospital has been written by an international
team of specialist surgeons, anaesthetists and a medical educator. The authors
and clinical editors acknowledge the important contributions made to this
work by the previous authors. The manual has been reviewed by clinical
specialists from all parts of the world and by the WHO Departments of Child
and Adolescent Health and Development, Reproductive Health and Research,
Organization and Service Delivery, and Injuries and Violence Prevention.

WHO recognizes the important contributions of practitioners who care for
the surgical patients at the district hospital and hopes that this manual will
assist them to provide consistently high standards of care for their patients.

Dr Jean C. Emmanuel

Director

Department of Blood Safety and Clinical Technology
World Health Organization
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Introduction

Surgical Care at the District Hospital provides a comprehensive guide to surgical
procedures that are commonly performed at the district hospital. It is
intentionally limited to emergency and very common problems and is not
designed as a major textbook of surgery.

The manual is presented in seven parts with an initial section on organizing
the district surgical service followed by clinical sections which include basic
surgical procedures, the abdomen, emergency obstetrics, resuscitation and
anaesthesia, acute trauma management and orthopaedics. It concludes with a
course manual for teaching primary trauma care.

Using the manual
The manual is designed particularly for use by non-specialist clinicians,
including:
® District medical officers and other general practitioners working in
isolation
Postgraduate medical officers (registrars)
Junior doctors
Medical students

Senior paramedical staff, including clinical officers and nurse
anaesthetists

® Medical and paramedical staff responsible for supervising the care and
maintenance of equipment.

It should also be a valuable resource for:
® Medical and paramedical personnel at secondary and tertiary levels,
particularly those working in specialist areas, such as trauma care
® Trainers in:
— Medical schools and university teaching hospitals
Nursing schools
— Paramedical training institutions
Continuing medical education programmes.

The evidence base for clinical practice

The interventions described in this manual are based on the latest available
scientific evidence. It is planned to update it as new information becomes
available but, since the evidence base for effective clinical practice is constantly
evolving, you are encouraged to consult up-to-date sources of information
such as the Cochrane Library, the National Library of Medicine database and
the WHO Reproductive Health Library (see following page).

WHO would be pleased to receive comments and suggestions regarding the
manual and experience in its use. This will be of considerable value in the
preparation of future editions.




. _____________________________________________________________________________________________________________|
Sources for the evidence base for clinical practice

The Cochrane Library. Systematic reviews of the effects of health care
interventions, available on diskette, CD-ROM and via the Internet. There
are Cochrane Centres in Africa, Asia, Australasia, Europe, North America
and South America. For information, contact: UK Cochrane Centre, NHS
Research and Development Programme, Summertown Pavilion, Middle Way,
Oxford OX2 7LG, UK. Tel: +44 1865 516300. Fax: +44 1865 516311.

www.cochrane.org

National Library of Medicine: An online biomedical library, including
Medline which contains references and abstracts from 4300 biomedical
journals and Clinical Trials which provides information on clinical research
studies. National Library of Medicine, 8600 Rockville Pike, Bethesda, MD
20894, USA. www.nlm.nih.gov

WHO Reproductive Health Library: An electronic review journal focusing
on evidence-based solutions to reproductive health problems in developing
countries. Available on CD-ROM from Reproductive Health and Research,
World Health Organization, 1211 Geneva 27, Switzerland. www.who.int

. _____________________________________________________________________________________________________________|
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Organization and
management of the
district hospital
surgical service

1.1 THE DISTRICT HOSPITAL

You, your staff, systems and site

The hospital plays a unique role in any community:
o [t is the focus of many health care services
It can provide a significant amount of local employment
It is a point of intersection for members of different communities

It may be a community in its own right

It must be involved in community public health education and political
solutions to common health problems.

Organizations grow and change; hospitals are no different.

As a doctor or senior health care provider, you may be the most highly trained
person in a district hospital. In this capacity, other hospital staff will expect
leadership to be a part of your job.

As a leader (especially if you are newly arrived), other members of the health
care team or the community may turn to you with frustrations or with hopes
for solutions to problems. These tasks may not be directly related to your
work on the wards or in the operating room, but they will become part of
your job.

When assuming a new role or advanced leadership responsibilities, one of the
challenges is to see what is familiar as if you were seeing it for the first time. It
is difficult but important to avoid bringing old ideas or grudges to a new
position. Use your past experiences, but also begin a new role with a broader
view and an attitude unbiased by prejudgements. When you arrive in a new
place or take on a new job or role at a familiar place, be alert to the physical
and human resources and try to learn as much as possible about the work and
culture of the place.

Familiarize yourself with the people, hospital and its resources. Try to get an
overview of the organizational and communications systems that are used
(not just those that are supposed to be used, but what is really happening).

Approach a new work environment or job as you would approach a patient
by taking a full history and examination. Be observant and attentive to all
aspects of the encounter. Asking questions is important; be a good listener.

KEY POINTS

® |eadership is a part of your
job

® Apply the medical skills of
evaluation and planning to
your work as a manager

® Respect the knowledge and
expertise of senior hospital
staff

® Every institution has a history
and the legacy of what has
happened and why things have
worked or not worked is held in
the memory of the employees

® The pride people feel in their
workplace and the services they
offer is a valuable commodity
and is the greatest resource of
any health care facility.
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KEY POINTS

® The leader is not expected to
make all the decisions or do all
the work, but must encourage
others and co-ordinate efforts;
the final responsibility for any
endeavour rests with the leader

® Leadership requires a set of
skills that can be learned and
developed over time.

Hear what people have to say. Try to understand what works well, where the
problems lie and what the hopes of your co-workers are.

It will not be possible to understand everything at once or to fix all problems,
but a full history and examination of the site provides the starting point for
understanding and improvement. Any efforts to change practices or introduce
new ones should include consultation with representatives of all interested
parties; this is part of taking the “history” of the place and is equivalent to
talking to the family members of a patient. As with patients, any management
plan needs to be worked out with the people involved and carried out as a
partnership.

As a health care provider, you will be entering into the lives of others who will
have worked hard to create and maintain the place in which they work. Being
sensitive to this will help you to fit in. The pride people feel in their workplace
and the services they offer is a valuable commodity and is the greatest resource
of any health care facility.

Community partners

The district hospital is part of a wider community of people and agencies, all
of whom are working to improve the health of individuals, communities and
society. Remember that these people and groups are your friends and allies.
In discouraging times you can help one another and, by working together,
can make things better. Find out who the other individuals and groups are
and reach out and work with them — you have much to teach and learn from
each other.

I
In addition to identifying the opinion leaders, you must be sensitive to
any groups or subgroups whose voices are unlikely to be heard. You
must find ways of reaching out and listening to them.

Health is a concern for all people and can provide an opportunity to bring
people together across divisions. In areas of conflict, when the district hospital
and other parts of the health care system are accessible to all members of
society without prejudice, it can provide an example of cooperation and
develop the feeling of belonging to a broader and more inclusive group which
respects and meets common needs.

1.2 LEADERSHIP, TEAM SKILLS AND MANAGEMENT

A leader is best when people barely know he exists.
Not so good when people obey and acclaim him.
Worse when they despise him.

Fail to honour people, they fail to honour you.
But of a good leader, who talks little
When his work is done, his aim fulfilled,

The people will say “We did this ourselves”.

Lao-tse

1-2
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ROLE OF THE LEADER WITHIN A HEALTH CARE TEAM

Health care providers are only a part of the health team which includes support
staff, administrative staff and those at satellite locations. The team consists of
a group of people who share a common health goal and common objectives,
as determined by community needs. Each member contributes according to
his or her competence and skills and in coordination with the others.

The health care team exists to serve the community. Even if working for a
manager or other employer, you are ultimately responsible to the people you
serve clinically: the community and users of your service. It is from these
people and groups that you must seek direction. Observing, listening and
learning, discussing and deciding, organizing, participating and informing
are the foundation of the relationship between the community and the team.

The leader is not expected to make all the decisions or do all the work, but
must encourage others and coordinate efforts. Final responsibility for any
endeavour rests with the leader.

I
Responsibility is the essence of leadership.
I

Leaders can be given authority by the group or by an outside power, they can
assume authority or earn authority and responsibility. They can be appointed,
elected or chosen by a group. Leadership can be shared by two or more people
or rotated within a group. In an informal situation, different members of a
group may take leadership roles with respect to different issues or tasks. It is
important that all members of a group share the same idea of what the leader’s
role will be.

Some people adopt leadership roles with greater ease than others, but there
are no born leaders. Leadership requires a set of skills that can be learned and
developed over time. They include:

e Listening

Observing

Organizing

Making decisions

Communicating effectively and working well with others
Encouraging and facilitating others

Fostering enthusiasm and vision

Goal setting and evaluation

Giving and receiving feedback

Coordinating the efforts of others

Chairing a meeting

Being willing to accept responsibility.

1-3
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LEADERSHIP STYLES

There are many different leadership styles.

Democratic

The leader is chosen by the group and is expected to act with the wishes of
the group in mind. The leader follows a course of action that represents the
will of the group. Not everyone may agree, but most people mostly agree.

Autocratic

The decisions are made by the leader and the other members of the group are
expected to follow. In this situation, one person makes the decisions and tells
the others what to do.

Laissez-faire
The laissez-faire leader allows the members of the group unconstrained
freedoms.

Anarchic
No leadership is shown and individuals or groups of people do what they
want and resist efforts to organize or coordinate.

Consensus

Members of the group attempt to find a mutually agreeable solution or course
of action. This is not so much a leadership style as a group style where all
members agree on a course of action

Situational

No single style of leadership will work in all situations; different situations
will demand different styles of leadership. A leader who is responsive to the
group and the situation is practising situational leadership.

In times of crisis, an autocratic leader can make sure that things get done
quickly and efficiently. When time and situation permit, democratic and
consensus based leadership can be very effective and make people feel more
involved and can even increase satisfaction and morale within groups.

COMMUNICATION

An effective communicator:
e Listens
Speaks clearly so that others will understand
Confirms understanding and asks others to do the same
Does not use jargon
Asks for questions and encourages others to speak
Is patient

Presents information in small amounts

Does not overwhelm others.
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Think about how people communicate in your hospital:
e What works and what does not work?

e How could you do more of what works and less of what does not?

Listening

Listening is a culturally based activity and skill. In some situations, eye contact
is appropriate and avoiding eye contact can be seen to be evasive whereas, in
others, eye contact is seen as being very aggressive and diverting one’s eyes is
a sign of respect. No matter what the cultural norms, effective listening is
active, not passive. Active listeners are attentive — they communicate interest
and concern with their words and body language. Effective listeners summarize
what they have heard and how they understand what has been said. This
allows for clarification and early correction of misunderstandings. Everyone
likes to be heard and listening is a way of showing respect and concern.

WORKING WITH OTHERS

A skilled leader recognizes the expertise and input of others. Different things
motivate different people, but everyone likes to do work of value, to do it
well and to be recognized for it.

The effective leader can help people stay motivated and interested:
o Achievement: help people achieve work related and personal goals
Recognition: give praise when it is due
Responsibility: help others take responsibility
Advancement: help others train for promotion and learn new skills

Self-improvement: provide opportunities for personal development

The work itself: explain the value of work, make work meaningful; if
possible, allow people to do work which appeals to them, or allow
people to pursue special projects or ideas they may have

e Involvement: when people work hard for an organization or cause they
are investing in it, not financially but personally and emotionally; this
leads to feelings of pride and responsibility — a sense of ownership.

Just as there are ways of motivating people, recognize the factors that may
discourage them and create dissatisfaction:

e DPoor personal relations

Poor leadership

Low pay

Unsafe or unpleasant working conditions
Inefficient administration

Incompetent supervision.

Remember that healthy organizations:
e Orient new members to the group and the ways the group works
e Have ways of dealing with challenges, questions, discussions and
disagreements

KEY POINTS

® Active listeners are attentive —

they communicate interest and
concern with their words and
body language

Effective listeners summarize —
what they have heard and how
they understand what has been
said.

KEY POINTS

® Help people and groups find

common ground in times of
difference and conflict

Be a role model: in the way you
work, demonstrate the
behaviours you value.
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e Encourage new ideas and efforts
® Are places that people want to join and to stay.

The staff may have representation from groups in society which may have a
history of conflict or be actively engaged in conflict. In a situation like this,
the ability to develop and maintain healthy working relationships and a work
environment of respect and peace can be an important community health
initiative of its own.

Meetings

When groups of people get together for discussion, a formal meeting structure
is sometimes adopted. The goal of formalizing communication in this way is
to ensure that everyone has a fair opportunity to contribute and that there is
sufficient time for discussion and decisions. Having a structure can be especially
important if difficult or complex issues are being dealt with. Do your
homework before the meeting, anticipate questions and have answers and
information available. Be prepared.

Effective meetings:

e Have clear objectives and expected outcomes: people need to know
what the meeting is about

e Have an agenda or a plan of how things will proceed; this can be created
by the group but, at the very least, must be agreed on by those attending
the meeting

e Have a chairperson: the role of the chairperson is to run the meeting, not
to voice his or her own opinions; in a difficult situation, it may be appropriate
for an uninvolved person to chair the meeting

e Stick to schedule and end on time, proceeding according to the agreed
agenda or plan: it can be changed, if necessary, but should not be ignored
e Are comfortable physically: the space must be neither too hot nor too
cold and have enough room for all the people in attendance to participate

e Are conducted in a way that makes all participants feel welcome and
comfortable: use names, encourage input and recognize the work and
contribution of others

e Allow everyone the opportunity to speak: before people speak a second
time, make sure everyone who wants to has had a turn to speak once.

Be clear about what you are doing and why: confirm the plan at the beginning
of the meeting, allow people to express feelings and suggestions about the
meeting at the end, evaluate the meeting and try to think of ways of making
the next meeting better: meetings are an expression of how a group works.

Feedback

Feedback is most helpful if comments are constructive in nature and suggest
changes in a way that is encouraging rather than threatening. Comments
should be very specific and deal with a person’s behaviour rather than expressing
an opinion about them as a person. “All your patients get infections; you
must be a bad surgeon” is hurtful and not constructive. “You have very good
technical skills; perhaps if you would scrub for longer before coming to the

1-6
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operating room, we could decrease our infection rates” is much more helpful.
This example is also specific; it gives the other person an idea of what she or
he can do to be a better surgeon.

Comments are most helpful when they occur close to the time of an event.
While it is important not to speak in haste or anger, it is also important not to
leave things so long that they are difficult to remember or are no longer relevant.
It is important that comments are given in private in order to respect the
privacy of patients and staff and allow for discussion.

Seek out feedback from people who will be honest with you and may be
outside your usual circle of friends.

Feedback should be specific, timely, constructive and given in a respectful
manner. A culture of communication can grow if those in positions of
responsibility seek and gracefully receive feedback from others. This will help
everyone feel more comfortable with the ongoing process of improvement. It
is not always easy to do, but is well worth the effort.

1.3 ETHICS

As health care providers, we adhere to the dictates of our profession and the
expectations of society. In our professional roles, we are acting not just as
individuals but also as representatives of our profession.

Work within the limits of your training.

PATIENT CONSENT KEY POINT

Before performing a procedure, it is important to receive consent from the

. ® Informed consent means that
patient:

the patient and the patient’s
® Ask permission to make an examination family understand what is to
take place, including the

Explain what you intend to do before doing it N
. ) ) potential risks and
Ask the patient if he or she has questions and answer them complications of both
Check that the patient has understood proceeding and not proceeding,

and have given permission for a

Obtain permission to proceed course of action.

Be mindful of the comfort and privacy of others.

With invasive and surgical procedures, it is particularly important to give
a full explanation of what you are proposing, your reasons for wishing to
undertake the procedure and what you hope to find or accomplish. Ensure
that you use language that can be understood; draw pictures and use an
interpreter, if necessary. Allow the patient and family members to ask
questions and to think about what you have said. In some situations, it may
be necessary to consult with a family member or community elder who may
not be present; allow for this if the patient’s condition permits. If a person
is too ill to give consent (for example, if they are unconscious) and their
condition will not allow further delay, you should proceed, without formal
consent, acting in the best interest of the patient. Record your reasoning
and plan.
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Be attentive to legal, religious, cultural, linguistic and family norms
and differences.

Some hospitals require patients to sign a document indicating that the surgical
procedure and potential complications have been explained and that
permission to proceed has been granted. This paper is then included in the
patient’s record. If this is not a formal requirement in your hospital, document
the conversation in which consent was given and include the names of people
present at the discussion.

Informed consent means that the patient and the patient’s family understand
what is to take place, including the potential risks and complications of both
proceeding and not proceeding, and have given permission for a course of
action. It should be a choice made free from coercion.

In our jobs as health care providers, we sometimes experience situations which
demand things with which we, as individuals, may feel uncomfortable. Our
duty as professionals to provide service and care can come into conflict with
our personal opinions. It is important to be aware of these feelings when they
occur and to understand where they are coming from. If we are asked to care
for someone who is alleged to have committed a crime, it is not our
responsibility to administer justice. However, it s our responsibility to provide
care. This can be difficult, but it is important to recognize that:

Our job is not to judge, but to provide care to all without regard to
social status or any other considerations.

By acting in this way, we will be seen to be fair and equitable by the community
we serve.

DISCLOSURE

Any information gained about the patient’s condition belongs to the patient,
and must be communicated. The delivery of bad news is very difficult and
one can become more skilled at it over time; it is never easy. Arrange to talk to
the patient in the company of family, preferably away from other patients. In
some cultures, it is not common to give difficult news directly to the patient.
We must be aware of the norms and customs of our patients as well as our
own culture and the evolving culture of medicine. Navigating the different
needs and expectations of these groups can be a challenge at times.

Be clear and direct with what you mean, and what you are saying. Do not say
growth or neoplasm if what you mean, and what will be understood, is cancer.
Often we try to soften the delivery of bad news by saying too much and
confusing the matter, or by saying too little and leaving people with unanswered
questions. Be clear, allow people to understand and feel some of the impact
of the news and then to ask questions. It is often necessary to repeat the
information to other members of the family, or to the same family and patient,
the next day.

1-8
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CARING FOR CARE GIVERS KEY POINTS

At times, systems and individuals can be overwhelmed. When this occurs, be

. .
as kind to yourself as you would be to someone else. Tend to your own needs, Some factors are beyond your

control

whether they are physical, emc.)tional or spiritual. Take the time youneedand | ¢ gg realistic about what you can
return refreshed. Being chronically overwhelmed can lead to “burn-out” and accomplish
increases the risk of physical and mental ill health and use of destructive ® You did not create the situation,

but you can speak the truth and

coping mechanisms such as drugs and alcohol. _
work for improvement.

Some factors will be beyond your control, such as a shortage of supplies,
whether from a lack of resources, theft or corruption. The balance between
advocating for improvement and driving yourself crazy with an unfixable
problem can be difficult. Trying too hard to fix a problem can lead to frustration
and eventually to cynicism; too little effort will ensure that things will never
change. Be realistic about what you can accomplish as an individual and as
part of an organization. You did not create the situation, but you can speak
the truth about it and work for improvement.

Working in leadership and management roles means you will be dealing with
your colleagues and co-workers and be faced with many of their problems.
You will have to deal with absenteeism, poor job performance and the results
of illness and disease. These are problems that you did not create and may not
be able to fix. Be clear about your expectations and put systems for reporting,
evaluation and remedy in place. This will help to make expectations clear and
avoid the problem of dealing with things on a person by person basis.

Do not tie your sense of self worth or job performance to the resolution of
systemic or long-standing problems. Set reasonable goals in areas that are
within your control.

1.4 EDUCATION KEY POINTS

® Leadership and education are

Education is a key part of providing health care — we educate ourselves, our essential surgical skills

patients, our colleagues and the wider community. Education is the mainstay e Planning, implementation and
of our work and the key to positive change, whether it is health based patient evaluation are the keys to
education, community education or planning a community health centre. successful educational

initiatives.

Like leadership, education is a core surgical skill.

PLANNING

Everyone in the hospital needs to have access to teaching and learning
opportunities. Health care is constantly changing and developing and it is no
longer possible to learn in a few short years all that will be needed over the
course of a career. Medical or nursing school is just the beginning of a career-
long education. Continuing medical education and professional development
are important ways of investing in hospital staff and improving patient care
as well as challenging and stimulating the interest of staff.

Planning, implementation and evaluation are the keys to successful educational
initiatives. In addition to organizing structured in-service training on new
technology, medications or treatment regimens, education can also take place
alongside and during the active provision of patient care through:

1-9
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KEY POINTS

® People may forget what they are
told but will remember what
they do
® When learning:
— Ask questions
— Be involved in your own
learning
— Try to understand new
information in relation to
what you already know —
how do your new ideas
change your old ideas?

e Morning report

e Bedside teaching to review and improve clinical skills and the care and
management of specific patient groups

e Formal educational rounds

e Morbidity and mortality meetings

® Team training in critical care.

|
Poor performance can be related to knowledge, skills or attitudes.
|

You can plan an educational programme with learning outcomes and activities
to teach knowledge, skills or attitudes. In-service training should be directly
related to the work people do and the care they provide; this will help people
to do their job better and improve patient care as well as boosting staff morale
and motivation. Educational efforts are more effective if they are clearly
applicable and relevant.

It is helpful to use clinical problems as a basis for learning. Learning outcomes
are a useful way of stating what you expect people to be able to do as a result
of training. For example:
® Problem: there is an increasing number of postoperative wound infections
o Teaching aim: to review the factors that affect postoperative wound
infections
e Learning outcome: all staff working with surgical patients will be more
aware of the factors contributing to postoperative wound infection rates.

In a teaching session, you could discuss some patients who have had post-
operative wound infections and review possible causes of these infections.
This could involve reviewing the course of the patient’s illness and care in
hospital and highlighting all the opportunities for infection to be introduced.
Involve the participants in developing this list of possibilities. Review
procedures for each of these situations (e.g. hand washing, dressing changes,
the role of antibiotics for prophylaxis and treatment and how to recognize
infection early). Rather than simply giving a lecture, try to include activities
and time to practise skills being reviewed. Give everyone a chance to present
information and ask questions.

Learning can occur in many ways and individuals differ in the ways they
learn best. For example, some people can learn by reading, while others need
to hear an explanation or be shown something before they can understand it.
These different ways of learning can be called learning styles:

e How do you learn best?

e How do others in your organization learn best?

It is important to provide information in a variety of ways to take into account
different learning styles and different educational levels.

People can learn by watching others and benefit from seeing and discussing
how others have managed a specific situation. By discussing cases and
problems, everyone can learn from everyone else. Design and organize learning
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experiences that involve the participants. Allow people to practise new skills
under supervision, until they are able to apply them. People tend to forget
what they are rold, but remember what they do. Providing supportive
supervision reinforces learning and enables the teacher to evaluate the
effectiveness of his or her teaching.

In addition to clinical skills, staff also need to learn information that relates
to specific tasks. For example, while learning how to start an intravenous
infusion, it is equally important to understand the indications for an
intravenous drip and to know what to do if the attempt does not work and
how to manage complications.

Do not neglect your own professional education. Take part in educational
activities at your hospital and in your region. Get together with colleagues
and form a journal club to read and review articles published in the medical
literature. If you are the sole medical officer, start an independent study
programme to explore questions arising from your practice and then present
your findings to other members of your staff. Spend time with visiting
colleagues or make time to go to another hospital for some further instruction.
Take advantage of any educational opportunity available to you; there will
always be too much work to do and it will never be completed so you must
make your own education a priority when opportunities present themselves.
Make an educational plan and stick to it.

There are many educational programmes and initiatives which are called
“distance learning”. In this way, people can use printed materials, video,
audiotapes or even computer networks to learn together, even though they
may be geographically separated. If programmes of this kind are available,
consider making use of them yourself or offering them to others in your
organization.

If you are the most senior person in the hospital, who will help you learn? You
can learn a great deal from your patients, colleagues in other fields and co-
workers, but it may also be necessary to find someone to act as your mentor
and help you think through problems or develop new skills. This person need
not necessarily be close at hand, but should be available to you when needed
through the post, by telephone or in person. We all need colleagues and
support. It is an important part of your job to find and maintain these
connections.

ROUNDS

Morning report

Morning report is a review of the night’s activities, of admissions and a hand-
over of patients to the day staff. This meeting can be used for education as
well as information sharing by reviewing patient assessment and management
and highlighting points about the presenting illness. It provides an opportunity
for members of the health care team to share ideas and help one another. If
there is sufficient time, patient cases can be presented in a more formal manner
with broader discussion of medical and patient care issues.
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Bedside teaching rounds

Bedside teaching rounds provide an opportunity for the people involved in
the care of patients to meet with patients and discuss their illnesses and their
management. This approach to teaching uses specific patients to illustrate
particular illnesses, surgical procedures or interventions. Individual patients
provide a starting point for a broader discussion which does not have to occur
at the bedside and could continue later away from the wards. The bedside is
also a good place to review clinical skills and specific physical findings.

Traditionally, these rounds have been used for the instruction of junior doctors,
but they can also be used for interdisciplinary teaching involving nursing,
midwifery and pharmacy staff as well as medical officers. They also give patients
and their families an opportunity to ask questions of all the people involved
in their care.

Any discussion of a patient on a bedside teaching round must be with the
consent of the patient and should actively involve the patient.

Formal educational rounds

Unlike hand-over rounds or bedside teaching rounds, formal educational
rounds are a clearly educational event and are separate from the service work
of running the wards. They can be organized on a regular basis or when guests
with unique experience or expertise are on site.

Morbidity and mortality meetings

Morbidity and mortality meetings are a periodic review of illness and deaths
in the population served by the hospital. A systematic review of morbidity
and mortality can assist practitioners in reviewing the management of cases
and discussing ways of managing similar cases in the future. It is essential that
discussions of this kind are used as a learning activity and 7ot as a way of
assigning blame.

Team training in critical care practice

If your hospital has a dedicated area to receive emergency patients, it can be
helpful to designate time each week for staff to practise managing different
scenarios. Have one person pretend to be the patient and work through all
the actions and procedures that should take place when that patient arrives at
the hospital. Rehearsing scenarios gives people a chance to practise their skills
and working together as a team. It also provides an opportunity to identify
any further training needs. As a group, decide what roles are needed and what
tasks are required of each person. Once this has been decided, post this
information for easy reference during a real emergency.

The Annex: Primary Trauma Care Manual provides a structured outline for a
short course in primary trauma care that can be used for staff, including
medical, nursing and paramedical staff.
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Hospital library

Store educational and resource materials together in a central place to which
staff seeking information have easy access. If the hospital has a visitor who
offers teaching on a specific topic, or if people present useful information at
educational rounds, designate someone to make notes and include them in
the library. If possible, keep interesting X-rays and notes on unusual cases.

Designate a specific person to be responsible for the care and organization of
the collection, including making a list of materials and keeping a record of
items that are borrowed in order to ensure their return. Make known your
interest in developing a library of learning materials to any external
organizations or donor agencies with whom your hospital has contact and
make specific requests and suggestions for books, journals and other resources.

1.5 RECORD KEEPING

Medical records exist for the benefit of the patient and for reference by future
health care providers. If your hospital’s policy is for records to stay at the
hospital rather than being kept by patients, it is essential that they are well
maintained and organized for future reference. This requires well trained staff
as well as secure and dedicated space.

Records are confidential and should be available only to people involved
directly in the care of the patient.

Even if your hospital maintains records, each patient should receive a written
note of any diagnosis or procedure performed. If a woman has had a ruptured
uterus, for example, it is essential that she knows this so that she can
communicate this information to health care providers in the future.

Clinical notes are an important means of communication for the team involved
in a patient’s care by documenting the management plan and the care offered;
they can also be used to improve patient care when reviewed as part of an
audit. Notes may also be requested for insurance and medico-legal purposes.

All members of the health care team are responsible for ensuring that records
are:

Complete

Accurate

Legible and easily understood

Current, written at the time of patient contact, whenever possible

Signed, with the date, time, name and position of the person making
the entry.

Once written, notes must not be changed; a subsequent entry can be made if
there is a change in the patient’s condition or management.

KEY POINTS

® Even if your hospital maintains
records, it is essential that
patients receive a written note
of any diagnosis or procedure
performed

® All records should be clear,
accurate, complete and signed.
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Admission note/preoperative note

The preoperative assessment should be documented, including a full history
and physical examination, as well as the management plan and patient consent.

Operating room records

Operating room records can be kept in a book or can be kept as separate
notes on each procedure. Standardized forms save time and encourage staff to
record all required information.

A theatre record usually includes:
e Patient identity
® Procedure performed
e DPersons involved
°

Complications.

By looking at records of all procedures, a hospital can evaluate occurrences
such as complications and postoperative wound infections or review the type
and number of procedures being performed. Such evaluation, which should
be the regular duty of one member of the hospital team, permits assessment
of the application of aseptic routine within the hospital and allows for future
planning.

Delivery book

The delivery book should contain a chronological list of deliveries and
procedures, including interventions, complications and outcomes. It may
contain some of the same information that would be included in a theatre
record.

The operative note

After a surgical procedure, an “operative note” must be written in the patient’s
clinical notes. Include orders for postoperative care with your operative note.

Postoperative note

All patients should be assessed at least once a day, even those who are not
seriously ill. Vital signs should be taken as dictated by the patient’s condition
and recorded; this can be done on a standard form or graph and can also
include the fluid balance record. Progress notes need not be long, but must
comment on the patient’s condition and note any changes in the management

plan. They should be signed by the person writing the note.

Notes can be organized in the “SOAP” format:
Subjective  How the patient feels
Objective  Findings on physical examination, vital signs and laboratory results
Assessment What the practitioner thinks

Plan Management plan; this may also include directives which can be
written in a specific location as “orders”.
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A consistent approach such as this ensures that all areas are included and that
it is easy for other members of the team to find information.

See Unit 3: The Surgical Patient for more detailed guidance on preoperative,
operative and postoperative notes.

Discharge note

On discharging the patient from the ward, record:
e Admitting and definitive diagnoses
e Summary of patient’s course in hospital

e Instructions about further management as an outpatient, including any
medication and the length of administration and planned follow-up.

Standard operating procedures

Create and record standard operating procedures for the hospital. These should
be followed by all staff at all times. Keep copies of these procedures in a
central location as well as the place where each procedure is performed so
they are available for easy reference.

Interhospital communication

Each patient who is transferred to another hospital should be accompanied
by a letter of referral which includes:

e DPatient identity
e Name and position of the practitioner making the referral
e Datient history, findings and management plan to date

e Reason for referral.

1.6 EVALUATION

To evaluate means to judge the value, quality or outcome of something against
a predetermined standard.

At a district hospital, the act of evaluation will generate information that will
enable a judgement to be made on whether the hospital is providing high
standards of care and is making the best possible use of resources, including:

® Performance of staff, equipment or a particular intervention
e Clinical effectiveness of a type of treatment

e Efficiency in relation to the use of resource (cost-effectiveness).

Evaluation is part of a continuous loop of information gathering, analysis,
planning, intervention and further evaluation and involves the following steps.

1 Set goals and targets.

2 Define indicators (previously stated standards, intended results or norms)
that can be used to assess whether these goals and targets are being met.

3 Collect information to measure observed achievements.

KEY POINTS

® Evaluation is an essential part
of ensuring high quality care
® With any change:
— Plan (observe, consult and
set goals)
— Implement the change
— Evaluate the outcome.
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4 Compare achievements with goals and targets.
Identify any deficiencies or failures and analyse the causes.

6 Identify, plan and implement any interventions required for improvement,
such as training.

7 Re-evaluate and identify any further interventions required.

Evaluation may be as simple as asking the question “Are all babies weighed in
the outpatients department?” If the answer is “No”, the next step is to ask the
question “Why not?” and to use the answer to identify possible steps to resolve
the problem.

Evaluation will often be more complex, however. For example, a hospital
recognizes that it has very high postoperative wound infection rates. All
potential sources and causes of postoperative infection are studied and, after
careful review and consultation, a plan is developed and implemented. After
a defined period of time, a review of postoperative wound infections is again
undertaken as a measurement of observed achievement. This is then compared
with both previous results and expected outcomes.

If there has been a drop in the infection rate, the team can decide whether the
desired outcome has been achieved and whether the measures taken should
be adopted as regular practice. By changing only one thing at a time, it is
possible to determine whether any improvement is related to the intervention.
If the intervention does not result in the desired change, it is important to
identify why it has been unsuccessful before trying another intervention.

Chart audit

Patient charts contain important information about individuals, their illnesses
and course in hospital. This is valuable information for evaluation. If records
are kept after patients have been discharged, a chart audit can assist in
monitoring the services provided by a hospital, diagnosing areas of concern
and identifying areas for improvement, including:

Consistency of approach

Infection rates

Length of patient stay

Transfusion rates

Complication rates.

A chart audit involves the following steps.

1 Aska specific question, such as “What is our postoperative wound infection
rate?”

2 Define the period of time for which the charts to be monitored will be
selected.

3 Define the size of the sample of charts to be reviewed.
Develop a system for tabulating the data.

Make a systematic review of the charts of patients who had surgery during
the defined time period.

6 Collate, analyse and interpret the results.
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Once the wound infection rate has been documented, it is possible to assess
whether it is acceptable. If it could be lowered, an improvement strategy can
be devised and implemented. After a period of time, a second chart review
can be undertaken, the change evaluated and adjustments made to practice.

Evaluation takes time and effort, but is a necessary part of a commitment to
quality care.

1.7 DISASTER AND TRAUMA PLANNING

DISASTERS

A disaster is any situation that threatens to overwhelm the ability of local
resources to cope, including:

Trauma disasters, such as major road traffic accidents

Natural disasters, such as hurricanes, earthquakes and floods

Public health disasters, such as water contamination or the outbreak of
a virulent disease

® War and civil disorder.

Each country should have a national disaster plan, but it is the responsibility of
the district hospital to plan and prepare for disaster situations at the local level.
Disaster planning requires consultation and discussion to develop a realistic
plan, made in advance, that anticipates a time when it will be too late to plan.

Disaster planning involves the following steps.
1 Identify situations that could potentially overwhelm a district hospital.

2 Identify the staff and resources required to cope with each kind of disaster
situation, including equipment, materials, drugs and blood.

3 Meet with representatives of all hospital departments and staff groups who
would be involved, including medical, nursing, paramedical, laboratory
and blood bank staff, ambulance attendants and support staff to discuss
their role in managing a major emergency.

4 Liaise with other services and authorities, such as the Ministry of Health,
local government, fire service, police, army, non-governmental
organizations and aid and relief agencies.

5 Develop a disaster plan to cope with each situation and communicate this
to all members of staff.

It is impossible to anticipate every situation, but a disaster plan should include:
e Designating a senior person to be team leader
® Defining the roles and responsibilities of each member of staff
e Establishing disaster management protocols
e Setting up systems for:
— Identification of key personnel
— Communication within the hospital
— Calling in extra staff, if required
— Obtaining additional supplies, if required
— Triage




Surgical Care at the District Hospital

— Communicating patients’ triage level and medical need
— Transportation of patients to other hospitals, if possible

e Mapping evacuation priorities and designating evacuation facilities

e Identifying training needs, including disaster management and trauma
triage, and training staff

e Practising the management of disaster scenarios, including handling
the arrival of a large number of patients at the same time

o Establishing a system for communication with other services, authorities
and agencies and the media.

In the event of a local disaster, such as a major road traffic accident involving
many persons, systems will then be in place. These will help the staff on duty
to deal with a sudden and dramatic increase in need for services and to summon
help to deal with such a situation.

It is vital to develop a written disaster plan if your hospital does not yet have
one. Inform staff about the plan and keep copies of it in busy areas of the
hospital. Ensure that it is reviewed regularly and that staff practise
implementing it using different scenarios so that any problems can be identified
and resolved before a real disaster occurs.

Triage

Triage is a system of making a rapid assessment of each patient and assigning
a priority rating on the basis of clinical need and urgency. The goal of triage is
to do the greatest good for the greatest number. People who are in greatest
need should therefore be treated first. It is not helpful to spend huge amounts
of time and resources on individuals whose needs exceed the services available,
especially if this is at the expense of other patients who could be helped with
the skills and resources available locally.

TRAUMA TEAM

Just as every district hospital needs to be prepared for a situation where there
are many patients with competing needs, the staff also need to be skilled at
dealing with multiply injured or critically ill patients requiring the care of
many people at the same time. A “trauma team” that is experienced in working
together in times of stress and urgency is also an important part of the disaster

plan.

Identify the different jobs to be undertaken in an emergency and ensure that
all members of the team know what those roles are and are trained to perform
their own role. The area in which emergency patients are received should be
organized so that equipment and materials are easy to find. It is helpful to
make a map showing where in the room/area people need to be stationed and
the jobs that are associated with the different positions.

Team leader

A team leader should be designated to take charge in a disaster or trauma
situation. Ensure that all members of the team know who the leader is.
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In the event of a major disaster, the leader should oversee the implementation
of the disaster plan and delegate specific tasks.

In the case of an individual trauma case, the team leader is usually responsible
for the following activities:

® DPerform the primary survey and coordinate the management of airway,
breathing and circulation

e Ensure that a good history has been taken from the patient, family
and/or bystanders

e DPerform the secondary survey to assess the extent of other injuries

e Consider tetanus prophylaxis and the use of prophylactic or treatment
doses of antibiotics

e Reassess the patient and the efforts of the team

e Ensure patient documentation is completed, including diagnosis,
procedure, medications, allergies, last meal and events leading up to
the injury

Communicate with other areas of the hospital and staff members
Communicate with other people and institutions outside the hospital

Prepare the patient for transfer

Liaise with relatives.

Information should flow to and through the leader:

o Know and use the names of the other members of the team and ensure
that they have heard and understood directions

e Check back with members of the team to make sure designated tasks
have been completed: for example, “How is the airway?”, “Are you
having any trouble bagging?”, “Have you had to suction much?”, “Is
the second IV started?”

e Ask for input from the team, but ensure that all directions come from
only one person.

If only a small number of people are available, each team member will have to
assume a number of roles. If there is only one person with airway management
skills, for example, that person must manage the airway as well as acting as
the leader. If there is more than one person with airway skills, one can be
assigned to manage the airway and the other to act as the leader. It is difficult
to perform emergency tasks while at the same time keeping an eye on the
overall situation, so recruit as much help as you can. Practise often and
communicate clearly.

In an emergency, stay calm and speak clearly.

Members of the trauma team

Members of the team are responsible for:
o Accepting the authority of the leader: this is not a time for consensus
decision making
e Speaking to and through the team leader
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o Clearly and concisely reporting back to the leader once a task is
completed: for example, “IV line established in the right antecubital
fossa using a 14 gauge cannula”.

If teams are involved in planning disaster and trauma management and
regularly practise implementing the plan, they will be more effective and less
stressed when a real event happens. Taking turns in acting out different roles
within the trauma team will help each person to have a greater understanding
of the roles of other team members and the demands of each role.

Trauma management is covered in depth in Unit 16: Acute Trauma
Management and in the Annex: Primary Trauma Care Manual.




The surgical domain:

Creating the environment for
surgery

2.1 INFECTION CONTROL AND ASEPSIS KEY POINTS

® Hand washing is the single
INFECTION PREVENTION AND UNIVERSAL PRECAUTIONS most important measure for the
Infection control measures are intended to protect patients, health care prevention of infection

® Treat all body substances of all

providers, hospital workers and other people in the health care setting. While -~
people as potentially infectious

infection pre.ve.ntion is most commonly associated .with the prevention of | ¢ agepsis depends on standard
HIV transmission, these procedures also guard against other blood borne procedures, staff training,
pathogens, such as hepatitis B and C, syphilis and Chagas disease and should personal discipline and careful

be considered standard practice. It is very easy for an outbreak of enteric attention to detail.

illness to occur in a crowded hospital, especially without proper precautions

and hand washing.

Infection prevention depends upon a system of practices in which all blood
and body fluids, including cerebrospinal fluid, sputum and semen, are
considered to be infectious. A/l blood and body fluids from all people are treated
with the same degree of caution so no judgement is required about the potential
infectivity of a particular specimen.

Hand washing, the use of barrier protection such as gloves and aprons, the
safe handling and disposal of “sharps” and medical waste and proper
disinfection, cleaning and sterilization are all part of creating a safe hospital.

HAND WASHING

Hand washing is intended to remove contamination and to decrease the natural
bacterial load. Plain soap and water is effective for the removal of visible
contaminants. There are special circumstances when it will be necessary to
further cleanse hands by using an antimicrobial soap, such as in an intensive
care unit or neonatal unit, or when caring for immunocompromized patients.
Even when using these antimicrobial soaps and scrubs, it is impossible to
completely eliminate microorganisms from our hands.

Wash your hands with a vigorous mechanical action on all surfaces of the
hands to remove visible soiling and contaminants. Continue for at least
15 seconds. Wash above the wrists and remove jewellery, if possible. The nails
are the area of greatest contamination and need to be specially cleaned at the
beginning of each day. Shorter nails are easier to clean and are less likely to
tear gloves. Rinse under running or poured water. Be sure to dry your hands
thoroughly as moisture on the hands provides a breeding ground for bacteria.
Disposable towels decrease the potential for contamination. If the sink does
not have foot controls or long handles to operate with your elbow, have
someone else to turn off the tap, or use the towel to turn off the tap, to avoid
re-contaminating your hands.

2-1
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KEY POINTS

® A safe injection does not harm
the recipient, does not expose
the provider to any avoidable
risk and does not result in any
waste that is dangerous for
other people

® Use a sterile syringe and
needle for each injection and to
reconstitute each unit of
medication

® |deally, use new, quality
controlled disposable syringes
and needles

® |[f single-use syringes and
needles are unavailable, use
equipment designed for steam
sterilization

® Prepare each injection in a
clean, designated area where
blood or body fluid
contamination is unlikely

® Use single-dose vials rather
than multi-dose vials

® [f multi-dose vials must be
used, always pierce the septum
with a sterile needle; avoid
leaving a needle in place in the
stopper of the vial

® Once opened, store multi-dose
vials in a refrigerator.

Ensure the skin on your hands does not become dry and damaged. In these
conditions, the hands show a higher bacterial load which is more difficult to
remove than with healthy, intact skin.

Some organisms can grow on bars of soap, in the water that collects around
soap dishes and on reusable nailbrushes. Keep the areas around bar soap clean
and dry and store the soap in a container that drains water. Wash and sterilize
reusable brushes. Store these items dry.

Seta good example and encourage hand washing by your co-workers, patients,
relatives and other visitors. Make it easy for people to wash their hands by
ensuring that soap and water are always available.

Although gloves provide some protection, they cannot provide 100%
protection; they may have small defects that are not visible and it is easy to
contaminate hands during the removal of gloves. The warm, moist
environment inside gloves allows microorganisms to multiply.

Always wash your hands after removing your gloves.

PREVENTION OF TRANSMISSION OF THE HUMAN
IMMUNODEFICIENCY VIRUS (HIV)

In the clinical setting, HIV may be transmitted by:

o Injury with needles or sharp instruments contaminated with blood or
body fluids

e The use of equipment that has not been properly disinfected, cleaned
and sterilized

e Contact between open wounds, broken skin (for example, caused by
dermatitis) or mucous membranes and contaminated blood or body
fluids

e Transfusion of infected blood or blood products

“Vertical” transmission between mother and child during pregnancy,
delivery and breast feeding.

Most of the small number of reported infections of health workers with HIV
have resulted from injuries caused by needles (for example, during recapping)
and other sharp instruments. After use, always put disposable needles and
scalpel blades (“sharps”) into a puncture- and tamper-proof container that
has been labelled clearly. The risk of transmission in the case of any given
exposure is related to the prevalence of the disease in the area, the portal of
entry (cutaneous, percutaneous or transfusion) and the inoculum dose from
the exposure.

Take care of your patients, your co-workers and yourself:
® Do not recap needles
e Set up sharps containers in the places where you use sharps; the further
you have to move to dispose of a sharp the greater the chance of an
accident

Do not use the same injection set on more than one patient
Dispose of your own sharps

® DPass needles, scalpels and scissors with care and consideration.
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Several points of aseptic routine applicable to members of the surgical team
are also particularly relevant to the prevention of transmission of HIV:
® Protect areas of broken skin and open wounds with watertight dressings
® Wear gloves during exposure to blood or body fluids and wash your
hands with soap and water afterwards
e Wash immediately in the case of skin exposure or contamination,
whether from a splash, glove puncture or non-gloved contact
e Wear protective glasses where blood splashes may occur, such as during
major surgery; wash out your eyes as soon as possible if they are
inadvertently splashed
e Wear a protective gown or apron if splash potential exists
e Clean blood spills immediately and safely.

The purpose of infection precautions and aseptic technique is to prevent the
transmission of infection. The best protection against HIV and other
transmissible infection is attention to every detail of asepsis, with special care
to avoid injury during operation. In some places, prophylactic medications
are offered after needlestick injury or other potentially infectious contact.
Each hospital should have clear guidelines for the management of injury or
exposure to infectious materials.

Latex allergy

Increased exposure to latex has resulted in reactions by some people to certain
proteins in latex rubber. Reactions range from mild irritation to anaphylaxis.
When caring for a patient with latex allergy, always check the composition of
tape, tubes, catheters, gloves and anaesthetic equipment. Even the stoppers at
the top of medication vials may contain latex. All health care workers should
be aware of this possibility and, if sensitized, consider the composition of
gloves and using non-latex gloves.

Aseptic technique
I
Infection is the most important and preventable cause of impaired

wound healing.
I

Microorganisms can reach the tissues during an operation or manipulation
of the surgical wound. They are carried and transmitted by:
e DPeople, including the patient
e Inanimate objects, including instruments, sutures, linen, swabs, solutions,
mattresses and blankets
e Air around a wound, which can be contaminated by dust and droplets of
moisture from anyone assisting at the operation or caring for the wound.

The aseptic treatment of a wound is an attempt to prevent contamination by
bacteria from all these sources, during the operation and throughout the initial
phase of healing. Bacteria can never be absolutely eliminated from the operating
field, but aseptic measures can reduce the risk of contamination.

Aseptic technique includes attention to innumerable details of operating
technique and behaviour. Anyone entering the operating room, for whatever
reason, should first put on:
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Clean clothes
An impermeable mask to cover the mouth and nose

A cap or hood to cover all the hair on the head and face

A clean pair of shoes or clean shoe-covers.

Caps, gowns and masks are worn to decrease the risk of patient exposure to
contamination or infection from the surgical team. Sterile instruments, gloves
and drapes are also key elements in the fight against contamination.

Operative procedure list

An operative procedure list is needed whenever the surgical team will perform
several operations in succession. The list is a planned ordering of the cases on
a given day. Elements such as urgency, the age of the patient, diabetes, infection
and the length of the procedure should all be considered when drawing up
the list.

Operate on “clean” cases before infected cases since the potential for wound
infection increases as the list proceeds. Also consider other factors when making
up the operative list: children and diabetic patients should be operated on
early in the day to avoid being subjected to prolonged periods without food.

Ensure that between operations:
e The operating theatre is cleaned
e Instruments are re-sterilized

e Fresh linen is provided.

It is essential to have clear standard procedures for cleaning and the storage of
operating room equipment; these must be followed by all staff at all times.
The probability of wound infection increases in proportion to the number of
breaches of aseptic technique and the length of the procedure.

2.2 EQUIPMENT

Anaesthesia and life support equipment, monitoring devices, lights, the operating
table and the operating room itself are all essential to surgical care and need to
be cared for and maintained. Equipment should be kept strictly for use in the
operating room, treatment room or emergency department in order to ensure
that it will be available, in good repair and sterilized or cleaned ready for use.

Equipment and instruments

Care and repair

Surgical instruments and equipment used in the operating room should be
dedicated to this use and should not be removed; the surgeon, nurse and
anaesthetist will expect them to be available during the next case. It is essential
that all personnel check the medications and equipment they will be using
prior to beginning a case or procedure.

You must have resuscitation equipment, such as oxygen and suction, available
wherever critically ill patients are cared for and where medications which can
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cause apnoea (such as narcotics and sedatives) are administered. The treatment
room, emergency department, case room and operating room are obvious
examples of such areas.

Medical equipment is expensive and can be quite delicate. Have a regular
plan of maintenance for equipment and plan in advance for the repair and
replacement of equipment. Create a list (inventory) of the equipment you
have, then work out when the various items will need to be serviced and
ultimately replaced.

Use
Many types of surgical instruments are available. There are broad groupings
within this range:

e Forceps and instruments for holding tissue

e Needle holders
e Scissors
.

Retractors.

The decision about which instrument to use sometimes has to be made on
the basis of what is available. When you have a choice between instruments:
e Choose the shortest instrument that will comfortably reach the operative
site
e If cutting suture or other non-tissue material, avoid using fine scissors
that are designed to cut tissue or dissect tissue planes; use larger and
blunter scissors for non-tissue materials
e Choose instruments in good repair; forceps that cross at the tip, scissors
that do not cut easily and needle drivers that do not grip the needle
securely can be frustrating and dangerous.

When holding instruments:

e Use three-point control: have three points of contact between your
hand and the instrument to stabilize the instruments and increase the
precision of use (Figure 2.1)

e When using instruments that open and close, extend your index finger
along the instrument to provide extra control and stability

o Place only the tips of your fingers and thumb through the handles on
instruments that open and close. In this way, rotation of the instrument
can come from your wrist and forearm and provide a greater arc of
control. It is also quicker and less cumbersome to pick up and put
down the instrument.

Scalpel

The way in which the scalpel is held depends on its size and the procedure
being performed. Most procedures are performed with a #3 handle and either
a#10, 11 or 15 blade. Use a #10 blade for large incisions, #11 for stab incision
and #15 for fine precision work (Figure 2.2). If a larger #4 handle is used, use
a #20 or #22 blade.

When incising the skin or abdominal wall, use the larger scalpel and blade.
Hold the knife parallel to the surface with your third to fifth finger, thumb
and index finger; this provides the three-point control. Your index finger will
guide the blade and determine the degree of pressure applied.

Figure 2.1

#10 #11  #15

Figure 2.2
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Figure 2.3

When using the scalpel for dissection, use a smaller knife and hold the
instrument like a pen with your thumb, third finger and index finger holding
the knife and your index finger controlling the dissection (Figure 2.3).

Forceps

Forceps are either toothed or non-toothed. Toothed forceps are also referred
to as “atraumatic” as they are less likely to crush tissue. Hold these forceps
like the small scalpel or a pen.

Artery forceps come in many sizes and shapes. Place your thumb and fingers
through the handles just enough to sufficiently control the instrument. Place
your index finger on the shaft of the instrument to provide three-point control.
Hold curved dissection scissors in the same way.

Using your left hand

Scissors are designed so that the blades come together when used in the right
hand. When right handed scissors are used in the left hand, the motion of
cutting actually separates the tips of the scissors and widens the space between
the blades; this makes cutting difficult, if not impossible. In order to use
them with your left hand, it is necessary to hold them and apply pressure in a
way that brings the blades closer together.

2.3 OPERATING ROOM

The operating theatre is a room specifically for use by the anaesthesia and
surgical teams and must not be used for other purposes. A treatment room
has equipment similar to an operating theatre, but on a smaller scale. Both
rooms require:

e Good lighting and ventilation

e Dedicated equipment for procedures

e Equipment to monitor patients, as required for the procedure

e Drugs and other consumables, such as sutures, for routine and

emergency use.

Ensure that procedures are established for the correct use of the operating
room and that all staff are trained to follow them:
o Keep all doors to the operating room closed, except as needed for the
passage of equipment, personnel and the patient
e Store some sutures and extra instruments in the operating room to
decrease the need for people to enter and leave the operating room
during a case
e Keep to a minimum the number of people allowed to enter the
operating room, especially after an operation has started
Keep the operating room uncluttered and easy to clean
Between cases, clean and disinfect the table and instrument surfaces
At the end of each day, clean the operating room: start at the top and
continue to the floor, including all furniture, overhead equipment and
lights; use a liquid disinfectant at a dilution recommended by the
manufacturer
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o Sterilize all surgical instruments and supplies after use and store them
protected and ready for the next use

e Lecave the operating room ready for use in case of an emergency.

SPONGE AND INSTRUMENT COUNTS

It is essential to keep track of the materials being used in the operating room
and during any complicated procedure in order to avoid inadvertent disposal
or the potentially disastrous loss of sponges and instruments in the wound.

It is standard practice to count supplies (instruments, needles and sponges):
e Before beginning a case
e Before final closure
e On completing the procedure.

The aim is to ensure that materials are not left behind or lost. Pay special
attention to small items and sponges.

Create and make copies of a standard list of equipment for use as a checklist
to check equipmentas it is set up for the case and then as counts are completed
during the case. Include space for suture material and other consumables

added during the case.

When trays are created with the instruments for a specific case, such as a
Caesarean section, also make a checklist of the instruments included in that
tray for future reference.

SCRUBBING AND GOWNING

Before each operation, all members of the surgical team — that is, those who
will touch the sterile surgical field, surgical instruments or the wound — should
scrub their hands and arms to the elbows. Scrubbing cannot completely sterilize
the skin, but will decrease the bacterial load and risk of wound contamination
from the hands.

Every hospital should develop a written procedure for scrubbing that specifies
the length and type of scrub to be undertaken. It is usual that the first scrub
of the day is longer (minimum 5 minutes) than any subsequent scrubs between
consecutive clean operations (minimum 3 minutes).

When scrubbing (Figure 2.4 on page 2 — 8):
e Remove all jewellery and trim the nails
o Use soap, a brush (on the nails and finger tips) and running water to
clean thoroughly around and underneath the nails
Scrub your hands and arms up to the elbows

e After scrubbing, hold up your arms to allow water to drip off your
elbows

e Turn off the tap with your elbow.

After scrubbing your hands:

® Dry them with a sterile towel and make sure the towel does not become
contaminated
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Figure 2.4

e Hold your hands and forearms away from your body and higher than
your elbows until you put on a sterile gown and sterile gloves (Figures

2.5 and 2.6).

Surgical gloves prevent transmission of HIV through contact with blood, but
there is always the possibility of accidental injury and of a glove being
punctured. Promptly change a glove punctured during an operation and rinse
your hand with antiseptic or re-scrub if the glove has leaked during the
puncture. Patient safety is of primary concern; do not compromise it. Change
your gloves only when it is safe for the patient.
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Figure 2.6
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SKIN PREPARATION

The patient should bathe the night before an elective operation. Hair in the
operative site should not be removed unless it will interfere with the surgical
procedure. Shaving can damage the skin so clipping is better if hair removal is
required; it should be done in the operating room.

Just before the operation, wash the operation site and the area surrounding it
with soap and water. Prepare the skin with antiseptic solution, starting in the
centre and moving out to the periphery (Figure 2.7). This area should be large
enough to include the entire incision and an adjacent working area, so that you
can manoeuvre during the operation without touching unprepared skin.
Chlorhexidine gluconate and iodine are preferable to alcohol and are less irritating
to the skin. The solution should remain wet on the skin for at least two minutes.

Figure 2.7

DRAPING

Scrub, gown and glove before covering the patient with sterile drapes. Leave
uncovered only the operative field and those areas necessary for the
maintenance of anaesthesia. Secure the drapes with towel clips at each corner
(Figure 2.8).

Figure 2.8
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Draping exposes the area of the operative field and provides a sterile field for
the operative staff to work. This is designed to maximize surgical exposure
and limit potential for contamination. There are many approaches to draping,
some of which depend on the kind of drapes being used. Do not place drapes
until you are gowned and gloved, so as to maintain the sterility of the drapes.
It is important to secure good exposure and a large sterile area. When laying
out the drapes, the edges and folds (which hang below the operating table)

are considered to be non-sterile.

2.4 CLEANING, STERILIZATION AND DISINFECTION

DISINFECTION

Disinfectant solutions are used to inactivate any infectious agents that may
be present in blood or other body fluids. They must always be available for
cleaning working surfaces, equipment that cannot be autoclaved and non-
disposable items and for dealing with any spillages involving pathological
specimens or other known infectious material.

Needles and instruments should routinely be soaked in a chemical disinfectant
for 30 minutes before cleaning. Disinfection decreases the viral and bacterial
burden of an instrument, but does 7oz clean debris from the instrument or
confer sterility. The purpose of disinfection is to reduce the risk to those who
have to handle the instruments during further cleaning.

Reusable needles must always be used with great care. After use, they should
be placed in a special container of disinfectant before being cleaned and
sterilized. Thick gloves should be worn when needles and sharp instruments
are being cleaned.

There are many disinfectant solutions, with varying degrees of effectiveness.
In most countries, the most widely available disinfectant is sodium
hypochlorite solution (commonly known as bleach or chloros), which is a
particularly effective antiviral disinfectant solution.

To ensure effective disinfection, follow the manufacturer’s instructions or any
other specific guidelines that have been given and dilute the concentrated
solution to the correct working strength. It is important to use all disinfectant
solutions within their expiry date as some solutions, such as hypochlorite,
lose their activity very quickly.

Disinfection must be performed before cleaning with detergent. There are
many different disinfectants available and these act in different ways, so it is
important to use the appropriate one in order to ensure effective disinfection.
All disinfectants have what is known as a “contact time”, which means that
they must be left in contact with an infectious agent for a certain period of
time to ensure that it is completely inactivated. However, some disinfectants
are themselves inactivated by the presence of organic material and so higher
concentrations of disinfectant and longer contact times must be used in certain
situations, such as a large spill of infected blood.

After disinfection, you can clean with normal detergent and water to remove
the inactivated material and the used disinfectant. Even if disinfection is performed
correctly, all the waste material generated should be disposed of safely.

KEY POINTS

® Cleaning removes debris
® Disinfection decreases the
and bacterial burden of an

viral

instrument, but does not clean

debris or confer sterility
® Sterilization kills microbes.
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Take great care when using any disinfectants containing chlorine. In the
presence of some chemicals, it is very easy to liberate poisonous chlorine gas
from some chlorine-containing solutions (when bleach and acid are mixed,
for example). If you have any doubts about the exact composition of a spilt
mixture containing infectious agents, you can neutralize any acid present by
adding a small amount of saturated sodium bicarbonate before adding bleach
or hypochlorite solution.

Linen soiled with blood should be handled with gloves and should be collected
and transported in leak-proof bags. Wash the linen first in cool water and
then disinfect with a dilute chlorine solution. Then wash it with detergent
for 25 minutes at a temperature of at least 71°C.

|
Before sterilization, all equipment must be disinfected and then cleaned
to remove debris. Sterilization is intended to kill living organisms, but
is not a method of cleaning,.

STERILIZATION

The methods of sterilization in common use are:
e Autoclaving or steam sterilization
e Exposure to dry heat
e Treatment with chemical antiseptics.

Autoclaving should be the main form of sterilization at the district hospital.

Autoclaving

Before sterilizing medical items, they must first be disinfected and vigorously
cleaned to remove all organic material. Proper disinfection decreases the risk
for the person who will be cleaning the instruments. Sterilization of all surgical
instruments and supplies is crucial in preventing HIV transmission. All viruses,
including HIV, are inactivated by steam sterilization (autoclaving) for 20 minutes
at 121°C-132°C or for 30 minutes if the instruments are in wrapped packs.

For efficient use, an autoclave requires a trained operator and depends on
regular maintenance. The selection of a suitable autoclave requires serious
consideration not only of the cost, but also:

e Anticipated use
Workload
Size

Complexity

Power source.

In general, the smaller the capacity, the shorter the whole process and the less
damage to soft materials. It is often more practical to use a small autoclave
several times a day than to use a large machine once.

Appropriate indicators must be used each time to show that sterilization has
been accomplished. At the end of the procedure, the outsides of the packs of
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instruments should not have wet spots, which may indicate that sterilization
has not occurred.

Dry heat

If items cannot be autoclaved, they can be sterilized by dry heat for
1-2 hours at 170°C. Instruments must be clean and free of grease or oil.
However, sterilizing by hot air is a poor alternative to autoclaving since it is
suitable only for metal instruments and a few natural suture materials.

I
Boiling instruments is now regarded as an unreliable means of
sterilization and is not recommended as a routine in hospital practice.

I

Antiseptics

In general, instruments are no longer stored in liquid antiseptic. However,
sharp instruments, other delicate equipment and certain catheters and tubes
can be sterilized by exposure to formaldehyde, glutaral (glutaraldehyde) or
chlorhexidine.

If you are using formaldehyde, carefully clean the equipment and then expose
it to vapour from paraformaldehyde tablets in a closed container for 48 hours.
Ensure that this process is carried out correctly.

Glutaral is a disinfectant that is extremely effective against bacteria, fungi and a
wide range of viruses. Always follow the manufacturer’s instructions for use.

Failure of normal methods of sterilization

Failure of an autoclave or a power supply may suddenly interrupt normal
sterilization procedures. If an extra set of sterile equipment and drapes are
not available, the following “antiseptic technique” will allow some surgery to
continue.

1 Immerse towels and drapes for 1 hour in a reliable antiseptic such as aqueous
chlorhexidine, wring them out and lay them moist on the skin of the patient.

\®]

Treat gauze packs and swabs similarly, but rinse them in diluted (1: 1000)
chlorhexidine solution before using them in the wound. From time to
time during the operation, rinse gauze in use in this solution.

W

Immerse instruments, needles, and natural suture materials in strong
antiseptic for 1 hour and rinse them in weak antiseptic just before use.

2.5 WASTE DISPOSAL

All biological waste must be carefully stored and disposed of safely.
Contaminated materials such as blood bags, dirty dressings and disposable
needles are also potentially hazardous and must be treated accordingly. If
biological waste and contaminated materials are not disposed of properly,
staff and members of the community could be exposed to infectious material
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and become infected. It is essential for the hospital to have protocols for
dealing with biological waste and contaminated materials. All staff must be
familiar with them and follow them.

The disposal of biohazardous materials is time consuming and expensive, so
it is important to separate non-contaminated material such as waste paper,
packaging and non-sterile but not biologically contaminated materials. Make
separate disposal containers available where waste is created so that staff can
sort the waste as it is being discarded. Organize things in a way to discourage
the need for people to be in contact with contaminated waste.

All infected waste should then be disposed of by incineration. Incinerators
must be operated in accordance with local regulations and the approval of the

public health department.

Incineration is the ideal method for the final disposal of waste but, if this is
not possible, other suitable methods must be used. These should also be
regulated and approved by the public health department.

Burying waste is the only option in some areas. If this is the case, you should
do as much as possible before burying it to minimize the risk of infection.
Small amounts of infected waste should be soaked in a hypochlorite solution
for at least 12 hours, put into a pitand then covered. Larger quantities should
be put into a pit with a final concentration of 10% sodium hypochlorite,
before covering immediately.

Do not mix waste chemicals, unless you are certain that a chemical reaction
will not take place. This is essential to prevent any unwanted or even dangerous
reactions occurring between the chemicals, which could endanger laboratory
staff. Always follow local guidelines on the disposal of waste chemicals to
ensure that chemical contamination of the surrounding land or water supply
does not occur.

Provide a safe system for getting rid of disposable items such as scalpel blades
or needles. The risk of injury with sharp objects increases with the distance
they are carried and the amount they are manipulated. A container for the
safe disposal of sharp objects should be:

Well labelled

Puncture proof
Watertight

Break resistant (a glass container could break and provide a serious
hazard to the person cleaning up the mess)

e Opening large enough to pass needles and scalpel blades, but never
large enough for someone to reach into

e Seccured to a surface, such as a wall or counter, to ensure stability during
use

e Removable for disposal.

These containers must then be disposed of safely.
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The surgical patient

A skilled surgeon can make diagnosis appear very easy, almost intuitive. The
process of problem analysis and decision making may be faster, but it is the
same for every practitioner, whatever his or her experience. It consists of:

e History

Physical examination

Differential diagnosis

Investigations, if required, to confirm your diagnosis
Treatment

Observation of the effects of treatment

Re-evaluation of the situation, the diagnosis and the treatment.

Skilled practitioners go through the same process for both a puzzling case
and one that, at the outset, seems to have an obvious diagnosis. If you make
the diagnosis too early, you may miss the opportunity to collect important
information. Do not jump to conclusions. A diagnostic algorithm can be
helpful, but cannot replace active thinking about the case. Talk to, examine
and think about the patient.

History and physical examination

The patient’s history and physical examination are key parts of surgical decision
making. It is not enough simply to examine the abdomen when the
presentation is abdominal pain. Examine the whole patient, assess his/her
general health, nutrition and volume status and look for anaemia. Remember
to ask about chronic or intercurrent illnesses.

A full medical history includes the following:

e Patient identification: name, sex, address and date of birth

® Presenting complaint

e History of the present symptoms/illness

e Past medical history, especially previous surgery and any complications,
including:
— Allergies
— Medications, including non-prescription and locally obtained drugs
— Immunizations
— Use of tobacco and alcohol
Family history
Social history

Functional inquiry which reviews all systems.

Investigations: general principles

Use laboratory and diagnostic imaging investigations to confirm a clinical
hypothesis; they will not make the diagnosis in isolation.

KEY POINTS

Talk to, examine and think
about the patient

The patient’s history and
physical examination are key
parts of surgical decision
making

The history and physical
examination should not delay
resuscitation of the acutely ill
surgical patient.
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Remember to inform the patient of the results of any tests. Take time and
care if the results are unexpected or are likely to cause emotional trauma.

Do not delay an urgent procedure if laboratory services or diagnostic imaging
are not available. The decision to operate must often be made on purely clinical
grounds, even though investigations provide additional information and
further support for the diagnosis and management plan.

I
Only ask for an investigation if:
e You know why you want it and can interpret the result
e Your management plan depends on the result.
I

If the patient’s condition changes, return to the beginning of the process and
re-evaluate everything. Gather information and communicate the assessment
and plan to everyone who needs to know.

Remember that the surgical practitioner does 7oz exist in isolation, but is part
of an operative team. The surgical practitioner’s primary colleagues in the
operating room are the anaesthetist and nurses; communication and
coordinated efforts are essential between these people. Technical staff and
porters are valuable members of the team. The instruments, equipment, drugs
and the operating room itself are also essential components that require your
active attention.

Before undertaking a procedure, contact other members of the surgical team
and enlist their involvement and cooperation. Assess the surgical and
anaesthetic risk and explain it to the patient (and the patient’s family, if
appropriate). See the sections on consent on pages 1-7 to 1-8 and 13-23.

The ability to provide consistent postoperative care can limit the surgical
capabilities of a hospital. In this situation, the whole surgical team needs to
work together to improve it. The surgical team is ultimately responsible for
all aspects of surgical care and must be involved in its ongoing evaluation and
development.

Decision making

Your clinical assessment of the patient may indicate that surgery is required.
If so, consider the following important issues.

Can we do the procedure here?
® Is the operating room safe and fit for use?

® Are the necessary equipment and drugs available?
e Are all members of the team available?
e Do I have the knowledge and skill to perform the necessary procedure?

Can we manage this patient?
® s there back up or extra support available, if required?
e Can we manage the potential complications if problems arise?
e Do we have nursing facilities for good postoperative care?
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If the answer to any of these questions is “No”, it is inadvisable to proceed
with surgery. If transfer is not possible or the patient could not withstand
such a stress, then be aware of, and communicate, the increased risk of the
procedure and proceed with great caution.

Is this patient stable enough to be transferred elsewhere?

At times it will be necessary to transfer an ill patient. Make contact with the
centre to which you wish to send the patient; make sure they agree to the
transfer and are expecting the patient. If you are finding it difficult to manage
a patient in your hospital, be aware that it will be even more difficult to
manage that patient in transport. Whether transport is by land, air or water,
the environment will be noisier, bumpier and more crowded than where you
are when you make the decision to transport the patient. Preparation and
planning are essential for a successful transport.

1 Make a diagnosis and treatment plan. Do not simply refer the patient
without thinking about what is going on. Manage and care for the patient
while awaiting transfer and while in transit.

2 Do not refer the patient unless the referral centre can provide a higher
level of expertise and care and the patient can tolerate the transfer.

3 When possible, talk to the person to whom you are sending the patient.
Make sure they are aware of and willing to accept the patient.

4 Identify the transportation options that are available and decide which is
best for the patient.

5 Stabilize the patient before transportation; the highest priorities are airway,
breathing and circulation (ABC). Immobilize fractures, control pain and
prevent further injury. Place a nasogastric tube if gastrointestinal
obstruction is suspected.

6 Assess the need for care and intervention during transport. Send the patient
with the equipment and staffing required.

7 Try to anticipate and prepare for any changes that may occur on the way.

8 Send a referral or transfer letter with the patient’s notes and the results of
any investigations. The letter should contain the same information as in
the preoperative note (see below).

If it is usual for your hospital to transport patients, make a list of the equipment
commonly required, use this as a checklist and consider having a kit with this
equipment, ready for use. Make it someone’s job to restock the kit after each
use. Devise a sealing system to ensure that nothing is taken from the kit and
that it is possible to see, simply by looking, that it is stocked and ready for use.

Preoperative note

The preoperative note should:
e Document:
— The history and physical examination
Results of laboratory and other investigations

— Diagnosis
— DProposed surgery

e Document your discussion with the patient and family and their consent
to proceed
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e Demonstrate:
— The thought process leading to the decision to operate
— That you have considered possible alternatives and the risks and
benefits of each.

Preparation for surgery

The patient must be seen by the surgical and anaesthetic practitioners preoperatively.
This can range from days or weeks in advance in the case of an elective procedure
to minutes before in an emergency. If there is a long time between initial assessment
and surgical procedure, it is essential to ensure that there have been no changes
in the patient’s condition in the intervening period.

The patient’s stay in hospital before an operation should be as short as possible.
Complete as much preoperative investigation and treatment as possible on an
outpatient basis. Before the operation, correct gross malnutrition, treat serious
bacterial infection, investigate and correct gross anaemia, and control diabetes.

On the day of surgery
Always see the patient on the day of surgery. Make sure that the patient has
fasted for an appropriate time before the operation.

It is the surgical practitioner’s responsibility to ensure that the side to be
operated on is clearly marked just before the operation. Recheck this
immediately before the patient is anaesthetized. The patient’s notes, laboratory
reports and X-rays must accompany the patient to the operating room.

Intraoperative care

It is the anaesthetic practitioner’s responsibility to provide safe and effective
anaesthesia for the patient. The anaesthetic of choice for any given procedure
will depend on his or her training and experience, the range of equipment
and drugs available and the clinical situation. It is important for the surgical
and anaesthetic practitioners to communicate any changes or findings to one
another during the procedure.

The operative note

After an operation, an “operative note” must be written in the patient’s clinical
notes. It should include at least:
e Names of persons in attendance during the procedure
Pre- and postoperative diagnoses
Procedure carried out
Findings and unusual occurrences
Length of procedure
Estimated blood loss
Anaesthesia record (normally a separate sheet)
Fluids administered (may also be on anaesthesia record)

Specimens removed or taken

Complications, including contamination or potential for infection
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e Method of closure or other information that will be important to know
before operating again (for example, the type of incision on the uterus
after Caesarean section)

e DPostoperative expectations and management plan

® Presence of any tubes or drains.

Postoperative note and orders

The patient should be discharged to the ward with comprehensive orders for
the following:
e Vital signs
Pain control
Rate and type of intravenous fluid
Urine and gastrointestinal fluid output
Other medications

Laboratory investigations.

The patient’s progress should be monitored and should include at least:
e A comment on medical and nursing observations
® A specific comment on the wound or operation site
e Any complications
e Any changes made in treatment.

Aftercare

Prevention of complications

e Encourage early mobilization:
— Deep breathing and coughing
— Active daily exercise
— Joint range of motion
— Muscular strengthening
— Make walking aids such as canes, crutches and walkers available

and provide instructions for their use

e Ensure adequate nutrition

® Prevent skin breakdown and pressure sores:
— Turn the patient frequently
— Keep urine and faeces off skin

e Provide adequate pain control.

Pain management

Pain is often the patient’s presenting symptom. It can provide useful clinical
information and it is your responsibility to use this information to help the
patient and alleviate suffering. Manage pain wherever you see patients
(emergency, operating room and on the ward) and anticipate their needs for
pain management after surgery and discharge. Do not unnecessarily delay
the treatment of pain; for example, do not transport a patient without analgesia
simply so that the next practitioner can appreciate how much pain the person
is experiencing.
1

Pain management is our job.

1
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KEY POINTS

Infants and children differ from
adults in significant physio-
logical and anatomical ways
Infants and small children have
much smaller physiological
reserves than adults and minor
deviations from normal levels
require early attention

Infants and children are at
special risk of becoming
dehydrated and hypoglycaemic
Monitor fluid status,
electrolytes and haemoglobin
diligently and correct any
abnormalities promptly
Maintenance fluid requirements
must be supplemented to
compensate for all losses.

KEY POINT

Infants and young children,
especially those with little
subcutaneous fat, are unable to
maintain a normal body
temperature when there are
wide variations in the ambient
temperature or when they have
been anaesthetized.

Discharge note

On discharging the patient from the ward, record in the notes:
e Diagnosis on admission and discharge
e Summary of course in hospital

e Instructions about further management, including drugs prescribed.

Ensure that a copy of this information is given to the patient, together with
details of any follow-up appointment.

3.2 THE PAEDIATRIC PATIENT

Infants and children under 10 years of age have important physiological
differences that influence the way in which they should be cared for before,
during and after surgery. The pattern of surgical disease is also different;
congenital disorders must be considered in all children, but especially in
neonates.

I
Children are not just little adults.
I

PHYSIOLOGICAL CONSIDERATIONS
Vital signs

Infants and children have a more rapid metabolic rate than adults. This is
reflected in their normal vital signs.

Vital signs (normal and at rest)

Age (years) Heart rate Systolic blood pressure Respiratory rate
Beats/minute mmHg Breaths/minute
<1 120-160 70-90 30-40
1-5 100-120 80-90 25-30
5-12 80-100 90-110 20-25
>12 60-100 100-120 15-20

Temperature regulation

Children lose heat more rapidly than adults because they have a greater relative
surface area and are poorly insulated. Hypothermia can affect drug metabolism,
anaesthesia and blood coagulation. Children are especially prone to
hypothermia in the operating room.

Prevent hypothermia by:
e Turning off any air conditioning in the operating room (aim for a
room temperature of >28°C)
e Using warmed intravenous fluids
e Avoiding long procedures
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® Monitoring the child’s temperature at least every 30 minutes and at
the completion of the case.

It is easier to keep children warm than to warm them up when cold. Encourage
the mother to keep the child warm.

Compensatory mechanisms for shock

Children compensate for shock differently from adults, mainly by increasing
their heart rate. A rapid heart rate in a child may be a sign of impending
circulatory collapse. Do not ignore a decreased blood pressure. A slow heart
rate in a child is hypoxia until proven otherwise.

Blood volume

Children have smaller blood volumes than adults:

e Even small amounts of blood loss can be life threatening

e Intravenous fluid replacement is needed when blood loss exceeds 10%
of the total blood volume

e Chronic anaemia should be slowly corrected before elective operations
with iron, folic acid or other supplements, as appropriate

® Make sure that safe blood will be available in the operating room if
blood loss is anticipated during surgical procedures.

See The Clinical Use of Blood (WHO, 2000) for additional information on
the use of blood in paediatrics and neonatology.

Paediatric blood volumes

Blood volume ml/kg body weight
Neonates 85-90
Children 80

Adults 70

Nutrition and hypoglycaemia

Infants and children are at special risk for nutritional problems because of
their higher caloric needs for growth. Poor nutrition affects response to injury
and ability to heal wounds. Many surgical conditions, such as burns, increase
caloric needs or prevent adequate intake of needed nutrition.

I

Good nutrition helps healing. Poor nutrition prevents it.
I
Infants are at risk for developing hypoglycaemia because of a limited ability
to utilize fat and protein to synthesize glucose. If prolonged periods of fasting
are anticipated (> 6 hours), give intravenous fluids that contain glucose.

Fluid and electrolytes

Baseline fluid and electrolyte requirements are related to the child’s weight.
However, the actual fluid requirements may vary markedly, depending on
the surgical condition (see page 13 —17).

KEY POINTS

® Malnutrition can impair the
response of children to injury
and their ability to heal and
recover

® When completing a preoperative
assessment on a child,
consider nutritional status and
anaemia; treat chronic anaemia
as part of the preparation for
surgery.
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KEY POINTS

Total daily maintenance fluid requirements

® Whenever possible, give fluids
by mouth

® Use the intravenous route for
rapid resuscitation (20 ml/kg
bolus of normal saline) and for
cases where the oral route is
not available or inadequate

® Intraosseous puncture can
provide the quickest access to
the circulation in a shocked
child in whom venous
cannulation is impossible (see
pages 13-14 to 13-15).

Body weight Fluid (ml/day)
<10 kg 100-120
10-19 kg 90-120
>20 kg 50-90
Example

Body weight Fluid (ml/day)
2 220

4 440

6 660

8 900

10 1100

15 1500

20 1800

Hourly maintenance fluid requirements can be calculated using the 4:2:1 rule.

Hourly maintenance fluid requirements

Body weight (kg) Fluid (ml/hour)

First 10 kg 4
Plus
Second 10 kg 2
Plus
Thereafter 1

Example: Hourly maintenance fluid requirements for a 22 kg child
Fluid (ml/hour)

10x 4 40
Plus
10 x 2 ml 20
Plus
2x1ml 2
Total 62

Fluid requirements in surgical patients commonly exceed maintenance
requirements. Children with abdominal operations typically require up to 50%
more than baseline requirements and even larger amounts if peritonitis is
present. Special care is needed with fluid therapy in children; pay close attention
to ongoing losses (e.g. nasogastric drainage) and monitor urine output. In
the case of fever, add 12% to total maintenance requirements per 1°C rise
above 37.5°C temperature measured rectally.

The most sensitive indicator of fluid status in a child is urine output. If urinary
retention is suspected, pass a Foley catheter. A catheter also allows hourly
measurements of urine output that can prove invaluable in the severely ill
patient.
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I
Normal urine output: Infants 1-2 ml/kg/hour
Children 1 ml/kg/hour

Infants are unable to concentrate urine as well as adults, making them more
susceptible to electrolyte abnormalities.

Establishing intravenous access in paediatric patients can be challenging. See
pages 13—11 to 13—15 for IV access techniques.

Anaesthesia and pain control

Anaesthesia in children poses special problems. The smaller diameter airway
makes children especially susceptible to airway obstruction. Children often
need intubation to protect their airway during surgical procedures. Ketamine
anaesthesia is widely used for children in rural centres (see pages 14—14 to
14-21), but is also good for pain control.

Children suffer from pain as much as adults, but may show it in different
ways. Make surgical procedures as painless as possible:
® Oral paracetamol can be given several hours prior to operation
e Local anaesthetics (bupivacaine 0.25%, not to exceed 1 ml/kg)
administered in the operating room can decrease incisional pain
® Paracetamol (10—15 mg/kg every 4—6 hours) administered by mouth or
rectally is a safe and effective method for controlling postoperative pain
e For more severe pain, use intravenous narcotics (morphine sulfate
0.05-0.1 mg/kg IV) every 2—4 hours
o Ibuprofen 10 mg/kg can be administered by mouth every 68 hours
e Codeine suspension 0.5—1 mg/kg can be administered by mouth every
6 hours, as needed.

Pre- and postoperative care

The pre- and postoperative care of children with surgical problems is often
as important as the procedure itself. For this reason, surgical care of children
does not begin or end in the operating room. Good care requires teamwork,
with doctors, nurses and parents all having important roles to play:
® Prepare the patient and family for the procedure
e Ensure that the needed paediatric supplies (such as intravenous
catheters, endotracheal tubes and Foley catheters) are available in the
operating room to complete the procedure
® Monitor the patient’s vital signs during the critical period of recovery
e Encourage a parent to stay with the child in the hospital and to be
involved in his/her care.

SURGICAL PROBLEMS IN NEONATES

While there are many types of congenital anomalies, only a few of them are
common. Some require urgent surgical attention while others should be left
alone until the child is older. However, resuscitation cannot await referral
and you may need to perform essential life-saving interventions prior to referral
of the child for definitive surgery.

KEY POINTS

® By recognizing common

congenital conditions you can
identify when urgent referral is

required
® Jaundice in the newborn is

usually physiological or due to

ABO incompatibility; if it is

progressive, however, consider
a congenital abnormality of the

biliary tree.
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Intestinal obstruction

Any newborn with abdominal distension, vomiting or no stool output, has a
bowel obstruction until proven otherwise.

Bile stained (green) vomiting can be a sign of a life threatening condition. A
peristaltic wave across the abdomen can sometimes be seen just before the
child vomits:

o Place a nasogastric tube

e Start intravenous fluids

e Keep the child warm

e Transfer the child, if possible.

If transfer is not possible, perform a laparotomy (see pages 6—1 to 6—4) to
rule out midgut volvulus which can result in gangrene of the entire small
intestine. Under ketamine anaesthesia, untwist the bowel. Close the abdomen
and, when the child is stable, refer for definitive management.

Hypertrophic pyloric stenosis

Non-bilious (not green) vomiting can be caused by hypertrophic pyloric
stenosis. This condition is caused by enlargement of the muscle that controls
stomach emptying (pylorus). In a relaxed infant, a mass is palpable in the
upper abdomen at the midline or slightly to the right of the midline.

The condition most commonly occurs in male infants 2—5 weeks of age. It is
treated with pyloromyotomy. Infants with pyloric stenosis commonly present
with dehydration and electrolyte imbalances. Intravenous fluid resuscitation
is required urgently:
e Use normal saline (20 ml/kg bolus) and insert a nasogastric tube
e Repeat the fluid boluses until the infant is urinating and vital signs
have corrected to normal (2 or 3 boluses may be required).

Once the fluid and electrolyte abnormalities have been corrected, provide for
maintenance for ongoing losses and transfer the patient for urgent management
by a qualified surgeon.

Oesophageal atresia

Failure of oesophageal development is often associated with a fistula from the
oesophagus to the trachea. The newborn presents with drooling or regurgitation
of the first and subsequent feeds. Choking or coughing on feeding is frequent.
An X-ray with a nasogastric tube coiled up in an air filled pouch is diagnostic.

Keep the infant warm and nurse in the 30° head up position. Place a sump
drain in the oesophageal pouch and administer intravenous fluids calculated
according to weight. The child will inevitably get pneumonia, so give
antibiotics. Refer the stable infant to a paediatric surgeon.

Abdominal wall defects

Defects of the abdominal wall occur at or beside the umbilicus:

e In omphalocoele, there is a transparent covering over the extruding bowel
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e In gastroschisis, the bowel is exposed:

— If the bowel is strangulated in a gastroschisis, make an incision in
the full thickness of the abdominal wall to increase the size of the
opening and relieve the obstruction

— Apply a sterile dressing and then cover with a plastic bag to prevent
fluid loss; exposed bowel can lead to rapid fluid loss and hypothermia

— Transfer the baby urgently to a qualified surgeon.

Anorectal anomalies

Imperforate anus can occur in a variety of forms. The diagnosis should be
made at birth by examining the anus. There may be no opening at all. In
other instances, a tiny opening discharging a little meconium may be seen at
the base of the penis or just inside the vagina.

Delay in diagnosis may cause severe abdominal distension, leading to bowel
perforation. Place a nasogastric tube, start intravenous fluids and transfer the
child to a surgeon. A transverse loop colostomy is the emergency treatment
of anorectal obstruction. Arrange for repair of the anomaly by a qualified
surgeon on an elective basis.

Meningomyelocele (spina bifida)

Meningomyelocele is the name given to a small sac that protrudes through a
bony defect in the skull or vertebrae. The most common site is the lumbar
region. It may be associated with neurological problems (bowel, bladder and
motor deficits in the lower extremities) and hydrocephalus. These patients
should always be referred:

e Hydrocephalus will progress without a shunt being placed

® Meningitis occurs if the spinal defect is open.

The defect should be covered with sterile dressings and treated with strict
aseptic technique until closure.

Cleft lip and palate

Cleft lip and palate may occur together or separately. A baby with a cleft
palate may have difficulty sucking, leading to malnutrition. An infant with
cleft lip or palate who is not growing normally should be fed with a spoon.
The operation for a cleft lip is best done at 6 months of age and cleft palate
at 1 year. Urgent referral is not required.

Congenital orthopaedic disorders

Disability can be avoided with early treatment of two of the most common
congenital orthopedic disorders:

e Talipes equinovarus (club foot)

e Congenital hip dislocation.

Talipes equinovarus (club foot)
Club foot is a deformity that may be bilateral. It can often be corrected by
early treatment (see pages 19-3 to 19—4).
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KEY POINTS

® |njuries, including burns and
surgical infections, are common
problems in children; the
calculation of doses, based on
weight, for fluids, transfusions
and drugs is crucial to correct
management

® The principles of priority apply
to children with injuries

® Burns, especially scald injuries,
are very common in children;
children with burns are at
increased risk for infection.

® Underlying malnutrition and
immunosuppression from
chronic parasitic infections
greatly affect wound healing
and the risk of infection.

Dislocation of the hip
All children should be screened for this problem at birth. The diagnosis is
suggested by clinical examination:
e When the dislocation is unilateral:
— The limb is short
— There is limited abduction when the hip is flexed
— The skin crease at the back of the hip appears asymmetrical
e When the flexed hip is abducted, a click can often be felt as the
dislocated femoral head enters the acetabulum (Ortolani’s sign).

In some regions of the world, this problem is uncommon because infants are
carried on the mother’s back.

See pages 19—1 to 19-2 for treatment.

Other common problems seen in neonates

Condition Finding Cause Treatment
Clavicle fracture Swelling and Birth trauma None

tenderness over

clavicle
Humerus or femur Deformity of limb Birth trauma Elastic bandage
fracture
Arm weakness No arm movement  Birth trauma Physical therapy
(Erbs palsy)
Large breast Large breast Effects of maternal None

oestrogen

SURGICAL PROBLEMS IN YOUNG CHILDREN

The differences in physiology between adults and children must always be
considered and careful calculation of doses for fluids, blood transfusions and
drugs based on body weight is crucial to the correct management of injuries,
including burns, in children. Underlying malnutrition and
immunosuppression from chronic parasitic infections greatly affect wound
healing and the risk of infection.

Injuries
Most of the principles of adult trauma also apply to children, but there are

important differences. See Unit 16: Acute Trauma Management and the Annex:

Primary Trauma Care Manual. The initial assessment and priorities apply to
children.

Burns

Burns, especially scald injuries, are very common in children. Children with
burns are at increased risk for infection. See pages 5—13 to 5—16 and pages
34-37 in the Annex: Primary Trauma Care Manual.

Surgical infections

The treatment of abscess, pyomyositis, osteomyelitis, and septic arthritis in
children is similar to that of adults, although the diagnosis may depend more
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on physical examination as the history is often limited or unavailable. Systemic
illness and fever may overshadow localizing symptoms. Avoid the pitfall of
identifying all childhood fever as malaria or other infectious disease.

In the diagnosis of surgical infections, pain is the most important symptom
and tenderness the most important sign that differentiates them from infectious
diseases. Use the specific sections on abscess in Unit 5: Basic Surgical Procedures
and Unit 19: General Orthopaedics for information on management.

Acute abdominal conditions

Abdominal pain
Children commonly complain of abdominal pain. Serial observations are
important in making a decision on whether there is an indication to operate.
Be concerned about a child with:

e Unrelenting abdominal pain (> 6 hours)

e Marked tenderness with guarding

e Dain that is associated with persistent nausea and vomiting.

The goal in assessing a child with abdominal pain is to determine if peritonitis
(inflammation of the lining of the abdominal cavity) is present. The most
common causes of peritonitis in children are:

e Appendicitis
o Other causes of bowel perforations:
— Bowel obstructions

— Typhoid fever.

Peritonitis may be difficult to diagnose in young children. The signs of
peritonitis are:

e Tenderness
e Guarding (spasm of abdominal musculature following palpation)

e Pain with movement.

Simple methods for assessing the presence of peritonitis include:

o Asking the child to jump up and down, shaking the pelvis or pounding
on the bottom of the foot

® DPressing down on the abdomen then quickly removing the hand; if
there is exaggerated pain, peritonitis is present.

I
Most causes of peritonitis require laparotomy.

Appendicitis

The most common cause of peritonitis in children is appendicitis. The most
important physical finding in appendicitis is steady abdominal pain that is
localized in the right lower quadrant of the abdomen. There is usually vomiting,.
If appendicitis is not recognized early and treated, perforation may result. In
children under two years of age, most cases of appendicitis are diagnosed
after perforation. See pages 7-10 to 7—13 for clinical management.

KEY POINTS

® Abscess, pyomyositis,
osteomyelitis and septic
arthritis have similar
presentations and treatment in
children as in adults

® The systemic illness and fever
may overshadow localizing
symptoms; careful history and
physical examination is
necessary to avoid the pitfall of
idenfifying all childhood fever as
malaria

® Pain is the most important
symptom and tenderness the
most important sign suggesting
infection.
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Bowel obstruction
The clinical signs of a bowel obstruction are the same as in adults and include:
e Vomiting
e Constipation
e Abdominal pain
°

Distension.

Children swallow air that can increase the amount of distension. The bowel
can rupture if it becomes too dilated. The most common causes of bowel
obstruction in children are:
o Incarcerated hernia: can be reduced if it presents early and is then
referred for surgery
e Intussusception: can be reduced with barium enema if it presents early
Adhesions (scarring): small bowel obstruction due to adhesions is
initially treated non-operatively with nasogastric suction and
intravenous fluids.

Reduction of the intussusception and lysis of adhesions both at laparotomy
and herniotomy are the surgical treatments when non-operative management
is unsuccessful or in late presentations.

See pages 7-2 to 7-5 for the clinical management of intestinal obstruction
and pages 7—13 to 7—14 for the management of intussusception.

If the bowel is blocked with large numbers of Ascaris worms, treat with
antihelminthics. If blockage is found at laparotomy, do not open the small
intestine, but milk the worms into the large intestine and give antihelminthics
postoperatively.

Hernias

The most common hernias in children are:
e Umbilical

e Inguinal.

Umbilical hernias are common in newborns. They are usually asymptomatic.
Repair if the hernia has ever been incarcerated, otherwise avoid surgery as
spontaneous resolution can occur up to 10 years of age (see pages 8—9 to
8—10 for a description of umbilical herniorraphy).

Inguinal hernias occur where the spermatic cord exits the abdomen. The
clinical sign of an inguinal hernia is swelling in the groin. Distinguish hernias
from hydrocoeles. Hydrocoeles are collections of fluid around the testicle
that often resolve during the first year of life and do not require surgical
repair. Hydrocoeles that fluctuate in size, called communicating hydrocoeles,
are a form of hernia. These are an exception and require surgery. Refer possible
communicating hydrocoeles for definitive diagnosis and treatment.

Surgery in paediatric inguinal hernia is indicated to prevent incarceration.
The procedure is high ligation of the sac, but repair is only rarely required.
See pages 8—2 to 8—0 for the description of inguinal and umbilical hernia.
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Technique
When making an incision:
1 DPlan the incision to give adequate exposure.

2 Stabilize the skin with one hand and, using the belly of the scalpel blade,

open the skin in a continuous motion (Figure 4.1).

3 Deepen the wound to reach the target organ, using the whole length of
the incision. Do not shorten the incision with each layer. If time permits,
ensure that haemostasis is achieved as the operation proceeds. In an
emergency situation, this can be done once the situation and the patient
are stabilized.

4 Close the operation wound in layers with non-absorbable sutures. Braided
materials may provide a focus for infection and should not be used in
potentially contaminated wounds. Bring the wound edges together loosely,
but without gaps, taking a “bite” of about 1 cm of tissue on either side,
and leaving an interval of 1 cm between each stitch (Figure 4.2).

A potentially contaminated wound is best left open lightly packed with damp
saline soaked gauze and the suture closed as delayed primary closure after

2-5 days (Figure 4.3).

Figure 4.3

HAEMOSTASIS

Minimizing blood loss is essential and is of the highest priority in patients
who are medically compromised by anaemia or chronic illness.

As the risks of transfusion (from infections such as malaria, Chagas, hepatitis
and HIV) have increased, the challenge of establishing a safe and consistent
blood supply has been highlighted. Minimizing blood loss is part of excellent
surgical technique and safe medical practice. Meticulous haemostasis at all
stages of operative procedures, decreased operative times and improved surgical
skill and knowledge will all help to decrease blood loss and minimize the
need for blood replacement or transfusion.

KEY POINTS

® Handle tissues gently

® Prevent bleeding. Minimizing
blood loss minimizes the need
for blood replacement or
transfusion. This is especially
important in areas where a safe
and consistent blood supply is
in doubt.

Figure 4.1
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KEY POINTS

® Suture is made of a variety of
materials with a variety of
properties

® There are many types of suture
and a variety of materials; learn
the properties of each, become
confident using a few and
regularly use those you are
most comfortable with

® Suturing is the most versatile,
least expensive and most
widely used technique of
securing tissue during an
operative procedure.

Technique

e Control initial oozing of blood from the cut surfaces by pressure over
gauze

e Control individual bleeding vessels with cautery or suture ligation
using fine suture; when tying off bleeders, cut the ligature short

e Avoid diathermy near the skin where it may cause damage and devitalize
tissue

e When tying off a large vessel, or to ensure that the suture will not
come off the end of a vessel, use a suture ligature. This involves passing
the needle through the vessel before securing the tie around the vessel
(Figure 4.4). Place a second free tie below the suture ligature.

Figure 4.4

4.2 SUTURE AND SUTURE TECHNIQUE

Suture is made of a variety of materials with a variety of properties. It may be
synthetic or biological, absorbable or non-absorbable and constructed with a
single or multiple filaments.

Nylon is an example of a synthetic suture. Biological suture, such as gut,
increases physiological response and is not good for use in the skin. Silk is a
braided biological suture, which should not be used in dirty wounds. The
multiple filaments create space, allowing bacterial trapping, and silk is absorbed
slowly.

Choice among these materials depends on:
o Availability
Individual preference in handling
Security of knots
Behaviour of the material in the presence of infection

Cost.

If you want a suture to last, for example when closing the abdominal wall or
ligating a major vessel, use one made of non-absorbable material. Use
absorbable material in the urinary tract to avoid the encrustation and stone
formation associated with non-absorbable suture.

All varieties of suture material may be used in the skin, but a reactive suture
such as silk should be removed within a few days. In skin wounds, remove
sutures early to reduce visible markings.

Because of the ease of tying, braided suture may be easier to use for interrupted
stitches. Absorbable and non-absorbable monofilament suture is convenient
for continuous running stitches.
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The commercial suture package is marked with the needle shape and size, the
suture material and the suture thickness. Suture is graded according to size.
The most popular grading system rates the suture material downward from a
very heavy 2 to a very fine ophthalmic suture of 10/0. Most common
operations can be completed with suture material between sizes 4/0 and 1.

Different materials have different strength characteristics. The strength of all
sutures increases with their size.

Suture can be purchased in reels and packaged and sterilized on site as a less
expensive alternative to packages from the manufacturer.

ABSORBABLE SUTURE

A suture that degrades and loses its tensile strength within 60 days is generally
considered to be absorbable.

Polyglycolic acid is the most popular suture material because it is absorbable
and has long lasting tensile strength. It is an appropriate suture for abdominal
closure. The absorption time for this suture is considered to be 60 —90 days.

Catgut is pliable, is easy to handle and inexpensive. Chromic catgut lasts for
2—3 weeks and is used for ligatures and tissue suture. Do not use it for closing
fascial layers of abdominal wounds, or in situations where prolonged support
is needed. Plain catgut is absorbed in 5—7 days, and is therefore useful when
healing is expected within this period. It is also useful for suturing mucous
membranes or when it is not possible for the patient to return for skin suture
removal.

NON-ABSORBABLE SUTURE

Braided suture is usually made of natural products (silk, linen or cotton). It is
acceptable in many situations, but is contraindicated in a wound that is, or
may be, contaminated.

Synthetic monofilament suture, such as nylon polypropamide, may be left in
the deeper layers, and is not contraindicated in situations of contamination.
It is often used as continuous suture. The knots are less secure than those in
braided suture or in polyglycolic acid suture and more throws are used for a
secure knot.

Use non-absorbable suture material when possible. Sterilized polyester thread
and nylon line produced for non-surgical purposes are acceptable compromises
when commercial suture is unavailable.

NEEDLES

Surgical needles are classified in three categories:
e Round bodied
e Cutting
e Trochar.
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Figure 4.5

Within these categories, there are hundreds of different types.

Use cutting needles on the skin, and for securing structures like drains. Use
round bodied needles in fragile tissue, for example when performing an
intestinal anastomosis. Do not use a cutting needle in this situation.

Trochar needles have a sharp tip but a round body. They are useful when it is
necessary to perforate tough tissue, but when cutting the tissue would be
undesirable, as in the linea alba when closing the abdominal wall.

Needles are attached to the suture commercially (sweged on: see Figure 4.5)
or have eyes to pass the suture through (free needles). Sweged on needles are
preferable, but every centre should have free needles available as an alternative
when more expensive suture is unavailable or when a needle breaks off the
suture before the task has been completed.

Techniques

There are many ways to secure tissue during an operative procedure and to
repair discontinuity in the skin: tape, glue, staples and suture. The aim of all
these techniques is to approximate the wound edges without gaps and without
tension. Staples are an expensive alternative and glue may not be widely
available. Suturing is the most versatile, least expensive and most widely used
technique.

Suturing techniques include:
e Interrupted simple

Continuous simple

Vertical mattress

Horizontal mattress

Subcuticular

Purse string

Retention/tension.

The size of the bite, and the interval between bites, should be consistent and
will depend on the thickness of the tissue being approximated.

Use the minimal size and amount of suture material required to close the
wound.

Leave skin sutures in place for an average of 7 days. In locations where healing
is slow and cosmesis is less important (the back and legs), leave sutures for
10—14 days. In locations where cosmesis is important (the face), sutures can
be removed after 3 days but the wound should be reinforced with skin tapes.

1 Use the needle driver to hold the needle, grasping the needle with the tip
of the driver, between half and two thirds of the way along the needle. If
the needle is held less than half way along, it will be difficult to take proper
bites and to use the angle of the needle. Holding the needle too close to
the end where the suture is attached may result in a flattening of the needle
and a lack of control. Hold the needle driver so that your fingers are free
of the rings and so that you can rotate your wrist and/or the driver.

2 DPass the needle tip through the skin at 90 degrees.
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3 Use the curve of the needle by turning the needle through the tissue; do
not try to push it as you would a straight needle.

4 Close deep wounds in layers with either absorbable or monofilament non-
absorbable sutures (Figure 4.6).

Interrupted sutures

Most commonly used to repair lacerations

Permit good eversion of the wound edges, as well as apposition; entering
the tissue close to the wound edge will increase control over the position
of the edge

Use only when there is minimal skin tension

Ensure that bites are of equal volume

If the wound is unequal, bring the thicker side to meet the thinner to
avoid putting extra tension on the thinner side

The needle should pass through tissue at 90 degrees and exit at the
same angle

Use non-absorbable suture and remove it at an appropriate time.

Continuous/running sutures

Less time-consuming than interrupted sutures; fewer knots are tied
and less suture is used

Less precision in approximating edges of the wound

Poorer cosmetic result than other options

Inclusion cysts and epithelialization of the suture track are potential
complications

Suture passes at 90 degrees to the line of the incision and crosses
internally under the top of the incision at 45—60 degrees.

Mattress sutures

Provide a relief of wound tension and precise apposition of the wound
edges

More complex and therefore more time-consuming to put in.

Vertical mattress technique
Vertical mattress sutures are best for allowing eversion of wound edges and
perfect apposition and to relieve tension from the skin edges (Figures 4.7 and

4.8).

Figure 4.7 Figure 4.8
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Figure 4.9

Figure 4.10

Figure 4.11

Figure 4.12

1 Start the first bite wide of the incision and pass to the same position on
the other side of the wound.

2 The second step is a similar bite which starts on the side of the incision
where the needle has just exited the skin. Pass the needle through the skin
between the exit point and the wound edge, in line with the original entry
point. From this point, take a small bite; the final exit point is in a similar
position on the other side of the wound.

3 Tie the knot so that it does not lie over the incision line. This suture
approximates the subcutaneous tissue and the skin edge.

Horizontal mattress technique
Horizontal mattress sutures reinforce the subcutaneous tissue and provide
more strength and support along the length of the wound; this keeps tension

off the scar (Figures 4.9 and 4.10).

1 The two sutures are aligned beside one another. The first stitch is aligned
across the wound; the second begins on the side that the first ends.

2 Tie the knot on the side of the original entry point.

Continuous subcuticular sutures
e FExcellent cosmetic result

e Use fine, absorbable braided or monofilament suture
e Do not require removal if absorbable sutures are used
°

Useful in wounds with strong skin tension, especially for patients who
are prone to keloid formation

e Anchor the suture in the wound and, from the apex, take bites below
the dermal-epidermal border

o Start the nextsstitch directly opposite the one that precedes it (Figure 4.11).

Purse string sutures
e A circular pattern that draws together the tissue in the path of the
suture when the ends are brought together and tied (Figure 4.12).

Retention sutures

o All abdominal layers are held together without tension; the sutures
take the tension off the wound edges

o Use for patients debilitated as a result of malnutrition, old age, immune
deficiency or advanced cancer; those with impaired healing and patients
suffering from conditions associated with increased intra-abdominal
pressure, such as obesity, asthma or chronic cough

e Also use in cases of abdominal wound dehiscence

e Monofilament nylon is a suitable material.

Retention sutures technique

1 Insert retention sutures through the entire thickness of the abdominal
wall leaving them untied at first. Sutures may be simple (through-and-
through) or mattress in type.

4-6
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2 Insert a continuous peritoneal suture and continue to close the wound in
layers.

3 When skin closure is complete, tie each suture after threading it through
a short length of plastic or rubber tubing (Figures 4.13—4.16). Do not tie
the sutures under tension to avoid compromising blood supply to the
healing tissues.

4 Leave the sutures in place for at least 14 days.

Figure 4.13 Figure 4.14

KNOT TYING

There are many knot tying variations and techniques, all with the intention
of completing a secure, square knot. A complete square knot consists of two
sequential throws that lie in opposite directions. This is necessary to create a

knot that will not slip (Figure 4.17).

A surgeon’s knot is a variation in which a double throw is followed by a single
throw to increase the friction on the suture material and to decrease the initial
slip until a full square knot has been completed (Figure 4.18).

Figure 4.15

Figure 4.17 Figure 4.18

Use a minimum of two complete square knots on any substantive vessel and
more when using monofilament suture. If the suture material is slippery, more
knot throws will be required to ensure that the suture does not come undone
or slip. When using a relatively “non-slippery” material such as silk, as few as
three throws may be sufficient to ensure a secure knot.

Cut sutures of slippery materials longer than those of “non-slippery” materials.
There is a balance between the need for security of the knot and the desire to
leave as little foreign material in the wound as possible.

Figure 4.16
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Techniques

There are three basic techniques of knot tying.

1 Instrument tie

This is the most straightforward and the most commonly used technique;
take care to ensure that the knots are tied correctly

You must cross your hands to produce a square knot; to prevent slipping,
use a surgeon’s knot on the first throw only

Do not use instrument ties if the patient’s life depends on the security
of the knot (Figure 4.19).

Figure 4.19

2 One handed knot
e Use the one handed technique to place deep seated knots and when

one limb of the suture is immobilized by a needle or instrument

e Hand tying has the advantage of tactile sensations lost when using
instruments; if you place the first throw of the knot twice, it will slide
into place, but will have enough friction to hold while the next throw
is placed

e This is an alternative to the surgeon’s knot, but must be followed with
a square knot

e To attain a square knot, the limbs of the suture must be crossed even
when the knot is placed deeply (Figure 4.20).

Figure 4.20

4-8
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3 Two handed knot
e The two handed knot is the most secure. Both limbs of the suture are
moved during its placement. A surgeon’s knot is easily formed using a
two handed technique (Figure 4.21).

Figure 4.21

4-9
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KEY POINTS

® Give prophylactic antibiotics in
cases of wound contamination

® |mmunize the non-immune
patient against tetanus with
tetanus toxoid and give immune
globulin if the wound is tetanus
prone.

With practice, the feel of knot tying will begin to seem automatic. As with
learning any motor skill, we develop “muscle memory”. Our brain teaches
our hands how to tie the knots, and eventually our hands tie knots so well, we
are no longer consciously completing each step.

To teach knot tying (or any other skill) to someone else, remember the discrete
steps involved. Demonstrate the whole skill of tying a knot; then demonstrate
each step. Let the learner practice each step. Watch carefully and reinforce the
correct actions, while making suggestions to correct problems. Once each
step is mastered, the learner should put them together to tie a complete knot
on his/her own. The learner must then practice tying knots over and over
again, until the steps become a more fluid action requiring less conscious

thought.

4.3 PROPHYLAXIS

ANTIBIOTIC PROPHYLAXIS

Antibiotic prophylaxis is different from antibiotic treatment. Prophylaxis is
intended to prevent infection or to decrease the potential for infection. It is
not intended to prevent infection in situations of gross contamination. Use
therapeutic doses if infection is present or likely:
e Administer antibiotics prior to surgery, within the 2 hours before the
skin is cut, so that tissue levels are adequate during the surgery
e More than one dose may be given if the procedure is long (>6 hours)
or if there is significant blood loss.

The use of topical antibiotics and washing wounds with antibiotic solutions
are not recommended.

Use antibiotic prophylaxis in cases where there are:

e Biomechanical considerations that increase the risk of infection:
— Implantation of a foreign body
— Known valvular heart disease
— Indwelling prosthesis

® Medical considerations that compromise the healing capacity or increase
the infection risk:
— Diabetes
— Peripheral vascular disease
— Dossibility of gangrene or tetanus
— Immunocompromise

e High-risk wounds or situations:
— Penetrating wounds
— Abdominal trauma
— Compound fractures
— Wounds with devitalized tissue
— Lacerations greater than 5 cm or stellate lacerations

— Contaminated wounds
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— High risk anatomical sites such as hand or foot
— Biliary and bowel surgery.

Consider using prophylaxis:
e For traumatic wounds which may not require surgical intervention

e When surgical intervention will be delayed for more than 6 hours.

Use intravenous (IV) antibiotics for prophylaxis in clean surgical situations
to reduce the risk of postoperative infection, since skin and instruments are
never completely sterile.

For the prophylaxis of endocarditis in patients with known valvular heart
disease:
® Oral and upper respiratory procedures: give amoxycillin 3 g orally,
1 hour before surgery and 1.5 g, 6 hours after first dose
e Gastrointestinal and genitourinary procedures: give ampicillin 3 g,
1 hour before surgery and gentamicin 1.5 mg/kg intramuscularly (IM)
or IV (maximum dose 80 mg), 30 minutes before surgery.

ANTIBIOTIC TREATMENT

When a wound is extensive and more than 6 hours old, you should consider
it to be colonized with bacteria, and use therapeutic doses and regimens.
Penicillin and metronidazole provide good coverage and are widely available.

Monitor wound healing and infection regularly. Make use of culture and
sensitivity findings if they are available. Continue therapeutic doses of
antibiotics for 5—7 days.

TETANUS PROPHYLAXIS

Active immunization with tetanus toxoid (T'T) prevents tetanus and is given
together with diphtheria vaccine (TD). Women should be immunized during
pregnancy to prevent neonatal tetanus. Childhood immunization regimes
include diphtheria, pertussis and tetanus. Individuals who have not received
three doses of tetanus toxoid are not considered immune and require
immunization.

A non-immune person with a minor wound can be immunized if the wound
is tetanus prone; give both TT or TD and tetanus immune globulin (T1G). A
non-immunized person will require repeat immunization at six weeks and at
six months to complete the immunization series.

Examples of tetanus prone wounds include:
Wounds contaminated with dirt or faeces
Puncture wounds

Burns

Frostbite

High velocity missile injuries.
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Tetanus prophylaxis regime

Clean Moderate High

wounds risk risk
Immunized and booster within Nil Nil Nil
5 years
Immunized and 5-10 years Nil TT or TD TT or TD
since booster
Immunized and >10 years TT or TD TT or TD TT or TD
since booster
Incomplete immunization TT or TD TT or TD TT or TD
or unknown and TIG and TIG

Do not give TIG if the person is known to have had two primary doses of TT or TD
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5.1 WOUND MANAGEMENT

SURGICAL WOUND CLASSIFICATION

Surgical wounds can be classified as follows:

Clean
Clean contaminated: a wound involving normal but colonized tissue
Contaminated: a wound containing foreign or infected material

Infected: a wound with pus present.

KEY POINTS

Factors that affect wound healing and the potential for infection

® Patient:

Age

Underlying illnesses or disease: consider anaemia, diabetes or
immunocompromise

Effect of the injury on healing (e.g. devascularization)

® Wound:

Organ or tissue injured

Extent of injury

Nature of injury (for example, a laceration will be a less complicated
wound than a crush injury)

Contamination or infection

Time between injury and treatment (sooner is better)

® Local factors:

Haemostasis and debridement
Timing of closure

Close clean wounds immediately to allow healing by primary intention
Do not close contaminated and infected wounds, but leave them open

to heal by secondary intention

In treating clean contaminated wounds and clean wounds that are more
than six hours old, manage with surgical toilet, leave open and then

close 48 hours later. This is delayed primary closure.

WOUND

Primary repair

Primary closure requires that clean tissue is approximated without tension.
Injudicious closure of a contaminated wound will promote infection and

delay healing.

Essential suturing techniques (see Unit 4) include:

Interrupted simple

Continuous simple

® Many important procedures can

be performed under local
anaesthesia and do not require
a surgical specialist

In most outpatient procedures,
local or field block anaesthesia
will be sufficient but general
anaesthesia, including ketamine,
may be necessary in children
and should be available
Irrespective of the seriousness
of a wound, give initial
management priority to the
airway, breathing and circulation
Good lighting and basic
instruments are important for
adequate wound examination
and management

Work efficiently to avoid
prolonging the operation
unnecessarily; the risk of
infection increases with time
Universal precautions are
necessary to avoid the
transmission of the HIV,
hepatitis, Ebola and other
viruses

Clear the operative field of
devitalized tissue and foreign
material

While not a substitute for
appropriate haemostasis,
placement of a drain is an
option if a wound is oozing; the
collection of fluid and blood
leads to increased risk of
infection and delayed healing
Minimize dead space when
closing a wound.
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® Vertical mattress
® Horizontal mattress
® Intradermal.

Staples are an expensive, but rapid, alternative to sutures for skin closure. The
aim with all techniques is to approximate the wound edges without gaps or
tension. The size of the suture “bite” and the interval between bites should be
equal in length and proportional to the thickness of tissue being approximated
(see pages 4—4 to 4-7):
® Assuture is a foreign body, use the minimal size and amount of suture
material required to close the wound
® [Lcave skin sutures in place for 5 days; leave the sutures in longer if
healing is expected to be slow due to the blood supply of a particular
location or the patient’s condition
® [f appearance is important and suture marks unacceptable, as in the
face, remove sutures as early as 3 days. In this case, re-enforce the wound
with skin tapes
® Close deep wounds in layers, using absorbable sutures for the deep
layers. Place a latex drain in deep oozing wounds to prevent haematoma
formation.

Delayed primary closure

Irrigate clean contaminated wounds; then pack them open with damp saline
gauze. Close the wounds with sutures at 2 days. These sutures can be placed
at the time of wound irrigation or at the time of wound closure (see pages

4—4 to0 4-7).

Secondary healing

To promote healing by secondary intention, perform wound toilet and surgical
debridement. Surgical wound toilet involves:
® Cleaning the skin with antiseptics
® [Irrigation of wounds with saline
® Surgical debridement of all dead tissue and foreign matter. Dead tissue
does not bleed when cut.

During wound debridement, gentle handling of tissues minimizes bleeding.
Control residual bleeding with compression, ligation or cautery.

Dead or devitalized muscle is dark in colour, soft, easily damaged and does
not contract when pinched. During debridement, excise only a very thin
margin of skin from the wound edge (Figure 5.1).

1 Systematically perform wound toilet and surgical debridement, initially
to the superficial layers of tissues and subsequently to the deeper layers
(Figures 5.2, 5.3). After scrubbing the skin with soap and irrigating the
wound with saline, prep the skin with antiseptic. Do 7oz use antiseptics
within the wound.

2 Debride the wound meticulously to remove any loose foreign material
such as dirt, grass, wood, glass or clothing. With a scalpel or dissecting
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Figure 5.1 Figure 5.2

scissors, remove all adherent foreign material along with a thin margin of
underlying tissue and then irrigate the wound again. Continue the cycle
of surgical debridement and saline irrigation until the wound is completely
clean.

3 Leave the wound open after debridement to allow healing by secondary
intention. Pack it lightly with damp saline gauze and cover the packed
wound with a dry dressing. Change the packing and dressing daily or
more often if the outer dressing becomes damp with blood or other body
fluids. Large defects will require closure with flaps or skin grafts but may
be initially managed with saline packing.

Drains

Drainage of a wound or body cavity is indicated when there is risk of blood
or serous fluid collection or when there is pus or gross wound contamination.
The type of drain used depends on both indication and availability.

Drains are classified as open or closed and active or passive:
® Closed drains do not allow the entry of atmospheric air and require
either suction or differential pressure to function
® Open drains allow atmospheric air access to the wound or body cavity

® Continuous suction drains with air vents are open but active drains.

Drains are not a substitute for good haemostasis or for good surgical technique
and should not be left in place too long. They are usually left in place only
until the situation which indicated insertion is resolved, there is no longer
any fluid drainage or the drain is not functioning. Leaving a non-functioning
drain in place unnecessarily exposes the patient to an increased risk of infection.

SPLIT-SKIN GRAFTING

Skin is the best cover for a wound. If a wound cannot be closed primarily,
close it with a skin graft. Closure of a large defect with a skin graft requires a
qualified practitioner who has received specific training.
® The recipient site should be healthy with no evidence of infection: a
fresh clean wound or a wound with healthy granulation tissue

Figure 5.3

KEY POINTS

® Suction drains are active and
closed

® Differential pressure drains are
closed and passive

® Latex drains, which function by
capillary action, are passive
and open.

5-3
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® The donor site is usually the anterolateral or posterolateral surface of
the thigh

® Local anaesthetics are appropriate for small grafts; spinal or general
anaesthesia is necessary for large grafts.

Technique

1 To perform a skin graft, prepare the donor site with antiseptic, isolate

with drapes and lubricate with mineral oil.

Take small grafts with a razor blade held with an artery forcep or an adapted
shaving instrument. Start by applying the cutting edge of the blade at an
angle to the skin; after the first incision lay the blade flat.

For large grafts, use a skin-grafting knife or electric dermatome (Figure
5.4) in one hand and apply traction to the grafting board on the donor
site. Instruct an assistant to apply counter-traction to keep the skin taut
by holding a second board in the same manner. Cut the skin with regular
back-and-forth movements while progressively sliding the first board ahead
of the knife (Figure 5.5).
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Figure 5.4

Figure 5.5

3 If the donor area has a homogeneous bleeding surface after the graft has

been taken, it is split-skin thickness; exposed fat on the donor site indicates
that the graft is too deep and full thickness skin has been removed. Adjust
the blade and your technique to make the cut closer to the surface.

As the cut skin appears over the blade, instruct an assistant to lift it gently
out of the way with non-toothed dissecting forceps.

Place the new graft in saline and cover the donor area with petroleum
gauze. Spread the skin graft, with the raw surface upwards, on saline gauze

(Figure 5.0).

Clean the recipient area with saline. Suture the graft in place at a few
points and then secure it with sutures around all edges of the wound.
During the procedure, keep the graft moist with saline and do not pinch
it with instruments.
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Figure 5.6 Figure 5.7

Haematoma formation under the graft is the most common reason for
failure. To prevent it, apply petroleum gauze dressing moulded over the
graft. Secure it with a simple dressing or tie in place with sutures over a
bolus dressing. Small perforations in the graft (Figure 5.7) allow blood to
escape and help prevent the formation of a haematoma.

6 Apply additional layers of gauze and cotton wool and, finally, a firm, even
bandage. Leave the graft undisturbed for 5 days unless infection or
haematoma is suspected. After that, change the dressing daily or every
other day. After the initial dressing change, inspect the graft at least every
48 hours. If the graft is raised with serum, release the collection by aspirating
with a hypodermic syringe or puncture the graft with a knife.

7 After 7 to 10 days, remove any sutures, gently wash the grafted area, and
lubricate it with mineral oil. The second week after grafting, instruct the
patient in regular massage and exercise of the grafted area, especially if it is
located on the hand, the neck or extremities.

5.2 SPECIFIC LACERATIONS AND WOUNDS

BLOOD VESSELS, NERVES AND TENDONS

Assess the function of tendons, nerves and blood vessels distal to the laceration.
Ligate lacerated vessels whether or not they are bleeding, as the vessels which
are not bleeding may do so at a later time. Large damaged vessels may need to
be divided between ligatures. Before dividing these larger vessels or an end
artery, test the effect on the distal circulation by temporary occlusion of the
vessel.

Loosely oppose the ends of divided nerves by inserting one or two sutures
through the nerve sheath. Similarly fix tendon ends to prevent retraction.
These sutures should be long enough to assist in tendon or nerve identification
at a subsequent procedure. Formal repair of nerves and flexor tendons is not
urgent and is best undertaken later by a qualified surgeon.

FACIAL LACERATIONS

It is appropriate to manage most facial wounds in the outpatient department.
Clean the skin with soap and water, while protecting the patient’s eyes. Irrigate

KEY POINTS

® |acerations may be associated
with neurovascular or other
serious injury; a complete
examination is required to
identify injuries that are not
immediately obvious

® Minor problems are important
because mismanagement can
lead to major detrimental
consequences.
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Figure 5.8

the wound with saline. Preserve tissue, especially skin, but remove all foreign
material and all obviously devitalized tissue. Close with simple monofilament
non-absorbable sutures of 4/0 or 5/0. Reinforce the skin closure with skin
tapes. To avoid skin marking, remove sutures at 3 to 5 days. If the wound is
contaminated, give prophylactic antibiotics to prevent cellulitis.

Large facial wounds or wounds associated with tissue loss require referral for
specialized care after primary management. Arrest obvious bleeding, clean
wounds and remove all foreign material. Tack the wound edges in place with
a few monofilament sutures after the wound is packed with a sterile saline
dressing.

LIP LACERATIONS

Small lacerations of the buccal mucosa do not require suturing. Advise the
patient to rinse the mouth frequently, particularly after meals. Local anaesthesia
is adequate for lacerations that do require suturing. For good cosmesis, proper
anatomical alignment of the vermillion border is essential. To achieve this
alignment, place the first stitch at the border (Figure 5.8). This region may be
distorted by the swelling caused by local anaesthetic or blanched by adrenaline,
so to assure accuracy, premark the vermillion border with a pen.

After the initial suture is inserted, repair the rest of the wound in layers,
starting with the mucosa and progressing to the muscles and finally the skin
(Figures 5.9, 5.10). Use interrupted 4/0 or 3/0 absorbable suture for the inner
layers and 4/0 or 5/0 monofilament non-absorbable suture in the skin.
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Figure 5.9 Figure 5.10

WOUNDS OF THE TONGUE

Most wounds of the tongue heal rapidly without suturing. Lacerations with a
raised flap on the lateral border or the dorsum of the tongue need to be
sutured (Figure 5.11). Suture the flap to its bed with 4/0 or 3/0 buried,
absorbable stitches (Figure 5.12). Local anaesthesia is sufficient. Instruct the
patient to rinse the mouth regularly until healing is complete.
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Figure 5.11 Figure 5.12

EAR AND NOSE LACERATIONS

The three-dimensional curves of the pinna and nares and the presence of
cartilage present difficulties when injured. Wounds are commonly irregular,
with cartilage exposed by loss of skin.

Use the folds of the ear or nose as landmarks to help restore anatomical
alignment. Close the wound in layers with fine sutures, using absorbable
sutures for the cartilage (Figures 5.13, 5.14).

The dressings are important. Support the pinna on both sides with moist
cotton pads and firmly bandage to reduce haematoma formation (Figure 5.15).
Cover exposed cartilage either by wound closure or split thickness skin grafts.
Wounds of the ear and nose may result in deformities or necrosis of the

cartilage.

Figure 5.13 Figure 5.14 Figure 5.15

NOSE BLEED (EPISTAXIS)

Epistaxis often occurs from the plexus of veins in the anterior part of the
nasal septum (Figure 5.16). In children it is often due to nose picking; other
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Common site of
bleeding

Figure 5.16

Figure 5.17

causes include trauma, a foreign body, Burkitt’s lymphoma and naso-
pharyngeal carcinoma.

Manage epistaxis with the patient in a sitting position. Remove blood clots
from the nose and throat to visualize the site of bleeding and confirm the
diagnosis. Pinch the nose between your fingers and thumb while applying
icepacks to the nose and forehead. Continue to apply pressure. Bleeding will
usually stop within 10 minutes. If bleeding continues, pack the anterior nares
with petroleum impregnated ribbon gauze.

If bleeding continues after packing, the posterior nasopharynx may be the
source of bleeding. Apply pressure using the balloon of a Foley catheter.
Lubricate the catheter, and pass it through the nose until the tip reaches the
oropharynx. Withdraw it a short distance to bring the balloon into the
nasopharynx. Inflate the balloon with water, enough to exert pressure but not
to cause discomfort (5-10 ml of water is usually adequate for an adult, but
use no more than 5 ml for a child). Gently pull the catheter forward until the
balloon is held in the posterior choana (Figure 5.17).

Tape the catheter to the forehead or cheek in the same manner as a nasogastric
tube. With the catheter in place, pack the anterior nares with petroleum gauze.
Deflate the Foley catheter after 48 hours and, if bleeding does not recur,
remove it.

OCULAR TRAUMA

Eye injuries are common and are an important cause of blindness. Early
diagnosis and proper treatment are imperative to prevent blindness.

Superficial injuries

Superficial lacerations of the conjunctiva or cornea do not require surgical
intervention. If a foreign body is not present, copiously irrigate the eyelid and
eye with sterile saline, apply tetracycline 1% eye ointment and apply an eye
pad with the eyelids closed. Leave the dressing in place for 24 hours, and then
re-examine the eye and eyelids. If the injury has resolved or is improving,
continue applying antibiotic eye ointment 3 times daily for 3 days.

Eyelid lacerations

Carry out wound toilet and minimal debridement, preserving as much tissue
as possible. Never shave the brow or invert hair-bearing skin into the wound.
If the laceration involves the lid margin, place an intermarginal suture behind
the eyelashes to assure precise alignment of the wound (Figure 5.18). Carry
out the repair in layers: the conjunctiva and tarsus with 6/0 absorbable suture,
the skin with 6/0 non-absorbable suture and muscle (orbicularis oculi) with
6/0 absorbable suture (Figure 5.19). Tie suture knots away from the orbit.

Lacerations involving the inferior lacrimal canaliculus require canalicular repair.
Refer the patient for specialized surgical management of the duct but, prior
to referral, repair the lid laceration.
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Figure 5.18 Figure 5.19

Eye

The first objective in the management of eye injuries is to save sight and to
prevent the progression of conditions that could produce further damage.

Blunt trauma

Hyphaema (blood in the anterior chamber) is caused by blunt trauma. Check
for raised intraocular pressure. If intraocular pressure is elevated or indicated
by a total hyphaema or pain, administer acetazolamide 250 mg orally every
6 hours. If a patient has hyphaema, admit to hospital, put on complete bed
rest, sedate, and patch both eyes. Examine and dress the eye daily. If the
hyphaema is not resolving in 5 days, refer the patient.

Lacerations and penetrating trauma

Manage perforations of the cornea without iris prolapse and with a deep
intact anterior chamber with local atropine (1% drops or ointment) and local
antibiotics (1% eye drops). Dress the injured eye with a sterile pad and examine
it daily. After 24 hours, if the anterior chamber remains formed, apply atropine
1% and antibiotic eye ointment daily for another week.

If the anterior chamber is flat, apply a bandage for 24 hours. If the anterior
chamber does not reform, refer the patient.

Refer patients with perforation of the cornea complicated with iris
incarceration or posterior rupture of the globe. Suspect a posterior rupture of
the globe if there is low intraocular pressure and poor vision. Instil atropine
1%, protect the injured eye with a sterile pad and shield and refer the patient
to an ophthalmologist.

Measurement of intraocular pressure

Measure the pressure by means of a Schiotz tonometer. With the patient
prone, instil anaesthetic drops in both eyes. Instruct the patient to look up
keeping the eyes steady. With your free hand gently separate the lids without
pressing the eyeball and apply the tonometer at right angles to the cornea
(Figure 5.20). Note the reading on the scale and obtain the corresponding
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Figure 5.20

value in millimetres of mercury (mmHg) or kilopascals (kPa) from a conversion
table. Verify readings at the upper end of the scale by repeating the
measurement using the additional weights supplied in the instrument set.
Repeat the procedure for the other eye. An intraocular pressure above
25 mmHg (3.33 kPa) is above normal but not necessarily diagnostic. Values
above 30 mmHg (4.00 kPa) indicate probable glaucoma, for which the patient
will need immediate referral or treatment.

OPEN FRACTURES

Open fractures, also known as compound fractures, are injuries involving
both bone and soft tissue. The soft tissue injury allows contamination of the
fracture site. All open fractures are contaminated, so primary closure is
absolutely contraindicated. Wound closure predisposes to anaerobic infection
and chronic osteomyelitis. Treat with wound toilet, debridement and fracture
immobilization. Prior to debridement, take a swab for bacteriological
examination and administer systemic antibiotics.

When debriding a compound fracture, remove free fragments of bone with
no obvious blood supply. Do not strip muscle and periosteum from the
fractured bone. Leave vessels, nerves and tendons that are intact. Surgical
toilet of these wounds is an emergency. Perform the debridement within
6 hours and do not delay for referral. Osteomyelitis is a grave complication,
which can be avoided with proper and expeditious wound toilet.

Stabilize the fracture after wound debridement; perform definitive fracture
treatment at a later time.
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Achieve stabilization with a well-padded posterior plaster slab, a complete
plaster cast split to prevent compartment syndrome, traction or, if available,
an external fixator (see Unit 17: Orthopaedic Techniques).

TENDON LACERATIONS

Perform immediate repair of tendon lacerations by primary suture for flexor
tendons in the forearm; extensor tendons of the forearm, wrist, fingers; extensor
tendons on the dorsum of the ankle and foot; and the Achilles tendon. Delay
the repair of divided finger flexor tendons within the synovial sheath until
the wound is clean and closed and a qualified surgeon is available.

To accomplish the repair, use a general or regional anaesthetic. After debriding
the wound, pass a loop suture (3/0 non-absorbable or 3/0 polyglycolic acid)
on a straight needle into the tendon through the cut surface close to the edge
so that it emerges 0.5 cm beyond. Construct a figure-of-8 suture, finally
bringing the needle out again through the cut surface (Figures 5.21, 5.22,
5.23). Pull the two ends of the suture to take up the slack, but do not bunch
the tendon. Deal similarly with the other end of the tendon and then tie the
corresponding suture ends to each other, closely approximating the cut ends
of the tendon and burying the knots deep between them (Figure 5.24). Cut
the sutures short. Hold the repaired tendons in a relaxed position with a
splint for 3 weeks.

Figure 5.21

Figure 5.22

Figure 5.23 Figure 5.24

ANIMAL BITES

The risks arising from animal bites include:
® Direct tissue damage
® Allergic reactions
® Infection
® Envenomation
°

Disease transmission.

First aid includes washing the wound to remove toxins, a sterile dressing,
antibiotic and tetanus prophylaxis. Treat allergic reactions with antihistamines
or adrenaline.

Dog, cat and human bites

Dog bites occur about the head and neck in children and cause severe tissue
damage. Human bites most often involve the hand but can involve the arms,
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breast or genitalia. The metacarpophlangeal joints or extensor tendons are
commonly injured. Treat human bites with aggressive debridement and
antibiotics to prevent infection.

Evaluate nerve, tendon and vascular function. Irrigate wounds with saline
and remove foreign bodies and devitalized tissue. Assume wound
contamination is polymicrobial and give antibiotic coverage for both aerobic
and anaerobic organisms. Cat and human bites are particularly prone to
infection. Close facial wounds primarily; close extremity wounds and wounds
older than 6 hours by delayed primary or secondary closure. Immobilize
extremities and elevate the injured part. If underlying structures including
bone, joints and tendons are involved, consider specialized care. Determine
the need for rabies prophylaxis.

Rabies prophylaxis

Bites from wild and domestic animals are the source of rabies infection with
the unvaccinated dog being the major source. If a domestic animal is captured,
observe it for 10 days for signs of rabies. If none develops, the animal is
considered non-rabid and the patient is safe.

Penetration of the skin by teeth in an unprovoked attack from an animal
increases the chance that the animal is rabid. Consider rabies prophylaxis,
irrigate and debride the wound.

Post-exposure rabies prophylaxis includes both Human Rabies Immune
Globulin (HRIG) and vaccine. There are two types of vaccine:
® Human diploid rabies vaccine

® Absorbed rabies vaccine.

1 ml of either rabies vaccine is given on days 1, 3, 7, 14 and 28 intramuscularly
in the deltoid (adults) or the anterior thigh (children). Give HRIG at a dose
of 20 IU/kg. Infiltrate half around the wound and give the rest in the gluteal

muscle.

HRIG is not indicated in vaccinated individuals or more than 7 days after
exposure. Local pain and low grade fever may complicate HRIG or rabies
vaccine.

Snakebite

Become familiar with the local poisonous snakes. Venom is a mixture of
enzymes and non-enzymatic compounds. Neurotoxins cause respiratory arrest,
cardiotoxins cause cardiac arrest and cytotoxins cause soft tissue destruction,
infection and renal failure from myoglobinuria. Alterations in coagulation

lead to bleeding.

Not all bites from poisonous snakes result in envenomation. The initial bite
is not always painful and may or may not have paired fang marks. If no pain
or swelling is present within 30 minutes, injection of venom probably did
not occur. Non-poisonous bites are less painful and produce rows of punctures
which may be associated with local tissue reaction.
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Treatment includes:
® First aid
® Wound care
® Systemic support
°

Antivenoms.

First aid

The spread of venom occurs via the lymphatic system and can be prevented
by applying a pressure bandage (not a tourniquet) to the wound and splinting
the extremity. Do not allow the patient to walk.

Wound care

Do not make cuts about the wound; it has no proven value. Give tetanus
prophylaxis to the non-immune. If infection is present, give antibiotics and,
if there is marked swelling, perform a fasciotomy. If needed, clean the wound
and debride necrotic tissue. Neglected cases may require amputation.

Systemic support

Admit to intensive care for observation. Draw a blood sample for
crossmatching, assess the coagulation status, evaluate the urine for blood and
perform an ECG. Watch for signs of respiratory failure. Treat respiratory
failure with intubation and ventilation. If the patient has cranial nerve palsies,
administer neostygmine to prevent respiratory failure. Use crystalloid volume
expanders to maintain blood pressure and urine output. Use ionotropic support
only for life-threatening hypotension.

Antivenom

If systemic spread is suspected give antivenom. If the snake species is known,
give a specific monovalent antivenom intravenously over 30 minutes. If there
is doubt, give polyvalent antivenom. If the patient has been previously exposed
to horse serum give a test dose. When in doubt, give antihistamines and IV
steroids prior to the antivenom to prevent allergic reactions. Usually one
ampoule (50 ml) of antivenom is sufficient but give repeated doses until the
effect of venom is neutralized. In small centres, keep at least two ampoules of
the antivenom appropriate for the local snake population.

Thermal burns are a severe form of trauma which cause significant soft tissue
injury as well as metabolic changes affecting fluid balance. While most burns
are minor and do not require hospitalization, extensive burns are a life-
threatening emergency. Extremes of age influence the outcome; the very young
and the very old do not tolerate burns well. The circumstances of a burn
injury will indicate possible associated injuries.

Begin treatment with airway management and fluid resuscitation. The volume
of normal saline or Ringer’s lactate required is estimated using the Rule of 9.
Complete the primary and secondary survey and then begin wound treatment
(see pages 34—37 in the Annex: Primary Trauma Care Manual).
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Thermal energy causes coagulation and death of varying levels to the epidermis,
dermis and subcutaneous tissues. Viable tissue on the periphery of the burn
may be salvaged if tissue perfusion is maintained and infection is controlled.

Classification of depth of burn

The depth of a burn depends upon the temperature of the heat source and
the duration of its application. Burns can be classified as superficial, dermal
or full-thickness. Flash burns are generally superficial; carbon deposits from
smoke may give such burns a charred appearance. House fires, burning
clothing, burning cooking oil, hot water scalds and chemicals usually produce
mixed full-thickness and dermal burns; whereas molten metal, electric current,
and hot-press machines normally cause full-thickness burns.

First degree (superficial) burns

The tissue damage is restricted to the epidermis and upper dermis. Nerve
endings in the dermis become hypersensitive and the burn surface is painful.
Blister formation is common. If the burn remains free from contamination,
healing without scarring takes place in 7-10 days.

Second degree (dermal) burns

The lowest layer of the epidermis, the germinal layer, derives support and
nourishment from the dermis. Portions of the germinal layer remain viable
within the dermis and are able to re-epithelialize the wound. A deeper burn
penetrates into the dermis and fewer epidermal elements survive. The amount
of residual scarring correlates with the density of surviving epidermal elements.
Healing of deep dermal burns may take longer than 21 days and usually
occurs with such severe scarring that skin grafting is reccommended. Because
the vessels and nerve endings of the dermis are damaged, dermal burns appear
paler and are less painful than superficial burns.

Third degree (full-thickness) burns

Full-thickness burns destroy all epidermal and dermal structures. The
coagulated protein gives the burn a white appearance, and neither circulation
nor sensation are present. After separation of the dead eschar, healing proceeds
very slowly from the wound edges. Skin grafting is always required, unless
the area is very small. Severe scarring is inevitable.

Mixed depth

Burns are frequently of mixed depth. Estimate the average depth by the
appearance and the presence of sensation. Base resuscitation on the total of
second and third degree burns and local treatment on the burn thickness at
any specific site.

Wound care

First aid

If the patient arrives at the health facility without first aid having been given,
drench the burn thoroughly with cool water to prevent further damage and
remove all burned clothing. If the burn area is limited, immerse the site in
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cold water for 30 minutes to reduce pain and oedema and to minimize tissue
damage.

If the area of the burn is large, after it has been doused with cool water, apply
clean wraps about the burned area (or the whole patient) to prevent systemic
heat loss and hypothermia. Hypothermia is a particular risk in young children.
The first 6 hours following injury are critical; transport the patient with severe
burns to a hospital as soon as possible.

Initial treatment
Initially, burns are sterile. Focus the treatment on speedy healing and

prevention of infection. In all cases, administer tetanus prophylaxis (see pages
4-11 to 4-12).

Except in very small burns, debride all bullae. Excise adherent necrotic (dead)
tissue initially and debride all necrotic tissue over the first several days. After
debridement, gently cleanse the burn with 0.25% (2.5 g/litre) chlorhexidine
solution, 0.1% (1 g/litre) cetrimide solution, or another mild water-based
antiseptic. Do 7oz use alcohol-based solutions. Gentle scrubbing will remove
the loose necrotic tissue. Apply a thin layer of antibiotic cream (silver
sulfadiazine). Dress the burn with petroleum gauze and dry gauze thick enough
to prevent seepage to the outer layers.

Daily treatment

Change the dressing on the burn daily (twice daily if possible) or as often as
necessary to prevent seepage through the dressing. On each dressing change,
remove any loose tissue. Inspect the wounds for discoloration or haemorrhage
which indicate developing infection. Fever is not a useful sign as it may persist
until the burn wound is closed. Cellulitis in the surrounding tissue is a better
indicator of infection. Give systemic antibiotics in cases of haemolytic
streptococcal wound infection or septicaemia. Pseudomonas aeruginosa
infection often results in septicaemia and death. Treat with systemic
aminoglycosides.

Administer topical antibiotic chemotherapy daily. Silver nitrate (0.5%
aqueous) is the cheapest, is applied with occlusive dressings but does not
penetrate eschar. It depletes electrolytes and stains the local environment.
Use silver sulfadiazine (1% miscible ointment) with a single layer dressing. It
has limited eschar penetration and may cause neutropenia. Mafenide acetate
(11% in a miscible ointment) is used without dressings. It penetrates eschar
but causes acidosis. Alternating these agents is an appropriate strategy.

Treat burned hands with special care to preserve function. Cover the hands
with silver sulfadiazine and place them in loose polythene gloves or bags secured
at the wrist with a crepe bandage. Elevate the hands for the first 48 hours,
and then start the patient on hand exercises. At least once a day, remove the
gloves, bathe the hands, inspect the burn and then reapply silver sulfadiazine
and the gloves. If skin grafting is necessary, consider treatment by a specialist
after healthy granulation tissue appears.

Healing phase

The depth of the burn and the surface involved influence the duration of the
healing phase. Without infection, superficial burns heal rapidly. Apply split
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KEY POINTS

e The removal of a foreign body
may be urgent, as in the case
of airway compromise or
unnecessary, as in the case of
some deep metal fragments

e Foreign body removal may be
difficult or time-consuming; the
patient should therefore be
anaesthetized

e X-ray or fluoroscopy is
recommended for the removal
of radiopaque objects

e Foreign bodies in the cranium,
chest or abdomen or in close
proximity to vital structures
must be removed in an
operating room with a team
prepared to manage possible
complications.

thickness skin grafts to full-thickness burns after wound excision or the
appearance of healthy granulation tissue.

Plan to provide long term care to the patient. Burn scars undergo maturation,
at first being red, raised and uncomfortable. They frequently become
hypertrophic and form keloids. They flatten, soften and fade with time, but
the process is unpredictable and can take up to two years.

In children, the scars cannot expand to keep pace with the growth of the
child and may lead to contractures. Arrange for early surgical release of
contractures before they interfere with growth.

Burn scars on the face lead to cosmetic deformity, ectropion and contractures
about the lips. Ectropion can lead to exposure keratitis and blindness and lip
deformity restricts eating and mouth care. Consider specialized care for these
patients as skin grafting is often not sufficient to correct facial deformity.

Nutrition

The patient’s energy and protein requirements will be extremely high due to
the catabolism of trauma, heat loss, infection and demands of tissue
regeneration. If necessary, feed the patient through a nasogastric tube to ensure
an adequate energy intake (up to 6000 kcal a day). Anaemia and malnutrition
prevent burn wound healing and result in failure of skin grafts. Eggs and
peanut oil are good, locally available supplements.

5.4 FOREIGN BODIES

SPECIFIC FOREIGN BODY LOCATIONS

Eye

Conjunctiva

Use sterile saline to wash out a foreign body embedded in the conjunctiva or,
after administering a topical anaesthetic, wipe it away with a sterile, cotton
tipped applicator. Eversion of the lid may be necessary to expose the foreign

body.

Cornea

If the patient complains of the feeling of a foreign body but none is seen, instil
two drops of 2% sodium fluorescein. A corneal abrasion, which the patient
cannot distinguish from a foreign body, will be confirmed by the retention of
green pigment in the abrasion. To remove a superficial corneal foreign body, use
a 27-gauge needle. Apply antibiotic eye ointment and an eye patch for 24 hours.
Refer patients with corneal foreign bodies that cannot be removed and ones
that have corneal inflammation that persists more than 3 days.

Intraocular foreign body

An intraocular foreign body is determined by X-ray or clinical examination.
Apply atropine 1%, dress the eye with a sterile pad and shield and refer the
patient to an ophthalmologist. Immunize all patients with injuries to the
globe for tetanus.
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Ear

Children often insert foreign bodies, such as beans, peas, rice, beads, fruit
seeds or small stones into their ears. Accumulated ear wax is often confused
with foreign bodies. Visualize both the symptomatic and asymptomatic
auditory canal to confirm the presence of a foreign body.

Use a syringe to wash the ear; this will remove most foreign bodies, but is
contraindicated if the foreign body absorbs water: for example, grain or seeds.
If needed, use gentle suction through a soft rubber tube. Rest the suction tip
against the object (Figure 5.25).

Figure 5.25

As an alternative, pass an aural curette or hook beyond the foreign body and
then turn so that the foreign body is withdrawn by the hook (Figures 5.26,
5.27). This requires gentle technique and a quiet patient; children may require
a general anaesthetic. To remove a mobile insect from the ear, immobilize it
with glycerol irrigation followed by a wash with a syringe.

Figure 5.26 Figure 5.27

To remove accumulated ear wax, syringe the ear with warm water. If the wax
remains, instruct the patient to instil glycerol or vegetable oil drops twice
daily for 2 days then repeat the syringe wash.

Nose

Visualize nasal foreign bodies to determine their nature and position. Remove a
foreign body with rough surfaces with angled forceps or pass a hook beyond it,
rotate the hook, and pull the object out. Alternatively, use rubber tube suction.
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Airway

Airway foreign bodies are common in children; peanuts are the most frequent
object. They usually lodge in the right main stem bronchus and follow an
episode of choking while eating. The post aspiration wheeze may be
misdiagnosed as asthma and cause a delay in diagnosis. Bronchoscopic removal
is indicated.

Obstruction of the upper airway with a bolus of food occurs from improper
chewing. It may be associated with poor dentition. Patients present with a
sudden onset of respiratory distress while eating. Treatment is the Heimlich
manoeuvre (see Unit 13: Resuscitation and Preparation for Anaesthesia and
Surgery).

Gastrointestinal tract

Oesophageal and stomach foreign bodies in children usually are coins, while
bones and boluses of meat are more common in adults. Objects lodge at the
cricopharyngeus in the upper oesophagus, the aortic arch in the mid-
oesophagus and the gastro-oesophageal junction in the distal oesophagus.

Remove objects in the upper oesophagus with a laryngoscope and Magill
forceps. A rigid or flexible oesophagoscope is needed for mid and lower
oesophageal objects and the patient should be referred for this treatment.

Superficial lacerations at the oesophageal entrance by fish bones result in a
foreign body sensation to the patient. This will resolve in 24 hours, but may
need endoscopic examination to rule out the presence of a bone.

Smooth objects that reach the stomach will generally pass through the entire
gastrointestinal tract and do not require retrieval. Instruct patients or parents
to check the bowel contents to confirm passage of the object. Consider removal
of sharp objects by endoscopy. Adults with mental disorders may ingest large
objects requiring laparotomy for removal. Treat bezoars (conglomerates of
vegetable matter) by dissolving them with proteolytic enzymes (meat
tenderizer).

Blunt foreign bodies in the small intestine usually pass and exit the
gastrointestinal tract without difficulty. Sharp objects require careful
observation with serial X-rays and operative removal if the clinical signs of
intestinal perforation present. Catharsis is contraindicated.

Colon and rectum

Sharp foreign bodies may perforate the colon during transit. Remove foreign
bodies placed in the rectum using general anaesthesia with muscle relaxation.

Soft tissue

Confirm foreign bodies are present (often pins or needles) in the foot or knee
by X-ray. Make one attempt to remove them under local anaesthesia. If that
fails, perform the procedure with ketamine or regional anaesthesia with
radiological assistance, preferably fluoroscopy.
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Remove bullets in subcutaneous tissue or muscle if they are grossly
contaminated or if the wound requires exploration for other reasons. Leave
deep seated bullets or fragments if vital structures are not in danger. Remove
bullets from joint cavities.

Body cavities

Remove foreign bodies that penetrate the head, chest or abdomen in the
operating room after the patient’s airway has been secured and preparations
are made for the consequences of removal, which could include severe
haemorrhage.

5.5 CELLULITIS AND ABSCESS

GENERAL PRINCIPLES
Cellulitis and lymphangitis

Cellulitis is a superficial, spreading infection of the skin and subcutaneous
tissue and usually follows lacerations and surgical wounds.

The most common causative organism is penicillin sensitive streptococei.
Cellulitis is characterized by signs of inflammation (local pain, tenderness,
swelling and erythema). The border between involved and uninvolved skin is
usually indistinct and systemic illness characterized by fever, chills, malaise
and toxicity is frequently present.

Lymphangitis is inflammation which tracks along the lymphatics in the
subcutaneous tissues. Treat cellulitis and lymphangitis with antibiotics. Failure
to respond to antibiotics suggests abscess formation, which requires surgical
drainage.

Abscess

Treat abscess cavities with incision and drainage to remove accumulated pus.
Diagnose by the presence of one or more of the following signs: extreme
tenderness, local heat and swelling causing tight, shiny skin. Fluctuation is a
reliable sign when present, although its absence does not rule out a deep
abscess or an abscess in tissues with extensive fibrous components. These
tissues include the breast, the perianal area and finger tips. Be suspicious of
deep throbbing pain or of pain which interferes with sleep.

Technique

1 If in doubt about the diagnosis of abscess, confirm the presence of pus
with needle aspiration. Prepare the skin with antiseptic, and give adequate
anaesthesia. A local anaesthetic field block infiltrating uninfected tissue
surrounding the abscess is very effective. Perform the preliminary aspiration
using an 18 gauge or larger needle to confirm the presence of pus (Figure
5.28). Make an incision over the most prominent part of the abscess or
use the needle to guide your incision. Make an adequate incision to provide
complete and free drainage of the cavity. An incision which is too small
will lead to recurrence.

KEY POINTS

e Failure of a superficial infection
to respond to medical
management may be due to
resistance to the antibiotic or
to the presence of an abscess
cavity

e |f an abscess cavity is identified,
drain it with a surgical incision

e Adequate surgical drainage
requires anaesthesia to ensure
that all parts of the abscess
cavity are exposed.

Figure 5.28
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2 Introduce the tip of a pair of artery forceps into the abscess cavity and
open the jaws (Figure 5.29). Explore the cavity with a finger to break
down all septa (Figure 5.30).

3 Extend the incision if necessary for complete drainage (Figure 5.31), but
do not open healthy tissue or tissue planes beyond the abscess wall.

Figure 5.29

Figure 5.30 Figure 5.31

4 Culture the abscess wall. Give antibiotics for cutaneous cellulitis, fever or
if the abscess involves the hand, ear or throat.

5 Irrigate the abscess cavity with saline and drain or pack open. The objective
is to prevent the wound edges from closing, allowing healing to occur
from the bottom of the cavity upward. To provide drainage, place a latex
drain into the depth of the cavity. Fix the drain to the edge of the wound
with a suture and leave in place until the drainage is minimal.

6 Alternatively, pack the cavity open, place several layers of damp saline or
petroleum gauze in the cavity leaving one end outside the wound. Control

bleeding by tight packing.

SPECIFIC SITES

Cellulitis of the face

Cellulitis following a facial wound carries the risk of cavernous-sinus
thrombosis. Monitor the patient closely during antibiotic treatment for signs
of increasing facial oedema. Keep the patient in hospital, if necessary. Explain
to the patient not to squeeze or manipulate infected foci on the face, even if
small. To prevent cavernous-sinus thrombosis, administer heparin by
continuous intravenous infusion.

Ocular infection

Panophthalmitis is a complication of a neglected penetrating injury of the
eye. When efforts to save the eye have failed and the eye is useless, consider
evisceration or enucleation. If possible, refer to an ophthalmologist.

Enucleation of the eye is the surgical removal of the entire globe and requires
an ophthalmologist. Evisceration is the surgical removal of the content of the
globe and does not require a specialist. This procedure involves excision of
the anterior globe and curetting of its contents. If necessary, consider
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evisceration for uncontrolled panophthalmitis. The eviscerated globe is packed
open and treated as an abscess cavity. After healing, refer the patient for a
prosthesis.

Ear infection

Middle ear infection presents with chronic drainage of pus from the external
meatus. Clean the ear, place a cotton wick and apply a gauze dressing. Continue
the administration of antibiotics and give analgesics as needed. Keep the
auditory canal dry and change the dressing when necessary.

Acute mastoiditis is usually a complication of acute otitis media. The patient
complains of fever and pain in the affected ear, with disturbed hearing. There
may be a discharge from the ear. Characteristically there is a tender swelling
in the mastoid area, which pushes the pinna forward and out. Definitive
treatment is exposure of the mastoid air cells by a qualified surgeon. When
this is not possible, initial treatment is to relieve immediate pain with an
incision and drainage of the abscess down to the periosteum.

Technique

1 Using a general or local anaesthetic, make a curved incision over the most
fluctuant part of the abscess or, if not obvious, at 1.5 cm behind the pinna.
Deepen the incision to the periosteum or until pus is found.

2 Take a sample for bacteriological examination and establish free drainage.
Apply petroleum gauze or a small latex drain and dress the area with gauze.

3 Continue the administration of antibiotics and analgesics, and change
dressings as necessary.

4 Remove the drain after 24— 48 hours.

Dental abscess

Treat dental pain initially by cleaning the painful socket or cavity and then
packing it with cotton wool soaked in oil of cloves or a paste of oil of cloves
and zinc oxide.

Tooth extraction is the best way to drain an apical abscess when there are no
facilities for root canal treatment. Remove a tooth if it cannot be preserved, is
loose and tender, or causes uncontrollable pain.

Explain the procedure to the patient and obtain permission to remove the
tooth. Dental forceps are designed to fit the shape of the teeth including their
roots. The inexperienced operator will find it simpler to rely on one pair of
universal forceps for the upper jaw and one for the lower (Figure 5.32).

The upper molars have three roots, two buccal and one palatal, whereas the
lower molars have two, one medial and one distal. The upper first premolars
have two roots side by side, one buccal and one palatal. All the other teeth are
single-rooted.

Use local infiltration analgesia for extraction of all but the lower molars, which
may require a mandibular nerve block. Occasionally, general anaesthesia is
appropriate.

Figure 5.32

5-21



Surgical Care at the District Hospital

Figure 5.34

Technique

1 Seat the patient in a chair with a high back to support the head. After the
patient has rinsed the mouth, swab the gum with 70% ethanol. Insert a
25-gauge, 25 mm needle at the junction of the mucoperiosteum of the
gum and the cheek, parallel to the axis of the tooth (Figure 5.33).

Advance the needle 0.5 to 1 cm, level with the apex of the tooth, just
above the periosteum. The bevel of the needle should face the tooth.
Infiltrate the tissues with 1 ml of 1% lidocaine with adrenaline
(epinephrine) and repeat the procedure on the other side of the tooth.
Confirm the onset of numbness before handling the tooth.

2 Ifyou are right-handed, stand behind and to the right of the patient when
extracting lower right molar or premolar teeth. Face the patient, to the
patient’s right, when working on all other teeth. Separate the gum from
the tooth with a straight elevator. While supporting the alveolus with thumb
and finger of your other hand, apply the forceps to either side of the crown,
parallel with the long axis of the root. Position the palatal or lingual blade
first. Push the blades of the forceps up or down the periodontal membrane
on either side of the tooth, depending on which jaw you are working on
(Figure 5.34). Successful extraction occurs if you drive the blades of the
forceps as far along the periodontal membrane as possible.

Firmly grip the root of the tooth with the forceps and loosen the tooth
with gentle rocking movements from buccal to lingual or palatal side. If
the tooth does not begin to move, loosen the forceps, push them deeper,
and repeat the rocking movements. Avoid excessive lateral force on a tooth,
as this can lead to its fracture.

3 Carefully inspect the extracted tooth to confirm its complete removal. A
broken root is best removed by loosening the tissue between the root and
the bone with a curved elevator. After the tooth has been completely
removed, squeeze the sides of the socket together for a minute or two and
place a dental roll over the socket. Instruct the patient to bite on it for a
short while. After the patient has rinsed the mouth, inspect the cavity for
bleeding. Arrest profuse bleeding that will not stop, even when pressure is
applied, with mattress sutures of absorbable suture across the cavity.

4 Warn the patient not to rinse the mouth again for the first 24 hours or the
blood clot may be washed out, leaving a dry socket. Have the patient rinse
the mouth frequently with saline during the next few days. Analgesia may
be needed. Warn the patient against exploring the cavity with a finger. If
gross dental sepsis occurs, administer penicillin for 48 hours and consider
giving tetanus toxoid.

Throat and neck abscesses

Non-emergency operations on the throat, including tonsillectomy, should be
performed only by qualified surgeons.

Incision and drainage of peritonsillar abscess

Peritonsillar abscess (quinsy) is a complication of acute tonsillitis. The patient
develops progressive pain in the throat which radiates to the ear. The neck is
rigid, and there is fever, dysarthria, dysphagia, drooling, trismus, foul breath
and lymphadenopathy. Local swelling causes the anterior tonsillar pillar to

5-22



Basic surgical procedures

bulge and displaces the soft palate and uvula. The overlying mucosa is inflamed,
sometimes with a small spot discharging pus. The differential diagnosis includes
diphtheria or mononucleosis.

Technique

1 Administer antibiotics and analgesics and place the patient in a sitting
position with the head supported. Spray the region of the abscess with
2—4% lidocaine. A local anaesthetic is safer than general anaesthesia because
of the potential for aspiration with general anaesthetic.

2 Retract the tongue with a large tongue depressor or have an assistant hold
it out between a gauze-covered finger and thumb. Perform a preliminary
needle aspiration (Figure 5.35) and then incise the most prominent part
of the swelling near the anterior pillar (Figure 5.36). Introduce the point
of a pair of artery forceps or sinus forceps into the incision, and open the
jaws of the forceps to improve drainage (Figure 5.37). Aspirate the cavity
with suction and lavage it with saline.
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Figure 5.35 Figure 5.36

Instruct the patient to gargle with warm salt water several times a day for
about 5 days. Continue antibiotics for one week and give analgesics as
necessary.

Retropharyngeal abscess

Retropharyngeal abscesses occur in children and may compromise the airway.
They result from infection of the adenoids or the nasopharynx and must be
differentiated from cellulitis. The child cannot eat, has a voice change, is
irritable and has croup and fever. The neck is rigid and breathing is noisy. In
the early stages of the abscess the pharynx may look normal but, with
progression, swelling appears in the back of the pharynx.

A lateral X-ray reveals widening of the retropharyngeal space. The differential
diagnosis includes tuberculosis. Obtain a white-cell count and differential,
determine the erythrocyte sedimentation rate and test the skin reaction to
tuberculin (Mantoux test). Administer antibiotics and analgesics. Treat a
patient with tuberculosis with specific antituberculous medication.

Spray the back of the throat with local anaesthetic. While an assistant steadies
the patient’s head, retract the tongue with a depressor. Incise the summit of

Figure 5.37
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Figure 5.38

the bulge vertically. Introduce the tip of an artery forceps and open the jaws
to facilitate drainage. Remove the pus with suction. Instruct the patient to
gargle regularly with warm salt water. Administer antibiotics and analgesics.

Acute abscess of the neck

Deep abscesses in the neck arise in lymph nodes. Differentiate abscesses from
lymphadenopathy. Examine the patient’s mouth and throat, particularly the
tonsils and teeth to identify a primary focus. If the abscess is acute and clearly
pointing, perform a simple incision and drainage. In children, treat an abscess
of the neck by repeated aspiration. For small, superficial abscesses, aspirate
the cavity using a syringe with a wide-bore needle.

Perform incision and drainage under general anaesthesia for large abscess
cavities. Because of the complexity of the neck, surgical intervention requires
a qualified surgeon with adequate support. Place the incision in a skin crease
centred over the most prominent or fluctuant part of the abscess. Spread the
wound edges with a pair of sinus or artery forceps to facilitate drainage. Take
a sample of pus for bacteriological tests, including an examination for
tuberculosis. Remove necrotic tissue, but avoid undue probing or dissection.
Insert a soft latex drain. Remove the drain after 24—48 hours. Hold gauze
dressings in place with tape.

Mastitis and breast abscess

Breast infections, common during lactation, are most often caused by penicillin
resistant staphylococcus aureus. The bacteria gain entrance through a cracked
nipple causing mastitis (breast cellulitis) which may progress to abscess
formation. The features of a breast abscess are pain, tender swelling and fever.
The skin becomes shiny and tight but, in the early stages, fluctuation is unusual.
Failure of mastitis to respond to antibiotics suggests abscess formation even
in the absence of fluctuation. When in doubt about the diagnosis, perform a
needle aspiration to confirm the presence of pus.

The differential diagnosis of mastitis includes the rare but aggressive
inflammatory carcinoma of the breast. Patients present with an advanced
abscess in which the overlying skin has broken down and the pus is discharging.
If the woman is not lactating, a neglected carcinoma should not be excluded.

Successful drainage of a breast abscess requires adequate anaesthesia; ketamine,
a wide field block or a general anaesthetic. Prepare the skin with antiseptic
and drape the area. Make a radial incision over the most prominent part of
the abscess or the site of the needle aspiration (Figure 5.38).

Introduce the tip of a pair of artery forceps or a pair of scissors to widen the
opening and allow the pus to escape (Figure 5.39). Extend the incision if
necessary. Obtain cultures for bacteria, fungus and tuberculosis. Break down
all loculi with a finger to result in a single cavity (Figure 5.40). Irrigate the
cavity with saline and then either pack with damp saline gauze or insert a
latex drain through the wound (Figure 5.41).
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Figure 5.39 Figure 5.40

Dress the wound with gauze. Give analgesics as required, but antibiotic
treatment is unnecessary unless there is cellulitis. Change dressings as necessary,
and remove the drain when the discharge is minimal.

Have the patient continue breastfeeding, unless she is HIV positive. The child
may feed from both breasts but, if this is too painful for the mother, she may
express the milk from the affected breast.

Thoracic empyema

Thoracic empyema is the presence of pus in the pleural cavity. It can complicate
lung, mediastinal or chest-wall infections and injuries. Rarely the source is a
liver abscess. The infection results from mixed flora including staphylococci,
streptococci, coliform bacteria, tuberculosis.

An empyema is either acute or chronic. It can invade adjacent tissues or cause
abscesses to form in other organs.

Characteristic features are chest pain, fever and an irritating, dry cough. The
affected area is dull to percussion, with an absence of, or markedly reduced,
breath sounds. Diagnostic aids include a chest X-ray, white cell count,
haemoglobin and urinalysis. A chest X-ray shows evidence of fluid in the
pleural cavity, often with features of the underlying disease.

Needle aspiration of the chest is diagnostic. Examine the pus for the infecting
organisms. Small acute empyema should be treated by repeated aspiration.
Treat a moderate or large collection by placement of a chest tube attached to
an underwater seal (see Unit 16: Acute Trauma Management). Indications for
underwater seal chest drainage at the district hospital are pneumothorax,
haemothorax, haemopneumothorax and acute empyema.

Give systemic antibiotics (do not instil them into the pleural cavity) and
analgesics. If there is evidence of loculation or failure of lung expansion, refer
the patient.

Patients with chronic empyema present with minimal signs and symptoms.
Features include finger clubbing, mild chest discomfort and cough. Patients
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Figure 5.42

are generally in poor health and may have chronic sepsis, including metastatic
abscesses, and malnutrition. The inflamed pleura is thickened and loculated
and it is not possible to drain the pleural cavity adequately using underwater
seal intercostal drainage. Refer for specialized surgical care.

Pyomyositis

Pyomyositis is an intramuscular abscess occurring in the large muscles of the
limbs and trunk, most commonly in adolescent males. It presents with tender,
painful muscles and fever. It is usually single but can occur in multiple distantly
separated muscle groups. Staphylococcus aureus is the causative organism in
over 90% of immune competent patients. Blood cultures are often negative
and leukocytosis may be absent. In immune compromised patients, including
those who are HIV positive or diabetic, gram negative and fungal pyomyositis
may occur.

Aspiration of pus with a large bore needle (14 or 16 gauge) is diagnostic.
Treat with incision and drainage. Leave a latex drain in place at least 48 hours.

Infections of the hand

Staphylococci are the organisms commonly responsible for acute infections
of the hand. An early infection may resolve with antibiotics alone but incision
and drainage are usually needed. Antibiotics should be given until sepsis is
controlled.

Patients present with a history of throbbing pain, warm, tender swelling, a
flexion deformity of the finger and pain on movement. Confirm the abscess
with needle aspiration. Obtain an X-ray of the hand to determine if there is
bone involvement and perform a Gram stain on the pus.

Give general or regional anaesthesia and proceed with incision and drainage.
Make an adequate, but not extensive, incision along a skin crease at the site of
maximum tenderness and swelling (Figure 5.42).

Aspirate or irrigate away all pus. Open up deeper loculi with artery forceps
and insert a latex drain. Obtain a culture. Dress the wound loosely with dry
gauze, administer antibiotics and elevate the hand.

Marked swelling on the dorsum of the hand is often due to lymphoedema,
which does not require drainage. Infection of the nail bed may necessitate
excision of a portion of the nail for effective drainage of pus.

Treat paronychia of the middle finger with an incision over the involved area
(Figure 5.43) or excise a portion of the nail (Figure 5.44).

Treat finger tip abscesses with a “hockey stick” incision (Figure 5.45).

Treat acute septic contracture of an involved digit with antibiotics and prompt
surgical drainage of the flexor tendon sheath through incisions along the lateral
or medial borders of the fingers, preferably the junctional area between the
palmar and dorsal skin (Figure 5.46). Infection of the tendon sheaths of the
thumb or little finger may spread to the radial or ulnar bursa, respectively
(Figure 5.47), necessitating drainage by short, transverse incisions in the distal
palmar crease and/or at the base of the palm.
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Figure 5.43 Figure 5.44

Figure 5.45 Figure 5.46

Infections of fascial palmar spaces result from extensions of infections of a
web-space or a tendon sheath. Drain the affected fascial space through skin
incisions directly over the area of maximum swelling and tenderness. Open
deeper parts of the abscess with forceps. In general, place incisions for drainage
along creases of the palm, along the lateral or medial borders of the fingers, or
along the ulnar or radial borders of the forearm (Figure 5.48).

Splint the hand in position of function. Encourage active exercises as soon as
possible. Give antibiotics and analgesics and remove the drain in 24—48 hours.

Figure 5.48

PERIANAL, RECTAL AND PILONIDAL SEPSIS

Anus and rectum

The main symptom in perianal septic conditions is throbbing, anal pain with
or without fever. Rule out the presence of an abscess in all cases of perianal

Figure 5.47
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Figure 5.49

Figure 5.51

pain. Perianal, ischiorectal, inter-sphincteric or submucous abscess are
identified by location. Patients may be unable to sit. Rectal examination is
often diagnostic. For female patients, perform a rectal examination followed
by a vaginal examination. The discomfort may be severe and regional or general
anaesthesia may be necessary to perform these examinations.

Part the buttocks to inspect the perianal region, the natal cleft and the anal
margin. A tightly closed anus suggests spasm, due to a painful anal condition.
Palpate any lesions in this area.

Slowly introduce a lubricated, gloved finger into the anus with the palmar
surface turned posteriorly. Palpate the posterior anal wall and any anal contents
against the curve of the sacrum. Rotate the finger anteriorly to detect any
bulge or tenderness suggestive of a pelvic abscess (Figure 5.49). The prostate
in the male, and the cervix in the female, will be palpable anteriorly (Figure
5.50). Withdraw the finger and inspect it for stool, mucus or blood. Take
specimens for laboratory examination.

Figure 5.50

Patients with a perianal abscess will have tenderness on rectal examination
confined to the anal margin, whereas patients with an ischiorectal abscess will
have deep tenderness. If you are in doubt about the diagnosis, perform a
diagnostic needle aspiration.

A perianal abscess presents as an extremely tender, inflamed, localized swelling
at the anal verge (Figure 5.51). An ischiorectal abscess is indicated by tenderness
with a diffuse, indurated swelling in the ischiorectal fossa. Fluctuation in
these lesions is rare at an early stage and may not ever occur. Pain is a more
reliable feature of perianal or rectal abscess.

Give parenteral antibiotic and administer analgesics. To drain the abscess, place
the patient in the lithotomy position. Centre an incision over the most prominent
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part of the abscess. Take a specimen for culture and gram stain. Break down all
loculi with a finger (Figure 5.52). Irrigate the cavity with saline and pack it
loosely with petrolatum or saline soaked gauze, leaving it protruding slightly
(Figure 5.53). Cover the wound with dry gauze and a bandage.

Figure 5.52 Figure 5.53

Instruct the patient to bathe sitting in warm saline for 15—30 minutes twice
a day until the wound is healed, and to change the pack after each bath. Do
not allow the wound edges to close. Give a mild laxative, such as liquid paraffin
(mineral oil), daily until the bowels move and continue antibiotic treatment
for 5 days. Continue analgesics for up to 72 hours.

Recurrence of the abscess is often due to inadequate drainage or to premature
healing of the skin wound.

Anal fistula occur as a late complication. Patients presenting with an anal
fistula should be referred for surgical correction. The reason this requires referral
is that fistulotomy in a high fistula-in-ano will result in incontinence if not
managed correctly; expert management is therefore required.

Pilonidal disease and abscess

Pilonidal disease results from ingrown hair causing cutaneous and
subcutaneous sinus formation in the post sacral intergluteal cleft overlying
the sacrum. The sinus may be single or multiple and presents with single or
multiple orifices (Figure 5.54). The disease causes both acute and chronic
inflammation. Patients present with pain, swelling and discharge or with an
acute abscess. A pilonidal abscess will not respond to antibiotics alone. Treat
initially with incision and drainage. For definitive treatment, remove all sinus
and hair bearing tissue by excising an ellipse of tissue down to the presacral
fascia (Figure 5.55). A field block with 1% lidocaine with epinephrine
(adrenaline) gives adequate anaesthesia.

Figure 5.54
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KEY POINTS

e Excise benign lesions for
treatment and confirmation of
the diagnosis

e Establish the diagnosis of
malignant disease by biopsy
before beginning definitive
treatment

e Obtain material for histological
examination with:

— Incisional biopsies when part
of the tumour is removed

— Excisional biopsies when the
whole tumour is removed
with a margin of surrounding
normal tissue

— Needle biopsies when a core
of tissue is removed

e Obtain material for cytolological
examination with a fine needle
aspiration; false negative
results occur if the biopsy does
not include the lesion or if the
lesion is necrotic

e Necrosis occurs with the use of
electrocautery, therefore excise
the tumour with a scalpel

e False negative results occur in
needle biopsies and aspirates
due to sampling error; repeat a
biopsy if the results are
inconsistent with the clinical
context

e Do not refer patients far from
home if they have incurable
metastatic disease.

5.6 EXCISION AND BIOPSIES

GENERAL PRINCIPLES

Histological and cytological examination

Biopsies require histological or cytological examination. In small centres, a
pathologist will not be on site but a pathology unit that will accept specimens
and return reports should be available. Specimens must arrive in an acceptable
condition, therefore communication with the laboratory is essential on how
the specimens are to be prepared and the preservatives, fixatives or solutions
that are best for the local situation. Often, the specimens from a remote centre
are interesting to the pathologist who will enjoy receiving them. Send
specimens to the pathology unit by post or by hospital personnel when they
go to the major centre. This process may involve some delay but there are few
conditions that will result in deterioration of the patient in 3—5 weeks.

To package both biopsy and cytological preparations, write the name of the
patient, the site from which the sample was taken, and the date of collection
in pencil on a stiff piece of paper. Place the paper in the specimen bottle.
Secure the cap of the bottle with adhesive tape and put the bottle in a metal
tube (or box) together with a summary note containing particulars of the
patient, clinical state, the tentative diagnosis, the type of tissue sent, and the
investigation requested. Place the tube in a wooden or cardboard box, packed
well, and dispatch it. If properly prepared, the sample will not deteriorate
even if it is a long time in transit.

SPECIFIC PROCEDURES

Skin and subcutaneous lesions

Incise the skin with a scalpel parallel to the direction of the skin lines. Use
elliptical incisions making the long axis large enough to close the skin without
deformity. To accomplish this, make the long axis twice the length of the
short axis and close the incision with two equally spaced sutures. For long
incisions, place simple sutures at each end prior to closure. Plan the incision
to avoid the need for rotation flaps, v-plasties or grafts (Figure 5.56).

Figure 5.56
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Excise subcutaneous lesions after gaining access through the skin incision
(Figure 5.57). Do not remove skin unless the subcutaneous mass is adherent.
Epidermal inclusion cysts are subcutaneous in location but are epidermal
invaginations with a visible punctum on the skin surface where they originate.
Failure to remove the punctum with an elliptical incision will result in cyst
rupture during excision and possible recurrence due to incomplete excision.

Figure 5.57

Lipomas, benign fatty tumours, are usually subcutaneous and often bother
patients because of their inconvenient location or large size. Remove by
dissecting the mass from the surrounding subcutaneous tissue. If the mass is
large, it is usually difficult to close the subcutaneous tissue without deforming
the skin. In this case, use a small latex drain or a pressure dressing to close the
dead space instead of subcutaneous sutures.

Send all lesions for pathological examination to check for malignant tissue.
Obvious lipomas, epidermal inclusion cysts and ganglions of the wrist are
perhaps exceptions.

Basal cell and squamous cell carcinomas are secondary to excess exposure of
sensitive skin to the sun. Nordic people and albinos are at particular risk.
Because of its benign behaviour, basal cell carcinoma does not require wide
excision. Squamous cell carcinoma, however, is life threatening. Treat it with
wide local surgical excision.

Naevi are benign tumours of the pigment producing melanocytes; melanomas
are malignant tumours from the same cell line. Both are associated with
excessive sun exposure but melanomas also occur on the plantar surface of
the foot. Melanoma is a life threatening malignancy. Biopsy all suspicious
lesions and send to a pathologist for examination. If malignancy is confirmed,
arrange for specialized surgical treatment.

Lymph node biopsy

Lymph nodes are located beneath fascia and therefore require deeper dissection
than skin or subcutaneous lesion biopsies. A general anaesthetic may be
required. Make a cosmetic incision in the skin lines and dissect through the
subcutaneous tissue, controlling bleeding as you go. Identify the lymph node
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with your fingertip and incise the overlying superficial fascia. Dissect the
node from surrounding tissue without directly grasping it. Instead, grasp the
attached advential tissue with a small artery forceps or place a figure-of-8
suture into the node for traction. Separate all the tissue attached to the node.
Control the hilar vessels with forceps and ligate them with absorbable suture
after the node has been removed. If you suspect an infectious disease, send a
portion of the node for culture (Figure 5.58).

Figure 5.58

Neck and thyroid

Remove skin lesions in the neck as elsewhere in the body. Lymph nodes,
congenital cysts, thyroid cysts and tumours are more complex and require a
qualified surgeon. Consider using a fine needle aspirate (FNA) for diagnosis
of these lesions (see page 5—33). FNA is not useful in the diagnosis of
lymphoma as a histological diagnosis is required. FNA of degenerative thyroid
cysts is often therapeutic.

Oral cavity

Lesions of the aerodigestive tract present as a white patch (leukoplakia) which is
due to chronic irritation, as a red patch (erythroplakia) which may be dysplastic
or a squamous cell carcinoma in situ. Abuse of alcohol or tobacco or an
immunodeficiency syndrome increases the chance of oral malignancy. Perform
a complete physical examination of the head and neck, including a mirror
examination of the oropharynx. Biopsy questionable lesions. Excise areas of
erythroplakia and close the defect with absorbable sutures. If the lesion is large,
remove a wedge of tissue including a rim of adjacent normal tissue.
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Eye

Chalazion is a chronic inflammatory cyst 2-5 mm in size within one of the
tarsal glands of the eyelid. Surgery is indicated if the swelling is long-standing
and does not respond to local medical treatment. The condition sometimes
recurs in adjacent tarsal glands. After establishing topical anaesthesia with
0.5% tetracaine, inject 1-2 ml of 2% lidocaine around the chalazion through
the skin. Apply the chalazion clamp with the solid plate on the skin side and
the fenestrated plate around the cyst, tighten the screw, and evert the lid.
Incise the cyst at right angles to the lid margin and remove its contents with
curettes (Figure 5.59). Remove the clamp and apply pressure on the lid until
bleeding stops. Apply antibiotic eye ointment, and dress the eye with a pad
and bandage. Apply ointment daily until the conjunctiva heals.

Do not treat small pterygia. If the pterygium extends to the central optical
zone of the cornea, consider consultation with an opthalmologist.

Figure 5.59

Breast biopsy

Breast biopsy is indicated for palpable breast masses and non-palpable lesions
visualized on mammography. Excise palpable lesions under local anaesthesia.
Non palpable lesions require a specialized surgical technique with the
radiological facilities for lesion localization. Treat breast cysts with needle
aspiration. If there is a residual tumour noted after cyst aspiration, follow
with an excisional biopsy.

Needle aspiration

Use FNA and cytology to make the diagnosis of malignancy in solid tumours
of the breast. Insert a 21-gauge needle into the mass and aspirate several times;
remove it from the tumour. Take the needle off the syringe and fill the syringe
with several millilitres of air. Return the syringe to the needle and use the air
to empty the cells within the needle on to a slide. Fix the cells using cytospray
or as directed by your local pathologist. (Figure 5.60).

A positive result confirms malignancy while a negative result is non-diagnostic
and may be due to sampling error. Repeat the procedure or perform an open
biopsy if the result is negative.
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Figure 5.60

Needle biopsy

Needle biopsy is similar to FNA except a core of tissue is removed from the
lesion. This is a good method to confirm the clinical impression of a
malignancy but, like all needle procedures, is valid only when malignancy is
confirmed. (Figure 5.61).

Figure 5.61

Open biopsies

Use excisional or incisional biopsies to obtain breast tissue for histological
examination. Place the skin incision in the skin lines. Curvilinear circumareolar
incisions give the best cosmetic results but, when making the biopsy approach,
consider subsequent surgery, mastectomy or wide excision.

Excisional biopsies
Remove the entire tumour and a rim of normal tissue. This is therapeutic for

benign lesions.
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Incisional biopsies
Use in large tumours when only a portion of the tumour is being removed.
Avoid a biopsy of necrotic tumour as it will be non-diagnostic.

Close deep layers with absorbable sutures and skin with non-absorbable
sutures. Subcutaneous sutures may improve the appearance of the final
incision. Place a small latex drain at the site and bring it out through the
incision. Remove it at 48 hours.

GYNAECOLOGICAL BIOPSIES
Vulval biopsy

Biopsy of vulval lesions is indicated in cases of leukoplakia, carcinoma (i situ
or invasive) and condylomata. Occasionally, biopsy may identify tuberculosis
or schistosomiasis as the cause of a lesion.

Place the patient in the lithotomy position and clean and drape the perineum.
Administer a local anaesthetic by infiltration of 1% lidocaine. If the vulval
lesion is large, excise a portion of it, ligate any bleeding vessels and approximate
the skin. Excise small, localized lesions with a margin of healthy skin. Bleeding
is a possible complication.

Cervix cytology

Use cytology for the diagnosis of precancerous lesions. A speculum, wooden
spatulae and slides are required. Obtain cytological preparations from the
ectocervix and endocervix. After introducing an unlubricated speculum, collect
cells under direct vision by scraping with a wooden spatula. Make a smear on
the glass slide and apply a fixative.

Cervical biopsy

The indications for cervical biopsy include chronic cervicitis, suspected
neoplasm and ulcer on the cervix. Frequent symptoms are vaginal discharge,
vaginal bleeding, spontaneous or postcoital bleeding, low backache and
abdominal pain and disturbed bladder function. Speculum examination may
reveal erosion of the cervix. In cases of invasive carcinoma, the cervix may
initially be eroded or chronically infected. Later it becomes enlarged,
misshapen, ulcerated and excavated or completely destroyed, or is replaced
by a hypertrophic mass. Vaginal examination reveals a hard cervix which is
fixed to adjacent tissues and bleeds to the touch. To rule out malignant
infiltration, stain the cervix with Lugol’s iodine solution. A malignant area
will fail to take up the stain.

Perform a punch biopsy as an outpatient procedure. Anaesthesia is not
necessary. Place the patient in the lithotomy position, expose the cervix and
select the most suspicious area for biopsy. Using punch biopsy forceps, remove
a small sample of tissue, making sure that you include the junction of normal
and abnormal areas (Figure 5.62). Possible complications include sepsis and
haemorrhage. If bleeding is excessive, pack the vagina with gauze for 24 hours.

Figure 5.62
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Cervical erosion

Cervical erosion is a misnomer for the bright red endocervical epithelium
which extends to the ectocervix. It may be associated with contact bleeding.
On examination, it is easily recognized as a bright red area continuous with
the endocervix. It has a clearly defined outer edge but there is no breach in
the surface. On digital examination, it feels soft with a granular surface which
produces a grating sensation when stroked with the tip of the finger. It bleeds
on touch.

Fix a cervical smear for cytological examination. If symptomatic, treat the
lesion with electrocautery. Anaesthesia is unnecessary but a sedative is optional.
With electric cautery, make radial stripes in the affected mucosa but leave the
cervical canal untouched. There will be an increase in vaginal discharge after
cauterization. Have the patient avoid coitus for 3—4 weeks. Possible
complications include cervical stenosis (particularly if the endocervix has been
inadvertently cauterized) and haemorrhage.

Endometrial biopsy

Perform endometrial biopsy in cases of infertility, to determine the response
of the endometrium to ovarian stimulation. Carry out the procedure during
the patient’s premenstrual phase. Place the patient in the lithotomy position
and cleanse the perineum, vagina and cervix. Retract the vaginal walls, grasp
the cervix with a toothed tenaculum, and pass a uterine sound. Insert an
endometrial biopsy cannula and obtain one or two pieces of the endometrium
for histopathological examination (Figure 5.63). Examine for the secretory
changes that identify the cycle as ovulatory. Perforation of the uterus and
postoperative sepsis are rare complications.

Figure 5.63

Polypectomy

Polypectomy is indicated for the treatment of cervical polyps and of
pedunculated endometrial polyps that present through the cervix. Symptoms
include vaginal discharge that is mucoid, mucopurulent or serosanguineous,
contact bleeding, menorrhagia, intermenstrual bleeding and discharge and
uterine colic. Many cervical polyps remain symptomless and are discovered
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only on routine examination. On speculum examination, a polyp appears
through the cervical os as a dull, red and fragile growth. On vaginal
examination, it is felt as a soft, fleshy mass that bleeds on touch. Differential
diagnosis includes carcinoma and sarcoma botryoides. A polyp can also be
confused with extruded products of conception.

Place the patient in the lithotomy position and clean and drape the area.
Expose the cervix and grasp its anterior lip with a toothed tenaculum (Figure

5.64).

Grasp the polyp with sponge forceps and remove it by ligating and then cutting
the stalk (Figures 5.65, 5.66, 5.67).

Follow the polypectomy by dilatation and curettage with the patient under
anaesthesia (see pages 12—18 to 12—19. Look for any other intrauterine source

of discharge, such as carcinoma, and treat additional polyps in the cervical
canal or the body of the uterus. Send specimens for histological examination.

Figure 5.65 Figure 5.66 Figure 5.67

ANORECTAL ENDOSCOPY AND SPECIFIC CONDITIONS

Proctoscopy

Proctoscopy enables one to view and biopsy the whole of the anal canal, but
only a small part of the rectum is visible at its lower end. Good lighting is
essential. It is helpful to obtain the patient’s confidence and cooperation.
Talk to them throughout the examination. Explain the procedure and its
purpose, emphasizing that it should cause only minor discomfort. Do not
administer an enema unless the patient is constipated or unless sigmoidoscopy
is also required.

Technique

1 Perform a preliminary digital examination. Then, with the patient in the
same position, proceed to the proctoscopy to view any lesions that you
have just felt. Lubricate and introduce the proctoscope, holding the handle
with the fingers and pressing the thumb firmly on the head of the obturator
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(Figure 5.68). This grip will keep the two parts of the instrument assembled.
Point the handle posteriorly.

2 While you introduce the scope to its full length (Figure 5.69), instruct the
patient to take deep breaths with the mouth open. Remove the obturator
and direct the light into the scope (Figure 5.70).

Remove any faecal material, mucus or blood. Align the scope so that the
lumen of the gut just beyond is clearly visible. Slowly withdraw the
instrument while maintaining its alignment in the gut so that you can
view any mucosal lesions, including haemorrhoidal masses or polyps. Note
the appearance of the mucosa and assess its integrity.

3 If reliable facilities for specimen examination exist, take a biopsy sample
from any obviously or possibly abnormal area under direct vision, using
special biopsy forceps. Remove the tissue sample through the proctoscope.
Remember that taking a biopsy sample from the rectal mucosa causes
some discomfort and that removal of tissue from the anal lining can produce
severe pain. At this examination, do not take tissue from a haemorrhoidal
mass or any other lesion that appears to be vascular.

4 Immediately after removal from the patient, fix the tissue sample by total
immersion in formaldehyde saline: 10 ml of 37% formaldehyde solution
+ 90 ml of physiological saline; fixation takes about 48 hours. Alternatively,
use a fixative as directed by your local pathologist.

Figure 5.68

Figure 5.69 Figure 5.70

Sigmoidoscopy

Sigmoidoscopy is indicated for patients who have symptomatic colorectal
disease and have had an inconclusive proctoscopy. It is also indicated following
an abnormal proctoscopy to detect additional lesions such as polyposis or
rectal schistosomiasis. For amoebic colitis, sigmoidoscopy is useful in assessing
the response of proctocolitis to treatment. It can also facilitate the introduction
of a rectal tube to decompress and reduce sigmoid volvulus. This examination
normally follows a rectal examination and a proctoscopy.

Technique

1 Ask the patient to evacuate the rectum. If they cannot do this spontaneously,
give an enema. Check the equipment, particularly the light-head, the
eyepiece fitting (window) and the inflation pump (bellows) to ensure that
they fit together and that enough light reaches the end of the scope.
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2 Lubricate the sigmoidoscope generously before you start and introduce it
with the obturator in position. In its initial stages, sigmoidoscopy is similar
to proctoscopy (Figure 5.71). Next, point the sigmoidoscope backwards
and upwards as you advance it (Figures 5.72, 5.73). Hold the obturator
firmly to prevent it being dislodged (Figure 5.74).

Figure 5.71 Figure 5.72 Figure 5.73

Figure 5.74

3 After introducing the sigmoidoscope about 10 cm, remove the obturator
(Figure 5.75). If there is any obstruction before the sigmoidoscope has
been inserted 10 cm, remove the obturator at this point. Then attach the

Figure 5.75
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eyepiece, which usually carries the light source and pump connections. To
view the gut wall and the bowel lumen, introduce a little air and align the
scope. Gently advance the instrument, keeping it accurately within the
lumen of the bowel. Introduce air at intervals to open up the bowel lumen
gradually beyond the scope. Should the view be obscured at any time by
rectal contents, remove the eyepiece and evacuate the material using dental
rolls held firmly with biopsy forceps.

4 Progressively change the direction of the scope to keep within the lumen.
Do not advance the scope unless the lumen of the bowel is in view. The
rectosigmoid junction may be difficult to traverse, so do not rush the
procedure. If there is much difficulty advancing the scope beyond this
level, stop the procedure. Do not use force to introduce the scope or to
take a biopsy specimen from the wall of the bowel. Injury or even
perforation of the rectal wall can result.

If the patient experiences discomfort during the examination, check for
proper alignment of the sigmoidoscope, release air by removing the eyepiece
or by disconnecting the pump tubing, then reassemble the instrument
and continue the examination. If necessary, reintroduce the scope and
repeat the examination. At the end of each examination, let out the air
from the gut before withdrawing the scope.

Perianal haematoma

Perianal haematoma is usually associated with considerable pain. The inflamed
area is tense, tender and easily visible upon inspection of the anal verge as a
small, tender swelling about the size of a pea.

Management consists mainly of relieving the pain by local or oral
administration of analgesics and by helping the patient to avoid constipation.
The lesion will resolve slowly over several days or weeks. This can be expedited
with hypertonic saline compresses. During this time, the haematoma may
spontaneously rupture through the overlying skin, discharging blood clots
and providing some pain relief. In the early stages of haematoma formation,
surgical evacuation of the clot under local anaesthesia can rapidly relieve pain
and discomfort. Drainage is not recommended in the sub-acute or chronic
stages of perianal haematoma.

Anal fissure

An anal fissure is a tear in the mucosa of the lower anal canal. It is usually
associated with intense pain, especially during and just after defecation. Hard
stools precipitate and aggravate the condition.

The anus is tightly closed by spasm, so that the application of a local anaesthetic
gel, or occasionally even general anaesthesia, is necessary to allow an adequate
examination. The fissure may be acute or chronic, the latter having fibrotic
margins.

Non-operative management is recommended, especially for an acute fissure.
It should include prescription of a high-fibre diet and administration of a
local anaesthetic ointment or suppository. A chronic fissure can be treated by
manual dilatation of the anus.
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Anal dilatation: technique

1 Before proceeding, empty the rectum by administering an enema. Give
the patient a general anaesthetic without a muscle relaxant and use the
tone in the anal sphincter to judge the extent to which the anal sphincter
should be stretched. Perform a digital, and then proctoscopic, examination
to confirm the presence of haemorrhoids (Figure 5.76, 5.77).

Figure 5.76 Figure 5.77

The success of the treatment depends largely on adequate dilatation of the
anus in the region of the “constricting bands”. This is achieved by applying
pressure with the fingers but, to avoid over-dilatation and other
complications, use no more than four fingers. Do not use any instruments.

2 First, insert the index and middle fingers of the left hand into the anus
and press against the wall to assess the degree of constriction caused by the
bands in the anal wall (Figure 5.78). Now, dilate the anus by inserting the
right index finger and pressing it against the anal wall in the opposite
direction to the other two fingers (Figure 5.79). Insert the middle finger
of the right hand and repeat the procedure.

Figure 5.78 Figure 5.79

3 Finally, insert into the anus a sponge or gauze swab, soaked in a non-
irritating antiseptic or saline and wrung out, or a piece of petrolatum
gauze. Leave one end of the sponge or gauze protruding.
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4 For aftercare, administer analgesics when indicated. Give the patient a
mild laxative, such as liquid paraffin (mineral oil), to encourage the regular
passing of soft, bulky stools. Instruct the patient to sit in warm water,
preferably in which some salt has been dissolved, for about 15—30 minutes
at least once a day for 14 days.

Complications can include haematoma formation, incontinence and mucosal
prolapse. Provided that no more than four fingers are used for dilatation, no
significant complications should arise.

Haemorrhoids

The main symptoms of haemorrhoids are bleeding on passing stools and
prolapse of the varicose masses. Pain is not always a significant feature.
Haemorrhoids are graded according to whether they prolapse and whether
the prolapsed mass reduces spontaneously or must be replaced manually. Rectal
examination, proctoscopy and sigmoidoscopy are necessary in diagnosing
haemorrhoids and in checking for any associated conditions, in particular
carcinoma of the rectum.

Complications of haemorrhoids are anaemia and thrombosis.

Treatment

Many patients benefit from a high-fibre diet which encourages regular, soft,
bulky motions and the local application of an analgesic ointment or
suppository. This non-operative management is sufficient for the majority of
patients.

Patients whose haemorrhoids prolapse (and either return spontaneously or
can be replaced) and patients in whom the above regimen has failed to give
adequate relief can be treated by manual dilatation of the anus (see anal fissure).
This is the only form of surgical treatment recommended for the non surgical
specialist. Haemorrhoidectomy undertaken by the inexperienced can be
complicated with anal stenosis. If haemorrhoidectomy is required, refer the
patient to a qualified surgeon.

Never perform haemorrhoidectomy or anal dilatation on a pregnant or
postpartum patient. Hypertonic saline compresses will temporize the
discomfort and the haemorrhoids will improve dramatically several weeks
after delivery.
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Laparotomy and
abdominal trauma

6.1 LAPAROTOMY KEY POINTS

LAPAROTOMY e Patients with life threatening

i i abdominal conditions, including
Use the laparotomy technique to expose abdominal organs. It also allows trauma, should be given life
confirmation or correction of the preoperative diagnosis in a patient presenting saving treatment at the district
with an acute abdomen. Avoid laparotomy in pancreatitis. Be thoroughly hospital, particularly if they are

likely to die before arrival at a
referral hospital
e Most abdominal emergencies
initially present for care at the
district hospital and preparations
® The gallbladder for diagnosis and resuscitation
® Stomach should be in place _there
o Appendectomy, drainage of
b abdominal and pelvic
[ ] Spleen abscesses, small bowel
° anastomosis, colostomy and
elective herniorrhaphy capability
should be available at district

familiar with the midline incision, which is simple, causes relatively little
bleeding and can be performed rapidly, closed quickly and extended easily.

Make an incision in the upper abdomen to expose:

Duodenum

Liver.

Use a lower abdominal incision for patients with:

. . hospitals
® Intestinal obstruction e Laparotomy is used to expose
® Delvic problems. the abdominal organs so as to
institute definitive diagnosis and
Make an incision from the upper to lower abdomen to: treatment of abdominal trauma

and acute abdominal conditions
o At the district hospital, non-
o specialist practitioners with
Midline incision specific training can capably

1 With the patient in the supine position, prepare the skin and drape the perform laparotomy and, on
occasion, will perform

area from the level of the nipples to the pubic region and to the flank on laparotomy on complex cases in

either side. Incise the skin in the midline between the xiphoid process and order to save lives

the umbilicus. Extend the incision below the umbilicus as needed for e In an emergency, a midline

additional exposure (Figure 6.1). incision is the incision of choice

o A general anaesthetic should be

given for an upper midline
incision; spinal anaesthesia
may be used for low midline
incisions in the stable patient

e |[f there is doubt about the

), diagnosis, you may use a short

paraumbilical incision and

extend it up or down in the

® Evaluate all abdominal organs in a trauma laparotomy.
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2 Incise through the subcutaneous layer and to the loose tissue over the
linea alba. Control bleeding with gauze swabs held against the wound
edge and ligate persistent bleeding points. Display the linea alba with its
longitudinal line of decussating fibres and incise it directly in the midline,
exposing the extraperitoneal fat and the peritoneum (Figure 6.2).

3 Exercise care if the incision is through a previous laparotomy scar as the
gut may be adherent to the undersurface of the abdominal wall and liable
to injury. Clear the extraperitoneal fat laterally with blunt dissection,
securing the vessels as necessary.

4 Lift the peritoneum, making it into a “tent” by holding it with forceps on
either side of the midline. Squeeze the tent between the fingers and thumb

to free any gut on the undersurface, and make a small opening with a

Figure 6.2
knife (Figures 6.3, 6.4).

Figure 6.3 Figure 6.4

5 If the peritoneum opens readily, steady the undersurface with the index
and middle fingers and extend the opening with scissors (Figure 6.5).
Extend the peritoneal incision the full length of the wound.

6 Examine the abdominal contents to confirm the diagnosis.

Abdominal findings Possible cause
e Greenish fluid and gas e Perforation of stomach or
duodenum
e Free bowel contents and gas in e Bowel perforation
peritoneum
e Free blood in peritoneum: with e Injury to liver, spleen or mesentery
trauma
Figure 6.5 o Free blood in peritoneum: female, e Ruptured ectopic pregnancy
no history of trauma
e Purulent exudate e Appendicitis, diverticulitis or
perforation of the bowel
e Distended loop of bowel e Intestinal obstruction or paralytic
ileus

7 Systematically examine the abdominal organs for signs of injury or other
abnormality:
® Begin examination with the small intestine at the ligament of Trietz,
progress along its entire length and then examine the large intestine
and rectum
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® In the lower abdomen, examine the bladder and uterus

® In the upper abdomen, examine the stomach, duodenum and spleen

® Visualize and palpate the liver and diaphragm and finally examine the
retroperitoneum including the pancreas and kidneys

® Dlan the appropriate surgical procedure after you have made a complete
assessment.

8 Carry out the appropriate procedures as indicated by the pathological
findings. These techniques are explained in the following sections.

9 At the end of the operation, close the wound in layers. Use several pairs of
large artery forceps to hold the ends and edges of the peritoneal incision.
Close the peritoneum with a continuous 0 absorbable suture on a round-
bodied needle (Figure 6.6). Maintaining the intestine within the abdominal
cavity during the closure is often a problem. If needed, use a muscle relaxant
medication or a malleable metal spatula placed under the peritoneum

(Figure 6.7).

Figure 6.6 Figure 6.7

10 Close the linea alba with interrupted No. 1 polyglycolic acid or continuous

monofilament nylon on a round or trocar needle (Figure 6.8). If the wound  Figure 6.8

is contaminated or infected, use loosely placed No. 1 nylon sutures. Close
the skin with interrupted 2/0 stitches, keeping the sutures 1 cm apart and
1 cm from the wound edge (Figure 6.9). Apply a 2 layer gauze dressing.

If closing the abdomen is difficult, check the adequacy of the anaesthesia to
reduce abdominal wall tension and empty the stomach with a nasogastric
tube. An alternative to multi-layer closure is a simple all-layer retention
suture for closure. Retention sutures are indicated in patients debilitated as
aresult of malnutrition, old age, advanced cancer or HIV/AIDS when healing
is likely to be impaired. Monofilament nylon is a suitable material. Insert
retention sutures through the entire thickness of the abdominal wall before
closing the peritoneum, leaving them untied at first (Figure 6.10). If it is

Figure 6.9

Figure 6.10
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KEY POINTS

Abdominal trauma is classified
as blunt or penetrating
Intra-abdominal bleeding or
gastrointestinal perforation may
be present without any
evidence of abdominal wall
injury

Intra-abdominal bleeding may
be confirmed by peritoneal
lavage with saline, but a
negative result does not
exclude injury, particularly in
retroperitoneal trauma
Suspect intra-abdominal
bleeding in cases of multiple
trauma, especially if
hypotension is unexplained

In the presence of
hypovolaemia, the chest, pelvis
and femur are alternative sites
of major blood loss.

Paediatric cases

Many blunt abdominal injuries
can be managed without
operation

Non-operative management is
indicated if the child is
haemodynamically stable and
can be monitored closely
Place a nasogastric tube if the
abdomen is distended, as
children swallow large amount
of air.

impossible or very difficult to close the linea alba due to excess intra-abdominal
pressure, it is acceptable to close the skin only. Refer the patient to a surgical
specialist when stabilized.

6.2 ABDOMINAL TRAUMA

Trauma to the abdomen occurs as an isolated injury or associated with high
energy polytrauma. The principles of primary trauma care include the
abdominal evaluation as a part of the acute resuscitation protocol, see Unit
16: Acute Trauma Management and the Annex: Primary Trauma Care Manual.

When a patient presents with abdominal injuries, give priority to the primary
survey:

1 Establish a clear airway.

Assure ventilation.

Arrest external bleeding.

Set up an intravenous infusion of normal saline or Ringer’s lactate.

Insert a nasogastric tube and begin suction and monitor output.

[©) WAV B NS S \S]

Send a blood sample for haemoglobin measurement and type and
crossmatch.

7 Insert a urinary catheter, examine the urine for blood and monitor the
urine output.

8 Perform the secondary survey: a complete physical examination to evaluate
the abdomen and to establish the extent of other injury.

9 Examine the abdomen for bowel sounds, tenderness, rigidity and
contusions or open wounds.

10 Administer small doses of intravenous analgesics, prophylactic antibiotics
and tetanus prophylaxis.

If the diagnosis of intra-abdominal bleeding is uncertain, proceed with
diagnostic peritoneal lavage. Laparotomy is indicated when abdominal trauma
is associated with obvious rebound, frank blood on peritoneal lavage or
hypotension and a positive peritoneal lavage. Serial physical examination,
ultrasound and X-rays are helpful in the equivocal case. Repeated examination
is an important means of assessing the indeterminate case. Even experienced
practitioners should seek the opinion of colleagues to aid in evaluating
equivocal abdominal findings and the inexperienced practitioner should not
hesitate to do so. X-ray the chest, abdomen, pelvis and any other injured
parts of the body if the patient is stable. If you suspect a ruptured viscus, a
lateral decubitus abdominal X-ray may show free intraperitoneal air.

Diagnostic peritoneal lavage

After the primary survey, resuscitation and secondary survey have been
completed, the findings indicating intra-abdominal bleeding or lacerated
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viscera may not be adequate to confirm diagnosis. Serial physical examination
can be supplemented with diagnostic peritoneal lavage (DPL) to make a
decision on whether trauma laparotomy should be performed. The availability
of computerized axial tomography in referral centres has reduced the use of
DPL, but it is not obsolete and should be available at the district hospital.

Technique

1 Infiltrate a local anaesthetic with epinephrine (adrenaline) into the
abdominal wall and peritoneum at an infra-umbilical site (Figure 6.11).
The epinephrine reduces abdominal wall bleeding.

2 Make a 2.5 cm midline incision which is carried down through
subcutaneous tissue to the linea alba (Figure 6.12). Apply counter traction
to the fascia of the linea alba with two stay sutures and make a 3—5 mm
incision through the fascia (Figure 6.13). Gently introduce a catheter on a
stylet into the peritoneum and advance the catheter over the stylet into

the pelvis (Figure 6.14).

Figure 6.11 Figure 6.12

A r

Figure 6.14

Figure 6.13

Spontaneous return of blood or gross aspiration of blood is an indication
for laparotomy.

3 If no blood is returned, infuse 20 ml/kg (1 litre in adults) of intravenous
solution (saline or Ringer’s lactate) through the catheter (Figure 6.15).
Attach the catheter to a closed container and place on the floor. About
100 ml of fluid should flow back into the container (Figure 6.16). If the
returning fluid has greater than 100 000 red cells per ml or 500 white cells
per ml, consider performing a laparotomy.

KEY POINTS

Diagnostic peritoneal lavage:

Is indicated when abdominal
finding are equivocal in the
trauma patient

Should not be performed if
there are indications for
immediate laparotomy

Should be performed only after
the insertion of a nasogastric
tube and Foley catheter

Is rapid, sensitive and
inexpensive

Diagnostic peritoneal lavage
may rule out significant
abdominal trauma in the district
hospital where the patient may
otherwise be unobserved and
unmonitored for extended
periods of time

Gross evaluation of the
returned fluid must be
performed and decisions made
on that evaluation if laboratory
evaluation is not available
Ignore a negative result on
diagnostic peritoneal lavage if
the patient subsequently
develops an acute abdomen:
trauma laparotomy is then
indicated.
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Figure 6.15

Figure 6.16

The red and white blood cell count can be determined in the laboratory along
with an examination for bacteria and amylase. When laboratory evaluation is
notavailable, the approximate laparotomy threshold can be determined by looking
at the clarity of the fluid. If you cannot read “newsprint” through the siphoned
back solution due to the red colour, there is sufficient blood to indicate the need
for a laparotomy. If the fluid is cloudy due to particulate material, it is likely
that there is a bowel injury and laparotomy is also indicated.

Penetrating injuries

Penetrating injuries follow gunshot wounds and wounds induced by sharp
objects such as knives or spears

Laparotomy with intra-abdominal exploration is indicated when the
abdomen has been penetrated, regardless of the physical findings

Signs of hypovolaemia or of peritoneal irritation may be minimal
immediately following a penetrating injury involving the abdominal viscera.

Blunt injuries

Blunt injuries result from a direct force to the abdomen without an associated

open wound; they most commonly follow road traffic accidents or assaults

Following blunt injury, exploratory laparotomy is indicated in the presence

of:

— Abdominal pain and rigidity

— Free abdominal air, seen on a plain X-ray (lateral decubitus or upright
chest)

Following blunt abdominal trauma, signs that may indicate intra-abdominal

bleeding include:

— Referred shoulder pain

— Hypotension

Oliguria associated with su