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Guidelines For Authors

Volume 1, Issue 2

Prospective Authors

Thank you for considering the submission of an article to ‘Core Surgery’. This
is a new journal aiming to educate and inform junior surgical trainees about
relevant ‘core” subject topics. Each issue will cover a topic from each of eight
selected subspecialty fields; General Surgery, Orthopaedics and Trauma, Plastic
Surgery, Ear Nose and Throat Surgery, Neurosurgery, Urology and Paediatric
Surgery. Articles are not only broad enough to help in the preparation for
the intercollegiate MRCS examination, but also focus on key hints and tips to
facilitate in becoming a higher surgical trainee. A list of core topics in each
subspecialty has therefore been agreed by the editors based on a selection of
key topics in the MRCS curriculum. Articles will be commissioned from this list,
and authors are advised to agree on a topic before writing an article.

Types of Article

Manuscripts are considered under the following sections:
Case-based discussions

Practical procedures

Audit
Review articles

1
2
3
4
5
6

Course reviews
Research papers

NN AN NN N

Submission of Manuscript

Submissions will only be accepted via email and must be accompanied
by a covering letter. Please submit your article to coresurgicaltrainee@
googlemail.com. The covering letter must include a statement that all
authors have contributed significantly and accept joint responsibility for the
content of the article. In addition any financial or other conflict of interest
must be declared.

Manuscript Style

Submissions should follow the style of the Vancouver agreement detailed
in the International Committee of Medical Journal Editors” revised ‘Uniform
Requirements for Manuscripts Submitted to Biomedical Journals: Writing and
Editing for Biomedical Publication’, as found at http://www.ICMJE.org/

References

All articles must be referenced appropriately. The Vancouver system of
referencing should be used. References should be cited using superscript
numerals in the order in which they appear. The list of references should
reflect this order, and names of journals should be abbreviated in the style
used in Index Medicus ftp://nlmpubs.nlm.nih.gov/online/journals/
ljiweb.pdf.

FOR MORE INFORMATION, EMAIL

Copyright

Articles accepted for publication become copyright of Core Surgery, and
authors will be asked to sign a transfer of copyright form. In signing the
transfer of copyright, it is assumed that authors have gained permission to
use any copyrighted or previously published material. This includes all images
taken or copied from books, articles, websites etc. All authors must read and
agree to the conditions in the copyright agreement form and either sign the
form or agree that the corresponding author can sign on their behalf. The
copyright form will be issued on acceptance of the article.

Format of Articles

Guidelines for the format of respective article types are given below.

Case-based discussions

The discussions should be about 1000-1500 words long and should focus on
clinical assessment, differential diagnosis or treatment. The basic structure
should be as follows:

Abstract: The salient points of the case and discussion.

Case history: Including the initial presentation, clinical setting and problem,
investigation and treatment.

Discussion: Covering the critical aspects of the management and the
treatment options.

Practical Procedures

The procedures should be about 1000-1500 words long. Although not
essential it is highly advantageous if pictures and diagrams are supplied to
illustrate the most salient points. Articles should be set out as follows:

- History and pathology

- Indications and contraindications

- Gaining informed consent/explaining procedure to patient
- Equipment required

- Draping / sterile field preparation

- Patient positioning and relevant anaesthetic points

- Documentation of procedure

- Recording of complications and management of such

Audit

Articles should be 1000-1500 words long and of high quality. Completed
audit cycles are strongly preferred as are audits which have led to quideline
development.



Guidelines For Authors

Volume 1, Issue 2

Review articles

The topic should be relevant to core surgical trainees, and a maximum
of 2500 words long. The review should include an abstract, and a clinical
vignette of a case relevant to the topic. The aim of including a clinical case
is to provide a focus for discussion, and to ensure that the review is relevant
and useful to our readership.

Course reviews
Should be a maximum of 1000 words and review a course which is either
mandatory or desirable for core trainees and junior higher surgical trainees.

Research papers

Although the publication of research articles is not a core aim of the journal,
Core Surgery welcomes research submissions if thought to be of interest
to the readership. Articles should be written using the following headings
(title page, abstract, introduction, methods, results, discussion, references).
They should be a maximum of 2500 words of text including abstract, 30
references, 3 illustrations or figures. The abstract should be a maximum of
250 words and use the following headings (introduction, methods, results,
conclusion). The title page should contain the title of the paper, the full
names of the authors, the addresses of the institutions at which the research
was carried out and the full postal address, email address and telephone
number of the corresponding author.

MCQs / EMQs (All Articles)
Please note that all articles should be submitted with five multiple choice
questions (MCQs) or extended matching questions (EMQs) attached, in
the style of the Member of the Royal College of Surgeons (MRCS) ‘Part
A’ examination. These questions should have answers and brief teaching
notes/discussion included. Examples of the requirements for question style
can be found here: http://www.intercollegiatemrcs.org.uk/old/pdf/
samplequestions_MCQ.pdf

summary
Articles considered for publication will be sent for review by our panel of
consultants and junior surgical trainees. We wish you every success with your
submission. Please contact the editorial team with any questions.

SUBSCRIBE TO AN ONLINE E-COURSE, VISIT



Back to Basics

SURGICAL DIATHERMY

N Campaign

Electrosurgery is the application

of a high-frequency electric current

to biological tissue in order to cut,
coagulate, dessicate or fulgurate tissue'’.
Back to Basics.

History of Electrosurgery

Electrosurgery is the application of a high-frequency electric current to
biological tissue in order to cut, coagulate, dessicate or fulgurate tissue'”.
Diathermy was first used for therapeutic benefit when Pozzi demonstrated
‘fulguration” (superficial carbonisation) as a cure for malignant disease to
the Paris Academy of Medicine in 19072. The first commercial electrosurgical
device was developed by Dr. William T Bovie at Harvard and was used in an
operating theatre in 1926 by the eminent neurosurgeon Harvey Cushing®.
Since then electrosurgery has evolved and is used in a wide range of
surgical disciplines from dermatology and urology to cardiac, plastic and
general surgery.

General Principles

Diathermy is based on the principle of an electric current passing through
a conductor with its energy dissipating as heat. In biological tissue the
electrical conduction is primarily through interstitial fluid; however, the heat
generated is dependent upon the resistance of the tissue (the conductor)
and the density of the current flow, which is a phenomenon recognised as
ohm's law (the value of the electric current is equal to applied voltage over
the resistance of the material - tissue)*. In surgery this translates to a useful
effect when a large amount of electric current is passed through tissue, thus
generating a rise in temperature that can be used for a practical benefit. The
heat generated by the passage of a high-frequency alternating current can
therefore be used for cutting tissue and as well as haemostasis.

The use of a high-frequency alternating current ensures diathermy to be safe
when used properly. Low-frequency alternating current stimulates nerves and
muscles (an effect called faradism) which can potentially kill a person when
connected to the mains current (a low-frequency current of 1 MA can cause
fatal stimulation of the heart). In addition dangerous neuromuscular effects
are avoided by using high radiofrequency currents up to 2 A, which have a
frequency of more than a million times than the mains current*.

FOR MORE INFORMATION, EMAIL INFO@123D0C.COM

Monopolar vs Bipolar

In monopolar diathermy an active electrode with a tip of small surface
area is used to concentrate heat on the operative site. A high power unit of
400W generates a high-frequency current with high power density, which
then travels from the tip of the electrode through the body to a large return
electrode plate. This large return electrode spreads the current out over a
wider area with a low power density - thus producing little heat - before it
is returned to the generator. Locally concentrated high-density currents can
generate temperatures over up to 1000DC*.

Bipolar diathermy is a low powered unit (50W) with a current passing
between two small active electrodes, thereby heating the material between
them. This obviates the need for a patient electrode with both the active and
passive electrodes being the two poles of the forceps. Bipolar diathermy is
therefore considered to be safer by not allowing the entire current to pass
through the body to a passive electrode (diathermy pad). However, there are
of course limitations which include the inability to transfer current to another
instrument by touching it or to ‘cut” tissue®.

Diathermy Settings

Cutting is achieved by applying sufficient heat to tissue causing cell water
to vaporise with the disruption of cell architecture. This occurs by using a
continuous waveform to generate a high local temperature. Cutting with
monopolar diathermy generally works best when the tip of the instrument
(electrode) is held a small distance from the tissue causing sparks of electrical
discharge to jump across the air gap and generate high temperatures to
enable cutting. If the electrode is held in contact with tissue, the main
resistance to flow is the tissue/instrument interface that varies depending on
the tissue type. Adipose tissue has higher impedance, so diathermy will not
work as effectively as higher current settings are required. When the tissue
dries out and becomes dessicated the resistance also increases - making
cutting less effective.

For coaqulation to work, dehydration and protein denaturation must distort
blood vessel walls and thereby stimulate clotting mechanisms which lead to
dry and shrunken dead tissue. Intracellular temperatures do not reach boiling
point thus avoiding inadvertent cutting. This is achieved because the ‘COAG’
setting uses a sine-wave current with pulsed, high-frequency bursts. Since
the current is turned off most of the time, the current can have higher peak
voltages yet apply less electrical energy - leading to a less aggressive and
more continuous effect, enabling coagulation and haemostasis.



The ‘COAG" setting enables the surgeon to ‘fulgurate” tissue as the higher
voltage enables sparks to jump across an air gap to tissue. This higher voltage
property also allows fulgarisation to continue as it can drive electrical current
to depth through dessicated tissue that has higher impedance (resistance).

It is also possible to ‘blend” by using a continuous sine-wave with added
higher intensity bursts to make a blended current for a combination of
coaqulation and cutting*®.

The amount of heat (‘thermal spread’) is therefore dependant on the type
of instrument used, the power setting and the application time - with
monopolar diathermy producing the highest temperatures and the greatest
amount of lateral thermal spread®.

Diathermy - Key Points for the Surgical Trainee

* Ensure patient plate electrode is placed on dry, shaved skin

« Contact surface area of at least 70cm? (usually thigh or back)

* Avoid metal prostheses, bony prominences and scar tissue

* Place dispersive electrode plate as near to operative site as possible

* Place plate as far as possible from other potential current paths to the
ground (for example a drip-stand or metal part of the operating table)

* It is the responsibility of both the surgeon and the theatre nurse to ensure
correct placement of electrode plate

* Use lowest practical power setting - start low and increase power as
necessary

* Always keep active electrode in view

* Ensure electrodes stored in insulated container when not in use

* Avoid use near important anatomical structures

* Avoid use distal to tourniquets

* Avoid monopolar on narrow pedicles (digits, penis, spermatic cord)

* Avoid pooling of inflammable agents and alcohol

* Check different machine/manufacturer settings

Most diathermy burns are due to incorrect placement of the patient electrode®.

Hazards of Electrosurgery’

There are several hazards to surgical diathermy - the risk of which can be
minimised by proper placement of patient electrodes and an understanding of
proper technique. There are numerous reports in the literature of examples of
injuries sustained from the use of electrocautery. A case report of a neurosurgical
operation on a 14-year-old girl with a previously placed indwelling titanium
plate in the frontal bone highlights the dangers of “capacitative coupling” burns.
After operation in the prone position the patient was found to have an area
of full thickness skin necrosis over the right forehead from an aberrant circuit
generated using the titanium plate as an alternative grounding electrode®.
A recent national survery of higher surgical trainees demonstrated that only
50.8% had received formal training in the use of diathermy, 90% did not place
diathermy pads themselves and 68.3% did not routinely check diathermy
equipment before an operation, which may lead to an increased risk of adverse
events, along with medico-legal consequences™.

Back to Basics

SURGICAL DIATHERMY

N Campaign

Burns
 The most common type of diathermy accident

« Superficial burns can result from alcohol-based skin preparations - ensure
excess liquid removed before commencing

« Diathermy burns under patient electrode if not applied properly

« Avoid inflammable gases (including those present in the colon)

Neuromuscular Stimulation

« Sparks may invoke secondary circuits which can cause activation of nerves
or skeletal muscle

« Commonly seen when used near the ureteric orifice to produce an ‘obturator
kick” due to stimulation of the psoas muscle via the obturator nerve.

* Also observed when dissecting through platysma muscle in operations on
the neck.

Pacemakers

* High-frequency interference may inhibit or interfere with pacemakers

* Anaesthetist should have magnet available in case pacemaker needs to be
reset, monitor heart rate and have defibrillator available

* Place patient electrode plate so that current path does not pass through
the heart

Damage to Other Structures

* (an occur due to a high heating effect on structures attached by a small
pedicle, such as the appendix or gall bladder

* Due to a low cross-sectional area generating high current density, leading to
tissue necrosis (for example when performing infantile circumcision)

SUBSCRIBE TO AN ONLINE E-COURSE, VISIT WWW.123D0C.COM
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Fires
* Diathermy is the most common ignition source for intraoperative fires

* Majority of fires happen during head and neck surgery due to the presence
of oxygen and extensive use of lasers, which carry a relatively greater risk™.

‘surgical smoke’

* There is some evidence that diathermy smoke produced by thermal
destruction of tissues may have a hazardous effect to the health of operating
theatre personnel. A recent survey showed that the majority of respondents
felt inadequate measures were taken to protect staff and patients and very
few surgeons used dedicated smoke extraction equipment?,

Laparoscopic Diathermy

Laparoscopic surgery presents unique challenges for surgeons and as
such has several associated risks with the use of diathermy. The incidence
of recognised injuries during laparoscopic surgery is between 1 and 2
patients per 1000 operations, most of which go unrecognised at the time
of surgery®. Difficult visualisation of anatomy can lead to diathermy being
applied incorrectly or electrodes left in a body cavity may be activated by
inadvertently applying a current (for example, standing on a foot switch). For
this reason it is important to try and keep instruments within the field of view
even when not being used.

Reqular maintenance of equipment is imperative for all electrosurgical
equipment, but is particularly relevant for laparoscopic procedures where a
defect in the insulating sheath of an instrument may allow current to be
applied to other unintended tissues.

It is important to be aware of the phenomonen of ‘direct’ or ‘instrument-
to-instrument” coupling® where a current path can be set up between the
electrode and another conducting instrument. This is more likely to be seen
when using the “COAG" or ‘BLEND’ settings due to the higher voltages involved,
and may occur between instruments outside of the field of view. A warning
sign that this may be occurring is when the diathermy does not function as
expected at the site of application or is requiring larger amounts of power.

FOR MORE INFORMATION, EMAIL INFO@123D0C.COM

‘Capacitative coupling” is also a concept to be aware of, which occurs when
an insulated instrument acts as an electrode and the laparoscopic port as
another electrode, allowing current to flow to structures in contact with the
port itself. There is some debate as to how often damage to tissues occurs in
this way but it emphasises the importance of maintaining a good operative
field of vision and the need to remove electrodes when not in use.

The main cause of electrosurgical injuries are inadvertent touching of
tissues during current application, direct coupling between a portion of
intestine and a metal probe touching the activated probe, insulation breaks
in the electrodes, direct sparking to the intestine from the diathermy probe,
and current passage to the intestine from recently coagulated, electrically
isolated tissue’.

Developments

Diathermy is used in almost all surgical specialties and there continue to be
developments for its application. For example, micro-needle electocautery
(MES) scalpel can be used in neurosurgery, for skin incisions and has shown
3-5 times less blood loss compared to using a scalpel™ and the development
of argon plasma coagulation (APC) has been used in the treatment of a
wide range of conditions including Barrett’s oesophagus', perennial allergic
rhinitis™ and rectal ulcers, and bleeding™. By understanding the principles
behind electrosurgery and being aware of the pitfalls when activating ‘COAG’
or ‘CUT" in theatre the potential hazards of diathermy can be avoided and it
can continue to be an indispensable tool for the surgical trainee.

MCQs - Diathermy

Question 1
True/False: If the patient has a pacemaker in-situ monopolar diathermy is
most appropriate for achieving haemostasis?

Question 2
True/False: A diathermy probe should be applied near the tip of a surgical
instrument, distal to the surgeons hands to avoid aberrant conduction?

Question 3
True/False: Most diathermy-related injuries are not noticed at the time of
operation and may present clinically 3 -5 days after surgery?

Question 4
True/False: Bipolar diathermy uses a low current at a high frequency and low
voltage to pass a current through tissue between two electrodes?

Question 5

True/False: A metal conductive sheath around an electrode has a lower risk
of causing burns than a non-conductive protective sheath in laparoscopic
surgery?



Answers to M(CQs

Answer 1

A: False - bipolar diathermy should be used as it avoids the possibility of
current travelling through the patient to an electrode plate, thus reducing risk
of interference with a pacemaker

Answer 2
A: False -a diathermy probe can be applied to any part of a surgical instrument

Answer 3
A: True

Answer 4
A: False - bipolar diathermy uses a low current at a high frequency and high
voltage.

Answer 5

A: True - the induced current is conducted via the metal protective sheath
and is allowed to dissipate where there is contact at the port site with the
abdominal wall, reducing the risk of burns or tissue injury. Most injuries occur
with monopolar diathermy? It is the surgeons responsibility legally to ensure
safety (or nursing staff)

Back to Basics
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Featured Specialty: Trauma & Orthopaedic Surgery

DYNAMIC HIP SCREW INSERTION:
A STEP-BY-STEP GUIDE

A Titchener, S Kumar, T Nanjayan

Dynamic Hip Screw Insertion:

A Step-by-Step Guide.

Featured Specialty:

Trauma & Orthopaedic Surgery.

History and pathology

Overview

Sliding hip screw insertion is @ common trauma surgery procedure and is
often an index training case for junior surgical trainees. However the patients
who undergo this procedure are often elderly and have multiple medical
co-morbidities. It is essential therefore that if the most is to be made of
performing this operation as a training case, then the trainee surgeon is
adequately supervised and is familiar with all steps involved. Individual
variations will occur between surgeons according to the requirements of
the patient. However, this article will provide an overview of the procedure
suitable for the junior surgeons.

Terminology

The operation is often termed a ‘Dynamic Hip Screw” or ‘DHSTM’. But this
is also a trade name and there are a number of other terms in use for the
technique; sliding hip screw or compression hip screw being commonly used
descriptions. ‘DHS” will be the abbreviation adopted in this article.

It should be noted that a DHS is different to an Intramedullary Hip Screw
(IMHS), which is a cephalomedullary implant used for low trochanteric and
reverse oblique fractures amongst other indications.

Anatomy

Blood Supply

The blood supply to the femoral neck consists of an ascending flow of
blood via the capsular retinacular vessels, a supply from the intramedullary
circulation, and a minor contribution from the ligamentum teres which is
more relevant in children. The capsular supply originates from the medial
and lateral circumflex branches of the profunda femoris artery, the posterior
ascending branch of the medial circumflex usually being dominant.

Joint Capsule
The capsule attaches at the intertrochanteric line anteriorly, but posteriorly it
attaches slightly more cranially and medially than this.

FOR MORE INFORMATION, EMAIL INFO@123D0OC.COM

Preoperative Assessment and Management
Hip fractures are predominantly a disease of the elderly, and as the UK
population is aging the prevalence of this fracture is increasing.

Initial assessment should include a full history and examination, and the
patient should be managed according to Advanced Trauma Life Support
(ATLSTM) principles. The neurovascular status of the affected limb should be
documented. An Antero-Posterior (AP) and a lateral plain X-Ray of the hip are
required to assess the fracture configuration.

Attention should be paid to medical comorbidities and the patient optimised
for surgery as appropriate. Consideration should also be given to the
underlying cause of the fracture e.g. the cause of collapse or syncopal
episode, or of pathological conditions affecting the bone itself. Osteoporosis
is @ common cause of hip fractures’, especially in the elderly, and NICE have
issued guidance for primary and secondary prevention?>.

Indications

This technique is appropriate for pertrochanteric, intertrochanteric fractures
and under certain circumstances for undisplaced intracapsular fractures. AO
classifications 31-A1 and 31-A2 are most suited to DHS fixation. 31-A3 may
be fixed using a DHS under certain circumstances. But the biomechanics of
the fracture mean that this is usually not ideal. The general principle is that
the line of the fracture should not lie parallel to the hip screw. This is because
the screw is designed to allow collapse and impaction of fracture lines lying
perpendicular to the barrel of the screw and it is unable to neutralise the
shearing forces of a parallel fracture. Some 31-B type fractures may be
addressed with a DHS if the fracture is undisplaced and the retinacular blood
supply is thought to be uninterrupted. However care must be taken whilst
reaming and a derotation wire utilised; (see operative technique section).
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Contraindications

Fractures which are unsuitable for fixation with a DHS include subtrochanteric
fractures and reverse oblique fractures. In these cases the biomechanics of
the defect are usually best addressed with other prostheses.

The technique is also not appropriate where malignancy is suspected. In this
case long femur views should be obtained as a minimum, and arthroplasty
considered. It should also not be used where there is a known or suspected
allergy to the material used in the implant. Obesity may create excessive
loads causing the implant to fail. Therefore, this is a relative contraindication.
In this case an IMHS may be more appropriate.

Gaining informed consent /explaining

procedure to patient

The patient should be fully counselled regarding the proposed procedure
and the risks and benefits discussed in accordance with the General Medical
Council quidelines on consent®. Discussion of the following points should be
included and documented:

* Details of operation, implant and location of incision

* Risk of infection and bleeding

* Possible need for blood transfusion

* Risk of non-union/malunion

* Risk of implant cut-out or failure requiring revision surgery
* Risk of damage to blood vessels and nerves

* Risks of anaesthetic technique

* Risk of death

* Alternatives to operation the risks and benefits of this

Equipment required (not exhaustive)
Please note that as a junior trainee the importance of familiarity with the DHS
equipment should not be underestimated.

Operating theatre with laminar air flow.
Radiolucent Fracture table - with traction (Fig. 1).

Figure 1. Fracture table showing position of the post which should rest
on the ipsilateral ischial tuberosity.

Compression Hip Screw instrumentation set and complete set of implants and
screws. Image intensifier. Diathermy and suction.

Patient positioning and fracture reduction

The patient is positioned supine on a radiolucent fracture table with the
contralateral leg flexed at the hip and knee, abducted and internally rotated
to allow access for the image intensifier (Fig. 2). Extra care should be taken
if the patient has contralateral joint prostheses. The operative leg should be
secured by a padded post resting on the ischial tuberosity of the ipsilateral
pelvis, and the foot secured using the table boot, if necessary reinforced
using wool and tape around the ankle. A prophylactic dose of intravenous
antibiotics should be administered prior to the procedure®.

Figure 2. Patient in position for image intensifier screening and
fracture reduction prior to draping.

Prior to draping the fracture position should be confirmed using an image
intensifier, and good reduction obtained (Fig. 3).

Figure 3. Reduction confirmed on Image Intensifier AP image.
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This can usually be achieved with gentle traction and internal rotation.
Adequacy of reduction can easily be assessed by examining the cortex
medially and posteriorly. The limb to be operated on should be parallel to
the floor or slightly flexed, but not extended. Extra traction can be applied
to correct the neck-shaft angle. A good tip when setting up is to ensure that
the image intensifier can be easily moved in AP and lateral planes to get
consistently good images. In comminuted fractures where the femoral shaft
sags posteriorly, it can be a challenge to obtain and maintain closed reduction
and open reduction may be required. In this case, an assistant can maintain
reduction by pushing up on the femoral shaft.

Good reduction is the key to DHS surgery and is one of the important factors
that the surgeon can control and influence. Poor reduction can turn what may
otherwise have been a straightforward operation into a very difficult one.

Draping/sterile field preparation
The operative site is then cleaned using skin preparation such as chlorhexadine
or povidone-iodine (Fig. 4).

Figure 4. Skin preparation.

A standard clear plastic screen drape is used, hung from a horizontal bar, or
from a dedicated bar built into the laminar flow hood. Care should be taken
to leave enough slack in the drape above the operative site so that the image
intensifier can rotate over the hip to provide 3 lateral view (Fig. 5).

FOR MORE INFORMATION, EMAIL INFO@123D0OC.COM

Figure 5. Preparation and draping.

Procedure

Following fracture reduction and draping, a direct lateral approach to the
femur is employed, starting at the greater trochanter and extending distally.
Image the hip before skin incision to get an idea of entry point for the
quide pin. This will ensure that the skin incision does not extend proximally
unnecessarily. The fascia lata is divided along the axis of the skin incision.
The proximal femur is then exposed by either splitting vastus lateralis along
the line of it's fibres or by retracting it anteriorly. If retracting be aware of the
perforating vessels which pierce the lateral intermuscular septum.

A 3.2mm guidewire is then passed under image intensifier quidance (Fig. 6); the
level of the lesser trochanter marks the approximate level of entry for a 135 plate
(Fig. 7). The 135" quide is used ensuring that the base plate is flush to the femur.
The wire is advanced under guidance towards the apex of the femoral head.
A central position of the quide pin in AP and Lateral planes should be the aim.
Before the fracture line is crossed, confirm the position on the lateral X-Ray and
adjust appropriately. Advance until the wire is positioned in the subchondral bone
(Fig. 8); the tip — apex distance should be less than 25mm¢ (this is the combined
distance from the tip to the apex on an AP and lateral view).

Figure 6. Advancing the guidewire.
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Figure 7. Identification of the level of the lesser trochanter to guide
placement of the incision.

Figure 8. Guidewire insertion. The wire is measured using the depth gauge
(Fig. 9) and the triple reamer used to ream a hole in the head and neck of the
femur; typically the reamer is set to 5mm shorter than the measured length.

Figure 9. Measurement of the guidewire length.

The triple reamer is named as such as it reams to three diameters for the
screw, the barrel of the plate and for the lateral entry point. As noted above,
for basicervical fractures which are at risk of engaging with the reamer and
spinning, a de-rotation wire must be passed before reaming to avoid rupture
of the retinacular blood supply and devascularisation of the femoral head.
While reaming the image intensifier should be used to check the wire is
not advancing into the pelvis or is being pulled out. If the guide wire is
accidentally pulled out, use the wire centring device in the set or a hip screw
inserted with the smooth barrel into the reamed hole. Generally the hole
should be tapped and the lag screw inserted paying attention to the tip-apex
distance. The handle of the introducer should be left running parallel to the
femur in most prostheses (Fig. 10).

Figure 10. Hip Screw insertion; the handle of the introducer is left
running parallel with the femur in this prosthesis.

The plate should be advanced over the screw and impacted. The plate may
then be secured to the femur using a Haygroves clamp and 4.5mm screws
applied (Fig. 11).

Figure 11. Placement of plate and insertion of screws.
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Compression can be achieved at the fracture site in stable intertrochanteric

fractures by using the compression nut. Final X-Rays should be obtained of
the plate and the screw in the AP (Fig. 12) and lateral positions.

Figure 12. AP image of the plate in-situ.

Closure is performed following wound irrigation using continuous absorbable
sutures to fascia lata (e.q. loop PDSTM) and interrupted absorbable sutures
to fat layer as appropriate (e.g. VicrylTM). Continuous absorbable suture to
subcutaneous layer. Continuous subcuticular absorbable suture (undyed e.qg.
Vicryl rapideTM) or clips to skin.

It should be noted that each implant has subtle differences and specific
guidance notes can often be obtained from the manufacturer’#°.

Documentation of procedure
A full description of the procedure should be written in the patient notes
including the following points:

* Date/time

* Operation performed

* Indication for operation

* Surgeon/assistant/anaethetist

* Anaesthetic technique

* Patient positioning and reduction of fracture:
noting the difficulty of reduction

* Draping

* Incision

* Procedure
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Use of image intensifier control. Measured length and length reamed. Tapping
if used. Size of lag screw inserted. Plate angle and number of holes. Check
X-rays performed on table.

* Closure
* Immediate complications (if any)
* Post-operation plan to include

Check of full blood count, urea and electrolytes and other appropriate
blood tests. Check X-Ray if required. Two further doses of intravenous
antibiotics if using cefuroxime prophylaxis. Thromboprophylaxis. Plan for
drain removal. Full weight bearing with physiotherapist if appropriate.
Outpatient follow-up plans.

summary

Dynamic Hip Screw insertion is a core procedure for the junior orthopaedic
trainee, but the potential complexity of the procedure should not be
underestimated. Good reduction of the fracture is the key to making
the remainder of the procedure straightforward. A comprehensive
understanding of fracture configurations and reduction technique, as well
as familiarity with the instruments and implants is key to obtaining good
results of DHS insertion.
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Case Vignette
45-year-old Caucasian female, who was previously fit and well, presented
to the accident and emergency department with a one-day history of right
upper quadrant pain. She describes a colicky pain, which started two hours
after dinner, and was associated with fever, nausea and two episodes of
vomiting. There was no history of a similar pain previously and had no
change in colour of her urine and stools.

On admission, she was found to be tachycardic (pulse - 105) and pyrexial
(temperature - 38.6). On examination, she had no jaundice. Her abdomen
was soft, but tender in the right upper quadrant, with a positive Murphy’s
sign. Blood tests showed a raised white cell count and deranged liver function
tests. Ultrasound of the abdomen revealed a gallbladder containing multiple
small stones, with a thickened wall. The common bile duct was not dilated. A
diagnosis of acute cholecystitis was made and antibiotics were commenced.
She underwent an urgent laparoscopic cholecystectomy the following day
and made a good recovery from the operation. She was discharged home
the next day.

Introduction

Gallstone disease is a very common condition. It affects about 10-30% of
the adult western population [ 2. This translates to over 20 million people
in the United States and 50 million patients in Europe, with about 1 million
newly diagnosed patients annually® *. Gallstones are one of the commonest
gastrointestinal causes of hospitalisation, and the most costly, with an annual
estimated overall cost of over $5 billion dollars in the United Statest.

Pathophysiology

The gall bladder functions as an optional store and concentrator for bile. The
liver secretes cholesterol, bilirubin and bile acids which are important in
rendering the fats in the intestine soluble for their digestion and absorption.
The formation of gallstones is the result of: (1) supersaturation of bile with
cholesterol, (2) a decrease in bile salts that act to dissolve the cholesterol
vesicles and (3) stasis of bile flow.
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The commonest form of gallstones is cholesterol stones (80%), followed
by pigment or calcium stones (20%). They can vary in size from a small
grain of sand up to as large as a golf ball. Sometimes, the gallbladder only
consists of microscopic stones or crystals, which is known as biliary sludge.
Gallstones can migrate from the gallbladder into the cystic duct or common
bile duct (CBD). It is thought that the prevalence of (BD stones in patients
with symptomatic gallstones is 10%-20%!°!.

Gallstones disease is becoming increasingly prevalent in the UK ¢l This
may be related to the aging population or increasing obesityl®.. Multiple
studies have shown an association between raised serum triglycerides and
cholesterol with the presence of gallstones!™®2. However, rapid weight
reduction also increases the risk of gallstones!™!. The prevalence of gallstones
is higher in females, during pregnancy and in certain ethnic groups. Drugs,
like hormone replacement therapy, the oral contraceptive pill and octreotide
can increase the risk of gallstones. Patients with diabetes, Crohns disease,
haemolytic disease and cirrhosis are also more likely to develop gallstones!™.

Clinical features

Most patients with gallstones remain asymptomatic, with only 19%-4% of
them becoming symptomatic in a year® *l. However, the onset of pain
heralds the beginning of recurrent symptoms and identifies those at risk
from complications!'. The commonest clinical manifestations of gallstones
include biliary colic and acute cholecystitis (right upper quadrant pain and
tenderness with pyrexia). Other clinical presentations of gallstone disease
are shown in Fig. 1.

Cholecystitis
Empyema of the gallbladder
Mucocoele of the gallbladder

— Liver

-

Gallbladder Bile ducts

Common Bile Duct Stones
Obstructive Jaundice
Cholangitis

-—

-~

P4
Hartman’s pouch -~ Acu“te Pancrgatitis

Duodenum =~ Pancreas

Gallstone lleus

Figure 1. Clinical presentations of gallstone disease.



Biliary colic typically presents as a relatively severe, epigastric or right
upper quadrant pain, lasting 1 to 5 hours, often waking the patient at
night and sometimes provoked by mealsi®. However, gallstones are often
over-diagnosed as a cause for upper gastro-intestinal (GI) symptoms, and
misdiagnosed as the cause of dyspepsia, belching, flatulence or intolerance
to fatty foods due to an incidental finding of gallstones during abdominal
ultrasound. Rarely, it can cause Mirizzi's syndrome, where the gallstone is
lodged in the cystic duct or Hartman’s pouch, causing extrinsic compression of
the common hepatic duct and obstructive jaundice (jaundice with associated
pale stools and dark urine)l7l.

The clinical history and physical examinations are crucial in making the
diagnosis of gallstones disease. Initial investigations include serum liver
function tests and abdominal ultrasound. Deranged serum liver function
tests may suggest obstruction or inflammation in the biliary tree. Abdominal
ultrasound is the most sensitive and specific test for gallstones. It identifies up
to 97% of gallstones in the gallbladder and is able to characterize a thickened
gallbladder wall. However, it can only identify stones above 4-5mm in
diameter and is poor in identifying stones in the bile ducts. Plain Abdominal
X-rays (AXR) are rarely required to diagnose gallstones, as only 10-20% of
gallstones are radio-opaque. Rarely, the gallbladder may be calcified after
repeated episodes of cholecystitis, which may be identified on AXR. It is
only indicated if gallstone ileus is suspected, as it may show small bowel
dilatation with air in the biliary tree.

The use of computerized tomography (CT) scan is limited in the diagnosis
of gallstones. However, they may be carried out to identify possible
complications of gallstones - i.e. perforated gallbladder, common bile duct
stones or pancreatitis. The magnetic resonance cholangiopancreatography
(MRCP) has emerged as a useful non-invasive modality for evaluating
the biliary tree. It produces excellent views of the intra- and extrahepatic
bile ducts, common bile duct and pancreatic duct, which helps identify
obstruction or gallstones in the bile ducts or bile leaks. It has largely replaced
the older forms of imaging of cholescintigraphy (hepatobiliary iminodiacetic
acid (HIDA)) scan and oral cholecystography. Endoscopic ultrasound (EUS)
combines endoscopy and ultrasound to provide high resolution images of the
pancreatico-biliary system. It is much more accurate in diagnosing common
bile duct stones, with a sensitivity of 95% and specificity of 98%!"8. However,
itinvolves an invasive procedure.

Management

Patients with the incidental finding of gallstones, who are asymptomatic,
should be managed expectantly as the risks of surgical and nonsurgical
treatments outweigh the benefits" 20l The only exception is in patients with
calcified (porcelain) gallbladder, which even in the absence of gallstones
should be removed given its strong association with gallbladder cancer'l.
Patients presenting with biliary symptoms require initial management of
their symptoms. Biliary colic will respond to oral analgesics (opiates or non-
steroidal anti-inflammatory drugs (NSAIDS)) with an antispasmodic. Patients
with clinical signs and symptoms of acute cholecystitis should be treated
with a broad-spectrum antibiotic and providing gallstones are identified, a
cholecystectomy would be recommended.
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Surgical management
Cholecystectomy has been the standard treatment for gallbladder stones.
The removal of the gallbladder and gallstones removes the possibility of
further acute cholecystitis, reduces the risk of acute pancreatitis and should
cure biliary colic (unless stones are retained in the ducts). Symptom relief
post-cholecystectomy varies from 53% to 96.8%, with significant reductions
in biliary paint2?°l. However, up to 50% of patients may have a degree of
persistent symptoms, including dyspepsia, flatulence, non-specific abdominal
pain and diarrhoeal?2* 2 whilst 10% of patients report no improvement
or worsening of symptoms after surgeryl™. As such, accurate diagnosis
and careful patient selection is crucial, as well as ensuring realistic patient
expectations prior to cholecystectomy.

Endoscopic management

Endoscopic retrograde cholangiopancreatography (ERCP) plays a crucial role
in the management of common bile duct stones. It can be used to perform
an endoscopic sphincterotomy and retrieve the stones by balloon catheter or
basket during ERCPI7L If the stones are too large, they can be crushed with
a mechanical basket lithotripter or smashed using contact laser lithotripsy.
Failing which, a biliary drainage stent can be positioned as a temporary
procedure to relieve the obstruction until a definitive surgical procedure.
There is a role for emergency ERCP (<24 hours) in patients with acute
cholangitis or acute severe gallstone pancreatitis due to CBD stones, where
sphincterotomy with stone removal is required for urgent decompression of
the billiary treel®,

Conservative Management

Acute cholecystitis may present in patients who are elderly with multiple co-
morbidities, or in critically ill patients who are unfit for surgery under general
anaesthesia. Although laparoscopic cholecystectomy remains the treatment
of choice for cholecystitis, it carries a significant morbidity and mortality rate
in these groups of patientsi> %! Therefore, these patients are usually treated
conservatively initially with intravenous (IV) fluids and antibiotics. However,
some patients may not respond to conservative treatment, and remain septic,
with a risk of gallbladder perforation. Radiologically guided percutaneous
cholecystostomy is a safe and viable treatment option in these patients in
the acute phase, with a complete response rate of 94-100%0" %2, When the
acute phase of cholecystitis and any associated septic complications have
resolved, definitive elective surgery can then be planned with the patient in
better health. In patients who are at very high operative risk, percutaneous
cholecystostomy may be the single definitive treatment®3.
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Medical management

Non-surgical management is only appropriate in selected cases, where
patients refuse surgery or are not fit to undergo an operation; and are only
suitable for cholesterol stones.

Oral dissolution therapy utilizes bile acids to dissolve gallstones. Ursodiol
(ursodeoxycholic acid, Actigal) and chenodiol (Chenix) work best for
small gallstones (<0.5cm) with a high cholesterol content in patients with
preserved gallbladder function®'. They are unsuitable for those with severe
recurrent symptoms and are not effective in calcified or pigment stones. They
require a long course of treatment which can take up to 2 years. It may play
a role in prevention of gallstone formation in very high risk groups - patients
who have rapid weight reduction after bariatric surgery or patients taking
octreotide. Recurrence of stones after treatment can be expected within 5
years in about 40% of patients, who may then require further treatmentl*°.,
Contact dissolution therapy involves injecting methyl tert-butyl directly into
the gallbladder to dissolve cholesterol stones. It can dissolve small stones
in 1 to 3 days, but has been reported to cause irritation and severe burning
paini*sl. However, up to 70% of the patients will develop recurrent stones in
4 years, which will require further treatment 7],

Extra-corporeal Shock Wave Lithotripsy (ESWL)

ESWL was initially introduced in the 1980s for the management of gallstones.
It has been shown to be effective in patients with a functioning gallbladder
with up to 3 cholesterol stones (<30mm), with gallstone clearance in up
to 91% of patients at 18 monthsl®. Best results were achieved in patients
with a solitary stone which is less than 20mm. It is thought that up to 16%
of patients with symptomatic gallstones may fall into the above categoryll.
Treatment with ESWL requires adjuvant oral dissolution therapy for complete
resolution of gallstones®). Complications include biliary colic, cholangitis,
pancreatitis and haematuria. However, as the gallbladder remains in-situ,
there is a high risk of recurrence of gallstones with up to 54% recurrence
rate at 10 years”. As such, ESWL should only be offered in selected cases.

Laparoscopic Cholecystectomy

Previously, patients had to undergo an open procedure, which involved
an oblique subcostal or upper-midline abdominal incision to remove the
gallbladder. Although the surgical mortality was relatively low (0.05%), it
involved a 5-day hospital stay with a 3-6 week convalescence period[4, 5].
To decrease post-operative pain and convalescence period, small-incision
cholecystectomy was developed in the 1970s where a 3-6cm  subcostal
incision was utilised[41-43].

The introduction of laparoscopic cholecystectomy in the 1980s has
revolutionized surgical practice in the management of gallstones disease
(figure 2). The first laparoscopic cholecystectomy was performed by Erich
Muhe in Germany in 1985, It was further developed and refined by Dubois
et al®l and Perissat et al**l in France and Reddick et al*”) in the United States
which led to its rapid acceptance and popularisation throughout the world.
The operation is performed under general anaesthesia and has similar risks
and complications as open cholecystectomy (bleeding, bile leak or common
bile duct injury (1%) and bile leak (3%))“® +°..
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However, with only 4 small (5-10mm) incisions, post-operative pain is
much reduced with short inpatient stay (or day-case procedure) and
sharter convalescence period (1-2 weeks)!> ¢ >0 In case of difficulty, it can
still be converted to mini-incision cholecystectomy or the traditional open
cholecystectomy.

- Gallbladder dissected
off liver bed

Laparoscopic

graspers Common bile duct

4 Cystic duct and artery
clipped and divided distally

Figure 2. Displaying the Calot’s triangle during laparoscopic
cholecystectomy.

The superiority of the laparoscopic approach was considered obvious and it
was deemed unethical to compare it with conventional open cholecystectomy
in large randomised trials. The perceived decrease in surgical risk of the
procedure has widened the indications and made it feasible to consider
operating on patients that might not have otherwise tolerated an open
cholecystectomy - i.e. elderly patients, patients with relative co-morbidities.
The has led to an increased rate of cholecystectomies!®' *2 with over 600,000
laparoscopic cholecystectomies performed annually in the United States®®/and
50,000 in England®. within 5 years of its introduction, it was considered
the gold-standard treatment for gallstones. Operative cholangiogram can be
done during the procedure to confirm the anatomy and to exclude CBD stones.
Laparoscopic cholecystectomy can also be combined with laparoscopic CBD
exploration to remove ductal stones.

Recently the Cochrane hepato-biliary group published a review comparing
open, small-incision and laparoscopic cholecystectomy in patients with
symptomatic gallstones which showed that patients who underwent
laparoscopic cholecystectomy had a significantly shorter hospital stay and
convalescence period compared to patients who had open cholecystectomy,
but did not differ significantly in operative time, complications and
mortality. However, there was no significant difference between hospital
stay, convalescence period, complications and mortality when comparing
laparoscopic  cholecystectomy with  small-incision  cholecystectomy!“2l,
This reiterates the benefits of laparoscopic cholecystectomy over open
cholecystectomy; and presents small-incision cholecystectomy as a suitable
alternative to the laparoscopic technique.
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Early versus delayed laparoscopic

cholecystectomy in acute cholecystitis

The optimal timing for cholecystectomy in a patient with acute cholecystitis
has long been an area of controversy. Early operation during the acute
phase (<7 days from onset of symptoms) may be technically more difficult
with higher rates of complications, but delaying surgery increases the
risk of gallstones related morbidity®¥. Early open cholecystectomy was
shown to have no increase in morbidity and mortality than delayed open
cholecystectomy!*°.

During the initial introduction of laparoscopic cholecystectomy in the early
1990s, acute cholecystitis was noted to be a relative contraindication to the
procedure due to a higher rate of operative morbidity*® 57! and conversion to
open cholecystectomy® L In early laparoscopic cholecystectomy, severe
inflammation increases the risk of bile duct injury!s" and may obscure the
view of Calot’s triangle necessitating conversion to open surgery!®?. As such,
patients with acute cholecystitis would be admitted into hospital for intense
medical management with analgesia and antibiotics. Delayed elective
laparoscopic cholecystectomy would then be scheduled a few weeks later
after the acute phase of illness. However, with growing experience and
skill, it has become safer to perform laparoscopic cholecystectomy in the
acute phasel®l.

A recent Cochrane review by Gurusamy and Samraj compared the outcomes
between early (<7 days from onset of symptoms) versus delayed (more than
6 weeks after index admission) laparoscopic cholecystectomy in patients with
acute cholecystitis®®l. A total of 5 trials were included where 451 patients
were randomised into having early or delayed laparoscopic cholecystectomy.
No significant difference was found between both groups in all outcomes
measured, including bile duct injury and conversion to open procedure. Of
the 216 patients in the delayed group, 40 patients required emergency
laparoscopic cholecystectomy during the interim period due to non-resolving
or recurrent cholecystitis. Moreover, 18 (45%) of these patients had to
undergo conversion to open procedure. Though the procedures were carried
out by more experienced surgeons, early laparoscopic cholecystectomy took
an average of 10-30 minutes longer than delayed surgery. Total hospital
stay was 4 days shorter in the early group compared to the delay group. As
such, early laparoscopic cholecystectomy for acute cholecystitis was deemed
to be safe, and reduced the total hospital stayl®l. Despite this evidence, a
postal questionnaire survey amongst 308 consultant general surgeons
showed that only 11% of patients with acute cholecystitis are routinely
treated by early cholecystectomy in the UKI®“]. It is thought that the lack
of appropriately experienced surgeon and problems with availability of
radiological investigations, surgeon availability and emergency theatre time
are contributing factors.

Future directions

Recent developments in the management of gallstones disease largely
revolve around ways to develop more minimally invasive techniques in
cholecystectomy. This has led surgeons to seek to minimize the number and
the size of incisions, or to utilize natural orifices to eliminate skin incision(s)
altogether. It is hoped that less invasive techniques may have minimal or
no post-procedural pain, shorten the recovery time, whilst improving cost
effectiveness and patient safety.

Single-incision laparoscopic (SILS) cholecystectomy was first performed by
Navarra et al. in 1997 using two 10-mm trocars and three transabdominal
stay sutures to aid in gallbladder retraction'®l. Since then, various groups of
surgeons has tried different methods of refining this technique of minimally
invasive cholecystectomy whilst surgical companies race to develop newer
equipments within this fieldl. In all cases where it has been performed,
patients are meticulously chosen who did not have complications from
gallstones disease. Where there are complications intraoperatively, it can be
converted to a standard four-port laparoscopic cholecystectomy to complete
the procedure.

Natural Orifice Transluminal Endoscopic (NOTES) Cholecystectomy is currently
still in the experimental stage, where it is only performed in specialist
centres which are researching this technique. The ‘natural orifice’ used in
this procedure is preferably the vaginal vault, as transgastric and transcolonic
routes are not sterile and the defects are difficult to close securelyl®]. As with
SILS, patients who undergo NOTES have to be carefully chosen to avoid any
risk of iatrogenic visceral injury.

Though SILS and NOTES seem to be promising techniques in the field of
minimally invasive cholecystectomy, their promise currently remains unfulfilled
as significant ethical, technological and procedural questions remain. The fewer
incisions restrict the surgeon’s field of view and limit the instrumentation and
movement of operative instruments, which increases the operating time.
Whilst NOTES offers surgery without a visible scar, the increased risk of intra-
abdominal injuries far outweighs the purported benefits of better cosmesisi¢¢].
Also, the presumed lower post-operative pain from fewer incisions in SILS
and NOTES has been a subjective conclusion which has yet to be objectively
assessed in a randomised controlled trial. Furthermore, the potential added
costs for advanced specialist instruments required are unknown for a technique
which has not had significant demonstrable benefit. However, this is only the
beginning of the development of this new technique. As modifications are
made to the technological aspects of these procedures, along with increasing
surgical expertise and experience, these procedures will likely yield better
outcomes. Further randomised studies comparing these new techniques in
cholecystectomy (NOTES and SILS) with traditional laparoscopic cholecystectomy
are required to evaluate the safety, efficacy, and potential benefits (if any) that
these innovative techniques may provide.
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A. Pigment stones

B. Cholesterol stones

(. Calcium oxalate stones
D. Uric acid stones

A. Tachycardia

B. Hypotension

C. Abdominal pain
D. Jaundice

A. Pigment stones are due to increased excretion of polymerised conjugated
bilirubin.

B. Gallbladder epithelium is lined by simple columnar cells with brush border.
C. Common bile duct diameter of >9 mm suggests likely obstruction with
common bile duct stones.

D. Gallstones are not a risk factor for the development of gallbladder
carcinoma.

A. The veress needle is a safe technique for introducing pneumoperitoneum.
B. Previous abdominal surgery is an absolute contraindication to laparoscopic
cholecystectomy

C. Dissection of Calot’s triangle should be performed before the cystic artery
is clipped

D. Can be performed using a three-port technique.

A. All patients diagnosed to have gallstones require a cholecystectomy.

B. There is no evidence for medical management in the treatment of
cholesterol gallstones.

C. Laparoscopic cholecystectomy should be delayed until 6 weeks after the
acute presentation of cholecystitis.

D. There is a role for endoscopic retrograde cholangiopancreatography (ERCP)
in the management of acute cholangitis
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Burns: assessment and management
in the modern plastic surgical setting.
Plastic and Reconstructive Surgery.

Introduction

Burns-related injuries are a global healthcare issue with 322,000 fatalities per
annum." In the UK, burns are common and responsible for 175,000 accident
and emergency admissions each year.? Ten percent of these patients are
transferred to a burns unit for specialist assessment and multidisciplinary
management.? The evolution of modern tertiary referral burns services has
lead to a reduction in morbidity and mortality for burns patients. Despite this,
the UK mortality rate from burns-related injuries is 300 patients per annum.
According to data from the World Health Organisation, those at greatest risk
of burn injuries are women, children under twelve years, workers in high
risk industries, and individuals with low socioeconomic status." Elderly are at
particular risk of burns at home, whilst in many parts of Asia, mothers and
children are at risk of burns from open fires. There are also reported cases of
women sustaining burn injuries following being assault via acid.”

This review focuses on the initial assessment and management of a patient
with burns, where prompt and accurate decision-making improves both the
short-term and long-term clinical outcomes of affected patients.

Burns Pathophysiology

Burn injury is a spectrum: tissue closed to the heat source is more severely
damaged than peripheral tissue. These principles were first described by
Jackson et al by considering the concept of three concentric zones of burn
injury.” The irreversibly damaged zone of coagulative necrosis is surrounded
by a threatened yet viable zone of stasis, which is surrounded by inflammatory
tissue referred to as the zone of hyperaemia. This is important from a clinical
perspective, as the middle zone of stasis can become necrotic if poorly
managed, or hyperaemic and viable if well managed, akin to an ischaemic
penumbra. This principle is analogous to a traffic light system, whereby the
amber light may be influenced into change to green or red, depending on the
quality of burns management (Fig. 1).

Zoneof Coagulative Necrosis: Cell death

Zane of Stasis: Salvageabletissue

Zone of Hyperaemia: inflared but viabla tissue

Figure 1. Traffic Light System for management of burns.
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Type of burn

Burns may be caused by flames, steam, chemicals, electricity, abrasions or
direct contact with a heat source. It is important to gain an accurate and
exhaustive history of the precise mechanism of injury, timing and pre-
hospital management. Consider the whether the activity is consistent with
the physical capabilities of the child or adult, whether the pattern of injury is
appropriate and what clothing they were wearing at the time. What first aid
was given and how and when the patient presented to healthcare services
are all relevant. Be suspicious of non-accidental injury in children who
present with burns inconsistent with the history of the mechanism or with
the physical ability of the child. Also consider whether the history might be
neglectful, e.q. with an unexplained delay in presentation.

When chemicals, radiation or electricity are involved in the mechanism,
the details should be established, e.qg. the chemical constituency of the
substance, the voltage involved. Certain subtances need specific treatments;
for example, hydrofluoric acid which is found in glass etching substances
can cause life-threatening hypocalcaemia if not identified and treated with
calcium replacement as an emergency. It is therefore critical to determine
exactly what the substance was and what it consists of chemically. The
internet is an excellent resource to aid in this.

Document fully, obtain formal photographs via medical illustration and discuss
with a senior colleague. The initial documentation will often be referred to
ensure the consistency of the history and so it is essential that it is legible
and complete.

Examining burns

ATLS® protocols should always be followed when assessing burns injuries,
just like any other trauma. It may seem easy to be distracted by the visually-
apparent nature of many burns, but straying from the primary and secondary
surveys may result in life-threatening injuries being missed initially, or
underlying fractures etc not being identified till well into the hospital stay.

When assessing the burn itself, there are two main parameters to determine:
the area of the burn and its depth.
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Size of burn
Quantifying the area (percentage total body surface, % TBSA) of the affected
tissue is paramount in the accurate assessment of the burns patient. Only
partial thickness (superficial dermal through to deep dermal) and full
thickness burns are counted (i.e. sunburn with erythema is not counted when
estimating the area). There are three main methods to achieve this:

1. Lund and Browder Chart

These charts are commonly used when assessing the extent of a burn and
are particularly useful in children. Inter-observer reliability is high®, with
many burns centres incorporating a proforma of the charts within their initial
assessment on admission (Fig. 2).
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Figure 2. Adaptation from Lund and Browder charts for adults and
babies used in Nottingham.

2. Wallace’s Rule of Nines

An adult’s body can be divided into eleven areas of 9%.. Each area of burns can
be quantifiably combined as follows in adult patients: Four on the abdomen
(36%); two on each lower limb (18% and 18%); one on each upper limb (9%
and 9%); one for the face (9%). This can be further subdivided, for example
if just the anterior surface of an anatomical region is involved, the figure
is halved. The remaining one percent is related to the perineum. Children
typically have larger heads relative to the their body size, and as such an
adapted Rule of Nines can be applied (Fig. 3).
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Figure 3. Wallace’s Rule of Nines as applied to adults and babies.

3. Palmar surface

The patient’s palm (not yours!), including fingers extended, represents around
1% of the patient’s total body surface area (TBSA). This principle can be applied
to assess the size of burns, and is of particular benefit when assessing burns of
less than 20% TBSA by using an addition method, or greater than 80% TBSA by
using as a subtraction method, and also in children. Note, however, that there
may be wide inter-subject variability when using this method.®

Depth of burn

Burns can be classified according to depth (Table 1). Itis important to appreciate
that a single burn may be of variable de pth and also to consider the burn to be
a complex and dynamic process that may evolve since the time of injury. There
is a low inter-observer reliability between clinicians when assessing the depth
of burns.” It is therefore imperative to take time to accurately assess a burn if
transferring of receiving a patient with burns. Put most simply, superficial or
epidermal burns consist solely of erythema with no skin break. The hallmark
of the partial thickness burn has traditionally been considered to be the blister.
Bear in mind that blisters will burst and the superficial layer may be lost. Full
thickness burns are typically dry and leathery. Some burns services use Laser
Doppler imaging to assist in quantifying burn depth.

Epidermal Superficial Full thickness
dermal/
superficial
DETLE]

thickness

Deep dermal

Appearance

Sensation
Blisters

Capillary refill

Histological
depth of burn

Red; Shiny

Pink

Cherry red; Dry

White; Dry

Painful Painful Dull/absent pain | Pain-free eschar
None Small May be present | None
Brisk Brisk Absent Absent
Confined to Deep to Deep to Deep to dermis
epidermis epidermis epidermis involving
involving involving deep sub-cutaneous
superficial dermis tissue
dermis

Table 1. How to determine burn depth (Adapted from Enoch')
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Referral criteria to a specialist burns unit

Most burns patients can be safely managed in the community without
admission to a burns centre. However, the following are indications for
referral to a burns service from the National Burn Injury Guidelines’:

* Age (<5 years; >60 years)
* Site of injury
(face, hands, feet, genitalia, perineum, crossing major joints)
* >50o TBSA
* Any full thickness injury
* Circumferential burns (limb, torso, neck)
* Inhalation injury
* Electrical burns
* Chemical burns
* Suspected non-accidental injury in a child
* Coexisting conditions
(fractures, headinjury, crushinjuries, pregnancy,immunosuppression)
* Any burn that the referring unit is unhappy to manage

If in doubt, discuss it with your local burns service.

Ma nagement

Initial management of the burns patient follows the same approach as all
trauma patients, with strict and sequential Advanced Trauma Life Support
(ATLS)® management. Interventions should be instigated according to the
ATLS® algorithm.® First stages in the acute management include universal
precautions and an appreciation for personal risk, especially if in close proximity
to the source of burn and in patients with possible transmittable diseases. It is
also important to stop the burning process by removing clothing if safe to do so
for patient and clinician, and usually applying cool (not cold) water.

Always bear in mind that early referral to your local burns service will aid
in optimising initial management and arranging a burns bed for the patient
(burns beds are coordinated with the aid of the National Burns Bed Bureau
and liaison between burns services at different sites).

ABCDE

Specific considerations in burns include airway management, which is of
particular pertinence in inhalation injury. Early intubation is advised with
airway injury above the larynx, where soft tissue swelling is likely to occur
with airway compromise as the injury evolves. Anaesthetic colleagues should
be involved immediately in such circumstances, where intubation is often
advisable if transfer to a burns unit is impending. High-flow oxygen delivery
is essential in all patients, and one should be alert to signs of inhalation
injury (Box 1). If suspected, serial examination should be performed to assess
airway patency, with a low threshold for intubation.

History

- Location of injury e.qg. closed space

- Duration of time inside burning building/area of limited ventilation
- Extent of injury to other patients at scene

- Unconsciousness

- Noxious chemicals

Examination
- Singed nasal hair
- Facial burns
- Carbonaceous sputum
- Black carbon deposits in the oropharynx
- Signs of hypoxaemia e.q. agitation, anxiety, cyanosis
- Respiratory distress e.q.
Nasal flaring, accessory muscles of respiration, intercostals recession
- Hoarse voice
- Dysphagia

Box 1. Assessment of potential Inhalation injury™

Circulatory assessment and prompt fluid replacement is imperative in large
burns, as fluid losses via burned tissue can be extensive. Catheterise early,
send samples for urinalysis and record hourly urine output. Assess fluid
requirements using the Parkland Formula (Box 2).” The percentage surface
area burn at which formal resuscitation becomes necessary typically is 15%
for adults and 10% for children, though advice should always be sought
from your local burns service as this may vary. Oliguria is likely to indicate
hypovolaemia and inadequate fluid replacement whilst polyuria may reflect
overly aggressive fluid resuscitation which may cause circulatory overload
and pulmonary oedema in elderly patients in particular. Fluid administration
should be administered in a dynamic manner by meticulously assessing the
patient, using the previous hour’s urine output as a gauge for subsequent rate
of fluid administration. Ideally, fluid resuscitation should commence at (or be
calculated from) the time of injury by the arriving paramedic teams (this may
require a bolus to catch up). Patients arriving fluid depleted may be managed
with prompt administration of fluid boluses and keeping close attention to
the urine output and signs of volume status over the next hour.
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Step One: Calculate the total fluid requirement (TFR) in 24 hours
TFR = (3 - 4 mls) x (total burn surface area, %) x (body mass/kg)

Step Two: Administer Ringers Lactate solution

(or Hartmann's Solution)

TFR/2: Administer in the first 8 hours following the burn injury
TFR/2: Administer over the next 16 hours.

Step Three: For children, administer supplementary maintenance
fluid as follows: mention what type of fluid needs to be given

4 ml/kg for first 10 kg of body weight plus

2 ml/kg for second 10 kg of body weight plus

1 ml/kg for >20 kg-of body weight

Step Four: Monitor urine output and adjust fluids accordingly
Adults: 0.5-1.0 ml/kg/hour
Children: 1.0-1.5 ml/kg,/hour

Box 2. Modified Parkland’s Fluid Resuscitation formula

Children will require fluid resuscitation after a smaller burn than an adult, and
children also require maintenance IV fluids IN ADDITION to the resuscitation
volumes calculated.

The patient will need to be exposed to assess the burn, but remember
that patients with burns are at risk of hypothermia. Convective heat losses
occur through exposed burnt skin and dilutional conductive cooling occurs
after administering intravenous fluids at sub-therapeutic temperatures.
Furthermore, local measures to cool the site of burnt tissue may also result in
a cold patient. It is therefore imperative that warmed fluids are administered,
the time a patient is exposed during assessment in limited, and warming
adjuncts such as forced air flow blankets are applied in order to maintain
normothermia. The assessing clinical should also be aware of the potential
sequelae from hypothermia, including cardiovascular, respiratory and
coaqulopathic effects. Electrocardiograms should be recorded, clotting factors
measured and replaced if necessary.

Once assessed, the patient will need appropriate dressings to the burns
before transfer to the burns service. The burns team will advise you on
suitable choices. Whilst in A&E, cling film provides a temporary dressing that
is clean and reduces moisture loss and can be easily removed to allow for
reassessment. If a lengthy transfer is required to reach a burns service, other
dressings are likely to be necessary to prevent hypothermia.

FOR MORE INFORMATION, EMAIL INFO@123D0C.COM

In the secondary survey, history should follow the ATLS ‘AMPLE’
mnemonic, and focus on the following:

« Allergies

* Medications including tetanus status

« Past medical history (including diabetes, hypertension, cardiorespiratory
disease, renal impairment); pregnancy status

* Last food/drink

« Events leading up to incident, including treatments received and outcome of
other patients involved from the same burns scene if appropriate

It may also be appropriate to insert a nasogastric tube, as burns patients
are at risk of gastric dilatation, ileus, and may require a general anaesthetic.
Analgesia is also required. Intravenous morphine is typically an appropriate
agent, as impaired fluid status and fluid redistribution results in unpredictable
subcutaneous or intramuscular absorption.

Additional areas of consideration

Acute renal failure: Burns, particularly electric burns, may cause release
of myogobin into the circulation. This can cause congestion of the
microvasculature of the glomerulus, resulting in myoglobin-induced renal
failure. Urine may appear blood stained and the patient may be oliguric.
Patients in this category should be aggressively fluid resuscitated to maintain
a urine output of 1-2ml/kg/hr."

Carbon Monoxide poisoning:

Carbon Monoxide (CO) has an affinity for haemoglobin 240 times that of
oxygen. Once bound, carboxyhaemoglobin dissociates with a half-life of
four hours in atmospheric air. However, when breathing 100% oxygen,
the half-life is reduced to forty minutes, thus promoting reconfiguration
of oxyhaemoglobin. Initial management of patients with suspected CO
poisoning therefore includes administration of high flow oxygen. This may
need to be delivered via a definitive airway. Hyperbaric facilities can be used
if available.

Surgical intervention:

Partial thickness burns should heal spontaneously, and as such require no
surgical intervention. Full thickness burns, however, typically require operative
intervention after the patient has been adequately resuscitated and is safe
to go to theatre. In such circumstances, debridement is required to remove
all necrotic tissue and foreign bodies, with application of skin grafting. In
smaller burns, this may be in the form of an autologous split thickness skin
graft, typically from the lateral thigh. In larger burns where donor tissue is
not available, donor skin can be applied if available from local skin banks.
Skin substitutes are also used in some burns units when autologous or donor
tissue is not available, or as an adjunct to concurrent skin grafts. Healing
typically occurs within two to three weeks.



Surgical intervention is also required in the emergency situation. For
example, full thickness circumferential burns to the chest may result in
respiratory compromise. In such circumstances, prompt escharotomies are
required. In peripheral circumferential burns, the assessing clinical should be
alert to consequences of external compression, resulting in impaired venous
return. Signs include severe and relenting pain out of the context of the
injury, progressive paraesthesia, cyanosis, and, in later stages, absent pulses.
When signs indicate a likely compartment syndrome, escharotomies and
faciotomies are indicated to preserve the limb.

Test yourself

You are the Core Surgical Trainee on call at the Burns Centre. It is 5th
November, and at 10pm a father and son are referred to your burns unit
having after attending a bonfire party. The son, 10 years old, was playing
with a sparkler without gloves, and sustained a painful, red, superficial burn
to his right palm. The father, weighing 70 Kg, reached for the sparkler, which
inadvertently ignited his faux leather jacket. The event occurred at 7pm. On
admission, the nurse removed the father’s clothing to display full thickness
burns to the anterior surface of his left arm and chest.

What is your fluid management?

Boy: This child has sustained a partial thickness burn to the palm of
approximately 1% TBSA. Intravenous fluid resuscitation is therefore not
required. However, the child should be fully assessed on arrival to exclude
any signs of inhalation injury.

Adult: A full-thickness burn has been sustained with a size of 22.5% (arm =
4.5%, chest = 18%). TFR is 6300 ml (4 x 22.5 x 70). 3150ml of Hartmann’s
solution should be administered prior to 03:00; with a further 3150ml
administered between 03:00 and 19:00. Fluid should be titrated to maintain
a urine output of 35-70ml/hour.
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MCQ - Questions

1. Which of the following are appropriate first line investigations
when assessing a patient with 20% TBSA burns?

: Head (T

- Full blood count

. Chest X-ray

. Glycosylated haemoglobin
. Arterial blood gas

m o N @ >

2. Identify the correct statement(s):

. Partial thickness burns may be red in colour

- Full thickness burns have a pain-free blistered eschar

. A patent airway on admission always remains patent

. Pulse oximieters are able to account for carboxyhaemaglobin formation
. The 'Rule of Nines' is a useful means of assessing burn depth

m o N @ >

3. Full thickness burns may cause:

. Hypothermia

. Hypoalbuminaemia

. Hypovolaemia

. Acute Respiratory Distress Syndrome
. Gastric dilatation

m o N @ >

4. Referral criteria to a burns unit includes:

. All chemical burns

. All electrical burns

. Partial thickness burns to the anterior surface of the dominant upper limb
- All victims involved in a house fire

- All full thickness burns

m o N @ >

5. Identify the correct statement(s):

A: Red coloured urine can occur in burns patients

B: Cherry red skin discolouration suggests carbon monoxide intoxication

C: ATLS guidelines recommend assessment of burn area before assessment
of breathing status

D: A patient with facial burns and stridor requires immediate transfer to a
burns service if an anaesthetic opinion cannot be obtained easily in AGE at
the referring hospital.

E: A child with a 12% TBSA erythema from sunburn must receive resuscitation
calculated using the Parkland formula.
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MCQ - Answers
1.True =8B, C, E.

Itis imperative that the patient is continuously reassessed, and investigations
repeated as appropriate to gauge progress. Urinalysis and renal function tests
are also appropriate first-line investigations

2. True = A.

Full thickness burns are pain-free eschars, but are dry and do not typically
blister. Never assume airway patency will remain. Burns evolve and the
inflammatory may result in delayed airway compromise. If in doubt, intubate.
Pulse oximieters are not able to distinguish carboxyhaemaglobin from
oxyhaemaglobin. Therefore, interpret oxygen saturation probe readings with
caution. Wallace’s ‘Rule of Nines” assesses burn area, not depth.

3. All True.

Be alert to the secondary effects from these conditions eg. coagulopathy and
cardiac arrhythmia following hypothermia; ileus following gastric dilatation

4.True = A, B, E.

A partial thickness burn to the anterior surface of an upper limb is equivalent
to 4.5%, therefore does not conform to the referral guidelines of burns >5%.
All victims in a house fire should be thoroughly assessed for burns and signs of
inhalation injury. However, a house fire in itself is not an indication for referral.
5.True = A, B.

Red-coloured urine may be secondary to myoglobin deposits in the proximal
convoluted tubule. Treatment options include high volume IV fluids to increase
urine output, Mannitol and sodium bicarbonate to alkalinise the urine.

Further information

British Burns Association: http://www.britishburnassociation.org
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Definition and classification

Pneumothorax is defined as the presence of air in the pleural cavity (1),
originally described by Itard and Laennec in the early 19th century within the
context of pulmonary tuberculosis (2). It can be classified as spontaneous, or
traumatic, with spontaneous either primary or secondary to underlying lung
pathology, and traumatic either iatrogenic or non-iatrogenic (see table 1) (3).
Primary spontaneous pneumothorax (PSP) occurs in the absence of underlying
lung disease or an identifiable precipitant. Secondary pneumothorax may be
spontaneous, in those with underlying pulmonary disease, iatrogenic, due
to medical intervention breaching the pleura, or due to blunt or penetrating
trauma. Pneumothorax can also be classified clinically as simple or tension.

Primary

Secondary

Traumatic

latrogenic

Non-iatrogenic

Table 1 — A classification of pneumothorax

Epidemiology

Approximately one-half of pneumothoraces are spontaneous, with the
other half traumatic®. Both are more common in males, with an overall
incidence of 24.0/100,000 in men, and 9.8 / 100,000 in women and
mortality rates of 1.26 and 0.62/1,000,000. respectively®. Pneumothorax
has a bimodal age distribution, being most common between the ages of
20-34 and 70-84 in men; mortality is most common in the elderly®. Whether
a seasonal distribution, related to atmospheric conditions, exists is unclear®?.
Spontaneous pneumothorax recurs in approximately 54% within 4 years, and
is predisposed to by smaking, age, pulmonary fibrosis and chronic obstructive
airways disease®®.

Causes

Unlike bison, which are unique among mammals by having an incomplete
mediastinum, the human pleural cavities are separate. Consequently, air
must enter the pleural cavity from either the bronchoalveolar space, the
atmosphere via the chest wall, or produced in situ by gas-forming organisms.

Primary spontaneous pneumothorax (PSP) classically occurs in tall young
men®. Whilst it occurs by definition in the absence of diagnosed lung disease,
PSP is strongly associated with parenchymal abnormalities such as subpleural
blebs and bullae. Such abnormalities, also known as emphysematous-like
changes, can be found in up to 90% of patients at operation®, and 80%
on CT scanning™®. Contralateral emphysematous-like changes are present in
809%™, and so PSP may be bilateral™. However, similar changes are present
in up to 15% of normal subjects(™.

Although the precise pathophysiology remains unclear, PSP is strongly
associated with smoking™ . 90% of those with PSP smoke, and lifetime risk
of pneumothorax is up to 120 times in smokers compared with non-smokers‘?.
This association is due, in part, to oxidative stress and inflammatory changes
driving enzymatic disequilibrium enzymes‘. Mechanical forces may also
contribute and underlie the association with height. As the gradient of pleural
pressure increases towards to lung apex, increased vertical thoracic size may
affect shear stresses and predispose to the development of emphysematous-
like changes'®. Reduced intra-pleural pressures have also been postulated”.
Other risk factors for PSP include pregnancy® a positive family history® and
genetic and connective tissue disorders such as Marfan and Birt-Hogg-Dube
syndromes, and homocysteinuria®”.

Secondary spontaneous pneumothorax occurs in the presence of demonstrable
lung disease. Whilst almost all pulmonary pathology can be responsible, the
commonest conditions are COPD and asthma®®). Also causative are cystic
fibrosis, fibrotic lung disease®”, infection, structural abnormalities such as
malignancy, sarcoidosis, thoracic endometriosis (catamenial pneumothorax)
23 and ARDSG 2129,

latrogenic traumatic pneumothorax may complicate a number of commonly
performed procedures. Most common is transthoracic needle biopsy, which
accounts for 24%@. Due to the extension of the pleura medially beyond
the clavicle, pneumothorax may complicate central venous catheter
insertion, the second commonest cause) accounting for 22%. The pleura
may inadvertently be breached in insertion of intercostal nerve blocks and
catheters, and procedures such as rib resections. Extension of the pleura
below the 12th rib posteriorly puts it at risk during renal and adrenal surgery.
Also common is barotrauma secondary to positive pressure ventilation. Whilst
temporary pneumothorax is an inevitable consequence of thoracic surgery, it
may be perpetuated by air leak (and rarely a bronchopleural fistula) following
lung resection.

Non-iatrogenic traumatic pneumothorax may be caused by both blunt and
penetrating trauma, and may isolated or associated with other injuries. It is
often occult, occurring in up to 50% of patients with chest trauma®®. Intimate
association of the ribs with the pleura makes rib fracture a common culprit.
High energy deceleration injuries may avulse the bronchi, whilst penetrating
trauma may bring the pleural cavity into contact with the atmosphere directly.
This may be self-limiting, or persist as an open pneumothorax. Barotrauma
due to the primary phase of blast injuries may also cause pneumothoraces.

Tension pneumothorax occurs when air within the pleural cavity becomes
trapped by a valve mechanism under positive pressure. Progressively
positive pressure increases pleural volume, resulting in displacement of the
mediastinum, and cardio-respiratory embarrassment due to contralateral
lung compression and impeded venous return.

SUBSCRIBE TO AN ONLINE E-COURSE, VISIT WWW.123D0C.COM




Cardiothoracic Surgery

PNEUMOTHORAX

JM Findlay

Clinical

Symptoms of pneumothorax are variable. In general, the magnitude of
symptoms does not correlate with size of pneumothorax (27). Whilst many
patients present immediately, a significant minority may delay for a number
of days® 29, (lassical symptoms comprise acute dyspnoea and pleuritic
chest pain. However, more indolent symptoms such as cough and fatigue
may be the presenting feature®”. Secondary spontaneous pneumothorax
may compound an acute exacerbation of a chronic lung condition, with
symptomatic and hypoxic deterioration more marked due to reduced
underlying lung reserve( 2,

Signs
General — patients may be unwell and uncomfortable.

Respiratory — signs of respiratory distress (tachypnoea, use of accessory
intercostal muscles, tracheal tug) may be present. Classic signs include
ipsilateral reduced lung expansion, breath sounds, tactile fremitus and vocal
resonance, and increased resonance of the percussion note. Tracheal and
mediastinal deviation indicate tension pneumothorax.

Cardiovascular — patients may be tachycardic due to pain and hypoxia, or
may exhibit signs of cardiovascular decompensation with hypotension and
neck vein distension due to tension.

Neurological — patients may agitated, confused or obtunded due to hypoxia
or cardiovascular compromise.

Signs in the ventilated patient — sedated patients receiving ventillatory
support require a high index of suspicion for pneumothorax. This may
manifest as abrupt and progressive difficulty in ventilation. A reduction in
tidal volumes for those on pressure-controlled ventilation, and an increase
in pressure required to ventilate those on volume-controlled ventilation
are highly suspicious. Unexplained hypotension may be a manifestation of
tensioning.

Differential diagnosis of pneumothorax is wide. Clinically, pneumothorax
may be similar to other intrathoracic conditions such as simple exacerbations
of underlying lung disease, pneumonia, pulmonary embolism, myocardial
ischaemia, pericarditis and oesophageal spasm. Radiological confusion can
arise with film artefact and bullous lung disease (See Fig. 1) G037,
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Figure 1—A giant middle lobe bulla mimicking tension pneumothorax.

Investigations

Laboratory investigations are limited, but include baseline blood tests for
contributing factors such as pulmonary infection. Arterial blood gases are
frequently abnormal, with hypoxia a common finding due to shunting of
blood through hypoventillated lung, which manifests in an increased alveolar-
arterial oxygen gradient. The degree of hypoxia correlates with both size of
pneumothorax and the extent of underlying disease®?. Pulmonary function
tests are not a valid diagnostic tool®”.

Radiological investigations are crucial in the diagnosis of pneumothorax, and
plain chest radiograph is usually sufficient?”. The pleura is often visible as
a thin linear shadow, with an absence of lung markings beyond. However,
the diagnosis may be complicated by loculated secondary pneumothoraces,
absence of a distinct pleural outline in supine patients, and the presence
of bullae®® V. In supine patients, radiolucency in the costophrenic angle is
suggestive, whereas in the latter CT scanning is advocated to differentiate
bullae and pneumothoraces®. Any mediastinal or tracheal deviation is
suggestive of tensioning. Expiratory films are no longer recommended®”
2 however, lateral decubitus films (with the suspected hemithorax lying
uppermost) identify approximately 15% of occult pneumothoraces®?. In
addition to its use in differentiating pneumothoraces from bullae, volume
estimation and assessment of pneumothorax in the presence of significant
surgical emphysema CT scanning also has an important role in suspected
traumatic pneumothorax, but is not advocated in primary spontaneous
pneumothorax@?.



Pneumothorax volume is notoriously difficult to estimate from plain
film appearances®. Volume is estimated as the ratio of the cube of the
pneumothorax diameter to the cube of the hemithorax diameter®”, and has
traditionally been stratified by its depth from the chest wall in centimetres.
Consequently, a 1cm ‘rim" represents a pneumothorax occupying 27%
of lung volume, whilst a 2cm rim equates to 49%“”). Due to this inherent
difficulty, the British Thoracic Society has revised its guidance, to advise that
(spontaneous) pneumothoraces should be classified radiologically as ‘small’
(<2cm) or ‘large’ (>2cm). This classification is driven by management, with a
‘large” (50% volume) pneumothorax amenable to safe drainage®”.

As technology advances, and availability of portable machines and training
improves, ultrasound has proven an increasingly useful tool in acute care
settings. Whilst inherently operator-dependent, absence of the ‘sliding” seen
on normal lung views is 100% specific and 81% sensitive for pneumothorax®°).
Whilst ultrasound lacks discrimination between bullae and pneumothorax, its
sensitivity has otherwise been shown to approach that of CT scanning (100%
specific, 96% sensitive)©®

Ma nagement
Management of pneumothorax is that of the pneumothorax itself and any
associated complications (table 2).

Complications of pneumothorax

Recurrence

Haemothorax

Persistent pneumothorax/air leak

Bronchopleural fistula

Respiratory failure

Cardiovascular insufficiency (tension)

Table 2 — Complications of pneumothorax

Whilst this article focuses on British Thoracic Society quidelines, international
quidelines may differ in certain scenarios®”. However, there is largely
consensus overall and common to all approaches is a process of risk
stratification of symptoms and recurrence. Management options comprise
conservative (observation), medical (supplemental oxygen), interventional
(aspiration, intercostal drainage and pleurodesis) and surgical (open or video-
assisted thoracoscopic surgery).

I\/\anagement of spontaneous pneumothorax

Primary spontaneous pneumothorax with minimal symptoms may be
managed conservatively, as only a small minority will exhibit persistent air
leak@. Indeed, recurrence is greater in those undergoing intervention®®.
Those with small” pneumothoraces may be discharged home for outpatient
review if they are capable of rapid return should their symptoms worsen.
Resolution of spontaneous pneumothoraces occurs approximately 1.8% of
volume per 24 hours®?. However, administration of supplemental high flow
(10 litres per minute) oxygen facilitates this process by a factor of four, by
driving a reduction in the partial pressure of nitrogen®“?.
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Secondary spontaneous pneumothorax with minimal symptoms. Due to the
default presence of underlying lung pathology, all patients should be admitted
to hospital. Those with pneumothoraces smaller than 1cm can be observed;
otherwise intervention via aspiration or formal drainage is necessary. Significantly
symptomatic spontaneous pneumothoraces mandate intervention, as symptoms
may be harbingers of deterioration or impending complications®”. All
pneumothoraces with cardiorespiratory compromise must be urgently drained.

Intervention in spontaneous pneumothorax

Simple aspiration is likely to successfully re-expand lungs in approximately
70% of PSP patients?” and is consequently recommended as first line
intervention by a number of studies and bodies“". Indeed, aspiration is as
efficacious as formal tube intercostal drainage and may be associated with
fewer recurrences and complications' 2. However, simple aspiration is less
successful in SSPand should therefore be undertaken only in those under the
age of 50 with ‘small” pneumothoraces (<2cm). In the third of PSP patients
in which this is unsuccessful (i.e. persistent pneumothorax and symptoms) a
second attempt, potentially via catheter aspiration of pneumothorax (CASP,
employing a one-way Heimlich valve) is permitted®). In contrast to the
BTS guidelines, in the case of PSP the American College of Chest Physicians
(ACCP) recommend intercostal drainage in place of aspiration®”.

Intercostal tube drainage should be employed for spontaneous pneumothoraces
unsuccessfully managed by the above, and for SSP not suitable for aspiration.
It can be performed by traditional surgical means, or via the Seldinger
technique. Complications, including visceral injury, haemorrhage and infection
occur in an estimated 18%“, although one study found that those inserted
via the less-invasive Seldinger approach were associated with considerably
fewer complications @ #9_ Calibre of tube is not important*). Although
underwater bottle seals remain the traditional standard, a number of studies
have demonstrated that judicious application of closed ambulatory systems
connected to one-way Heimlich valves are as effective as underwater seals, but
significantly reduces length of hospital stay and cost“®. Application of suction
to persistent pneumothoraces may be appropriate, which aims to reduce intra-
pleural pressure and therefore expedite air absorption and subsequent lung re-
expansion. However, this may predispose to re-expansion pulmonary oedema,
and perpetuation of underlying air leak®”. The clamping of intercostal drains is
contentious, but may be performed as a diagnostic trial to prior to removal of
the drain in case of an underlying air leak. However, such a leak may result in
a tension pneumothorax and therefore should only be performed in areas with
appropriate nursing and medical expertise®”.
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Definitive management

of SDOI’]t&]ﬂGOUS pneumothorax

Pneumothoraces failing to resolve within 48 hours should be referred to a
respiratory physician, and thereafter a thoracic surgeon after 3-5 days (27).
Those successfully treated recur in approximately one-third, with further
likelihood increasing with each subsequent recurrence (48). Consequently,
definitive intervention should be considered in such patients, especially in
those at particularly increased risk (for example pilots and divers, in which
with prophylactic contralateral procedures may be appropriate).

In those unwilling or unfit for surgery, chemical pleurodesis can be performed
by administering a sclerosant via a chest drain (such as talc or tetracycline) (27,
49). However, whilst the optimum time for surgical intervention is contentious
(27, 50), the British Thoracic Society recommends a surgical referral for failure
of lung re-expansion or persistent air leak after 3-5 days (27), albeit without
definitive evidence. Indications for surgery are given in table 3.

Indications for surgery in spontaneous
pneumothorax (Henry et al, 2003)

Second ipsilateral pneumothorax

First contralateral pneumothorax

Bilateral spontaneous pneumothorax

Persistent air leak/failure to re-expand
after 5 days of intercostal drainage

At risk professions (pilots, divers)

Table 3—Indications for surgery in spontaneous pneumothorax
(Henry et al, 2003)

Operative intervention for pneumothorax seeks to deal with the any underlying
abnormalities (resection or ligation of apical blebs, and suturing, cauterisation
or gluing of perforations), and prevent recurrence via abolition of the pleural
cavity (chemical or abrasive pleurodesis, or pleurectomy). Performing the
former without abolishing the pleural cavity results in unacceptable rates of
recurrence (51). The British Thoracic Society advocates open thoracotomy as
the “gold standard’, and recommends that alternative interventions should
yield comparable outcome (15% morbidity and 1% recurrence rates) (27).
Open procedures in general may be more successful than minimally-invasive
alternatives (52), but at a higher cost of morbidity (53). Consequently, the
trend is towards minimally-invasive Video Assisted Thoracoscopic (VATS)
Surgery, particularly as the field advances with the advent of single-port VATS
(54, 55), although in patients with complicated and extensive disease open
thoracotomy remains the procedure of choice (27).
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Iatrogenic pneumothorax

Practice varies within specialties, but when recurrence is not expected
to be likely simple aspiration may suffice. Very small asymptomatic
pneumothoraces may be left to reabsorb. Chest drain insertion is reserved for
those with cardiorespiratory compromise, significant symptoms, likelihood of
recurrence or positive pressure ventilation.

Traumatic pneumothorax

Although some studies suggest that only a minority of traumatic
pneumothoraces mandate chest drain insertion (56), in practice most
clinicians will insert a drain, with traditional surgical techniques favoured as
they allow a finger-sweep to identify any hazards to drain insertion.

Conclusion

Pneumothorax remains a common condition, with considerable morbidity and
mortality. This article has highlighted the availability of robust guidelines for
investigation and management. However, as the availability of diagnostic tools
such as computed tomography and fluorescein-enhanced autofluorescence
thoracoscopy increases, and treatment modalities such as minimally invasive
surgical techniques and catheter-aspiration and valve-kits continue to evolve, a
great deal of future research in this field is yet to be undertaken.
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lung
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Vignette

A 21-year-old student presented to the Emergency Department with sudden
onset pleuritic right sided anterior chest wall pain whilst hill walking. This did
not radiate, but was associated with shortness of breath on exertion and a
non-productive cough. He denied any other cardiorespiratory symptoms or
past medical history.

On examination, he was apyrexial, well but uncomfortable. Cardiovascular
examination was unremarkable (pulse 78, blood pressure 128/74, good
peripheral perfusion). Respiratory examination revealed reduced right-sided
chest expansion, (vesicular) breath sounds and vocal resonance. Ipsilateral
percussion note resonance was increased. Respiratory rate was 18 and oxygen
saturations were 96% on air; there were no signs of respiratory distress.

Erect chest radiograph demonstrated a 3cm rim of pneumothorax on the
right without mediastinal shift. Aspiration in the Emergency Department was
unsuccessful (with recurrent pneumothorax on repeat radiograph), and so
a further attempt was made. However, his symptoms and pneumothorax
persisted so a Seldinger intercostal drain was inserted.

Following admission under the respiratory physicians, there was evidence of
ongoing air leak via his chest drain. After 4 days, he was transferred to the
regional thoracic unit and underwent successful Video Assisted Thoracoscopic
(VATS) talc pleurodesis, to be discharged the following day.
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Questions

1.True or false: Regarding pneumothorax:

a. Two-thirds of pneumothoraces are spontaneous

b. Pneumothorax is more than twice as common in males than females

¢. Pneumothorax has a bimodal age distribution (between 16-30 and 60-70)
d. Mortality is commonest in the elderly

e. Symptoms correlate with volume of pneumothorax

2. Which of the following are risk factors for primary spontaneous
pneumothorax?

a. Smoking

b. Height

. Pregnancy

d. Loud music

e. All of the above

("]

. True or false: Regarding chest trauma:

. Expiratory chest radiographs are a useful diagnostic test

. Pneumothorax occurs in 50% of patients with chest trauma
. 25% of chest trauma patients have an occult pneumothorax
. All traumatic pneumothoraces require chest drainage

. 20% of pneumothoaces have an associated haemothorax

o a o o o

4. Rank the following common causes of iatrogenic pneumothorax
a. Thoracocentesis

b. Transthoracic needle biopsy

c. Positive pressure ventilation

d. Pleural biopsy

e. Sublavian vein catheterisation

5. True or false: Regarding primary spontaneous pneumothorax (PSP)
a. Recurrence rates of aspiration are worse than tube drainage

b. Simple aspiration of PSP is successful in 50-80% of patients

¢. Primary spontaneous pneumothorax recurs in 50% of patients

d. Prophylactic surgery is indicated following the first episode of (PSP)

e. Pilots and professional scuba divers should undergo unilateral surgery after
the first episode of PSP
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Answers

Question 1:

a. False - 50% b. True C. False: 20-34 and 70-84
d. True e. False

Question 2: £

Question 3:

a. False b. True c. True

d. False e. True

Question 4:

b e a dc

Question 5:

a. False b. True C. False- 30%

d. False- after first recurrence e. False- bilateral
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Stone disease refers to symptoms caused by the accumulation of crystals
formed from ions normally dissolved in urine forming anywhere in the
urinary tract. In practice stones can be divided into three groups, depending
on their location: renal, ureteric and bladder. Each group characteristically
presents with different symptoms and signs, although of course there will be
some overlap. Additionally the stones can be classified by the composition of
the ions that form them and sometimes by underlying disease processes and
dietary imbalances that predispose a patient to develop them.

This article discusses the pathophysiology behind stone formation, an
important consideration that influences long-term management of the
disease. It also describes the most common presentation of patients with
stone disease, renal colic and how best a surgical trainee can manage
those patients in the initial stages, appropriate investigation and definitive
treatment options.

FOR MORE INFORMATION, EMAIL

The formation of stones in the renal tract is dependent on the balance of
certain factors, some that predispose to crystal development and some that
restrict it. A common theory proposed to explain stone formation is that of
‘supersaturation” >3, whereby the concentration of stone forming ions in the
urine exceed their maximum solubility, causing precipitation of small amounts
of crystal that subsequently act as a nidus for larger stone formation. While
this process certainly occurs, especially in those patients who have metabolic
or dietary abnormalities, many studies have shown supersaturation of crystal
forming ions in the urine of people who never go on to develop stones, and
lower than average concentrations in some who repeatedly form stones 4.

Research has demonstrated that there are other important processes involved
in altering the likelihood of crystal formation:

The pH of urine alters the solubility of various stone forming ions®. For
example, as the urine becomes more acidic the solubility of calcium oxalate,
uric acid and cysteine decreases and thus the likelihood of stones formed
from any of these compounds increases. Paradoxically as the urine becomes
more alkali the solubility of calcium phosphate and struvite crystals decreases
and they become the more likely precipitants of stone formation.

As described in the supersaturation theory, an unusually high concentration
of stone forming ions such as calcium, uric acid, oxalate, phosphate and
cysteine will increase the likelihood of crystal precipitation2?. An important
consideration in analysing ion concentration is the volume of urine they are
dissolved in. As you would expect, dehydration results in concentrated urine
with higher than average proportions of stone forming ions, and can therefore
increase the likelihood of stone disease. Most recurrent stone formers should
therefore be encouraged to drink more fluids.

It is becoming increasingly clear that there are a large number of compounds
present in the urine that actively prevent stone formation©. These include
citrate, pyrophosphate, osteopontin and hyaluronic acid.
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Urease forming bacteria are able to convert uric acid to ammonia and C0?,
which raise the urinary pH and form calcium carbonate. This then combines
with struvite (a mixture of magnesium, ammonium and phosphate) to form
large calculi commonly found in the pelvicalyceal system and known as ‘stag-
horn calculi @. The most common bacteria associated with this are Proteus,
Klebsiella and Pseudomonas.

The presentation of stones in the renal tract depends largely on where they
are situated. The majority form in the kidney and while they are there tend
not to cause the patient too much trouble. Indeed many people are found
to have incidental renal stones that are completely asymptomatic. It is when
the stone migrates to the ureter that the most commonly experienced
symptoms develop. The most widely used term to describe such symptoms
is ‘renal colic’.

- This is the most consistent symptom in renal colic. It is usually
excruciating and the patient will tend to be restless, moving around to try
and find a position that relieves it. This is quite different to a patient with an
acute abdomen who will try and lie still, and can be a useful, but not infallible
way to differentiate the two.

The pain is caused by spasm and irritation as the peristaltic mechanism
attempts to move the stone along the ureter, as well as distension of the
renal tract proximal to the blockage (8). It tends to be relatively swift in onset,
reaching its maximum intensity within 2 hours, although this is not always the
case. An important feature to note is that despite its name the pain in renal
colic is usually constant in nature, unlike biliary colic for example.

Renal colic pain is frequently described as ‘loin to groin” and this is generally
accurate, although pain is not always felt over the whole of this area at the
same time, and the location of maximum intensity can be used as a guide to
the location of the stone. Pain felt in the flanks is likely to be caused by a stone
in the renal pelvis or upper ureter. Pain in the iliac fossa may be mid-ureteric
and pain in the groin or genitals may be caused by a distal ureteric stone.

- Blood in the urine may be frank or microscopic and is
present in at least 85% of presentations of renal colic (9). It is caused by
irritation and direct trauma to the renal tract. While it is possible to have renal
colic in the absence of haematuria, a negative urine dip stick should trigger a
careful review of alternative causes for the patient’s symptoms.

- These are extremely common symptoms in
renal colic. The likely mechanism is a shared innervation of the renal pelvis
and gastrointestinal system through the coeliac plexus, with efferent nerves
from the renal pelvis triggered on distension secondary to urinary obstruction
(10). Latrogenic causes are also very important. Opioids are widely used in
the treatment of renal colic and commonly cause nausea and vomiting. In
addition, NSAIDs can cause gastric irritation, particularly in a patient who has
an empty stomach secondary to poor appetite from their renal colic.

- While certainly not the most common symptoms of
renal colic, an obstructed renal tract can easily become infected, and any
signs of systemic infection should be investigated thoroughly and supportive
treatment initiated.

The most important initial management is pain control, as quite apart from
the humanitarian aspect much of the subsequent investigation cannot be
done on a patient unable to lie still.

A great deal of research has examined the efficacy and mechanism of various
analgesics in renal colic, particularly NSAIDS and opiates and there are now
widely accepted guidelines relating to the initial management of pain in
stone disease.

SUBSCRIBE TO AN ONLINE E-COURSE, VISIT
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Below can be found a summary of the recommendations of the American
Association of Urologists (ASU) and the European Association of Urology
(EAU) on the initial pain control in renal colic (11):

1 Diclofenac 18 A

1 Indomethacin
or Ibruprofen

2 Morphine + 4 C
Antiemetic
or Tramadol +
Antiemetic

* While diclofenac is the recommended 1first-line treatment, Indomethacin or
Ibruprofen have been shown to be equally effective.

The available evidence suggests that not only do NSAIDs provide moderate
improvements in pain scores compared to opiates, they also reduce the
likelihood of further analgesia being required in the short term and are
associated with fewer side effects (2131 |n addition, Diclofenac has been
shown to be extremely effective at preventind recurrent pain in the first 7
days post presentation of acute renal colic (",

There are no specific quidelines available for the use of antiemetics in renal
colic. The condition is frequently associated with nausea and vomiting, so
care should be taken to ensure antemetics are prescribed PRN for all patients.
While it is unclear if any particular class of antiemetic is superior, there is
some evidence to suggest that ondansetron and certain histamine receptor
blockers not only reduce the incidence of nausea and vomiting, but also have
a direct effect on pain reduction in renal colic (> 19,

If there is any evidence that the patient has developed urosepsis from
bacterial overgrowth in the obstructed renal tract then these patients should
be considered a surgical emergency and will require intravenous antibiotics
and urgent drainage of the obstructed kidney as well as appropriate
supportive management (',

The EAU guidelines on urosepsis suggest a third-generation cephalosporin
would be appropriate in this situation 7, however local antimicrobial
quidelines should be reviewed and it is always good practice to discuss the
patient with a consultant microbiologist.

FOR MORE INFORMATION, EMAIL

While the diagnosis of renal colic can often be made with reasonable confidence
from the presenting symptoms and signs, clinical assessment alone is not
infallible and the surgical trainee should perform a number of investigations to
not only confirm the diagnosis, but also aid treatment decisions.

Haematuria is present in at least 85% of
renal colic ©. If it is negative then reconsider
diagnosis although remember that a negative
test does NOT rule out stone disease. If nitrite
+ and white cell + then urinary infection
likely. Urinary pH may indicate the likely stone
composition (see above.)

Urine dipstick + culture.

FBC, U&E, CRP, Calcium, Uric acid, G&S A high white cell count and CRP will indicate
systemic infection. If the creatinine is high
and/or the eGFR low then impaired renal
function indicated. This has implications for
choice of imaging modality (see below) and
choice of treatment option (see below). Serum
calcium and uric acid levels will not affect
immediate management, but may be helpful in
determining any predisposing factors for stone
formation. A G&S should be performed in case
the patient should need to go to theatre.

If the patient passes a stone (the patient
should be asked to sieve their urine) then it
requires biochemical analysis to determine
its composition and hence recommendations
on dietary changes can be made or further
investigations requested.

Stone analysis

Blood Culture if temp >38°C If the patient is pyrexial or you have any
other reason to suspect systemic infection
blood cultures must be performed to assist

appropriate antibiotic therapy.
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In practice all patients presenting with suspected stone disease require
imaging, particularly if they are febrile or only have one kidney (",

Over the last few years the mainstay of diagnostic imaging has been the
intravenous urogram (IVU, also known as the intravenous pyelogram, IVP).
This is a technique that uses a radio-opaque contrast medium that is excreted
through the kidneys into the urine. Any obstruction or filling defects can then
be seen on subsequent radiographs taken at intervals after injection of the
IV contrast. This investigation is widely available but has certain drawbacks.
Patients can develop a serious allergy to the contrast medium, including
full anaphalaxis, and the contrast is also nephrotoxic meaning that it cannot
be used in patients with significant renal impairment (11). In addition,
patients who are on metformin cannot have contrast if they have any renal
impairment at all, and even those with normal renal function must stop their
metformin for 48 hours post IVU to prevent lactic acidosis (19).

However, over the last few years the non-contrast CT scan has become more
common and has the advantage of no contrast complications, greater speed,
and can also detect other structural abnormalities that would not be seen
on IVU. It does expose the patient to a moderately higher radiation dose
however. The EAU has examined the relevant data on IVU and (T in suspected
renal colic and has produced the following guidance (-

Non-contrast CT

1

VU

Standard Procedure

KUB* + ultrasound

23

* KUB = plain film of kidneys, ureter and bladder

A great deal of research has shown that the sensitivity and specificity of T
is similar or moderately better than IVU 2V and recent papers published
since the EUA guidance on imaging have shown a widespread trend to (T
becoming the imaging modality of choice among uroradiologists ¢,

Stones up to 7mm in diameter may pass spontaneously, so accurate
assessment of stone size is crucial in determining need for surgical
intervention. In addition, the location of the stone determines whether or not
it is likely to pass spontaneously, with stones in the renal pelvis or proximal
ureter much less likely to pass than those in the distal ureter.

Stone diameter = 7mm as chances 2A B
of spontaneous passage very low

Unable to achieve adequate pain relief 4 B
Stone obstruction associated with infection® 4 B
Risk of pyelonephritisor urosepsis® 4 B
Single kidney with obstruction® 4 B
Bilateral obstruction® 4 B

“Diversion of urine with a percutaneous nephrostomy catheter or bypassing
the stone with a stent are minimal requirements in these patients.

The choice of stone removal technique is extremely complicated, and a
detailed description of each procedure and its indications is beyond the scope
of this article. However, below is a overview of some of the more common
methods.

SUBSCRIBE TO AN ONLINE E-COURSE, VISIT
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These may be managed by various techniques. Extra-corporeal shock wave
lithotripsy (ESWL) is widely considered the intervention of choice, particularly
if the stone is <20mm in diameter (" 29 If the stone is larger then the
fragments left over can cause obstruction themselves, so it is recommended
that a ureteric stent is inserted prior to ESWL of stones >20mm in diameter.
ESWL is contraindicated in pregnant women, patients with abdominal aortic
or renal artery aneurysms, very obese patients, in uncontrolled UTIs and
people with bleeding disorders 4.

Percutaneous nephrolithotomy is another treatment choice for renal stones,
and has very high success rates (. It is commonly used if the renal stone
has a diameter of >20mm or ESWL is not available or contraindicated. It
involves making a small incision in the loin and inserting a guidewire into
the renal pelvis, over which larger and larger dilators are passed until a
nephroscope can be inserted to remove the renal stones. A balloon catheter
can be inserted up the ureter to dilate the renal pelvis to assist surgery and
to stop stone fragments falling down the ureter.

Open surgical removal of extremely large or complicated stones is also
an option, however this technique is becoming less and less common as
minimally invasive therapies continue to be improved.

The EAU and AUA have conducted an analysis of the available data with
regard to treatment of ureteric stones and have suggested the following
options 1

In stones of <10mm in diameter where symptoms are controlled a trial of
observation may be appropriate. These patients may also be offered medical
expulsion therapy such as alpha blockers or nifedipine, which have both been
shown to facilitate stone passage.

For patients with stones >10mm in diameter surgical intervention is nearly
always required. The EAU and AUA suggest that both ESWL and reterograde
ureteroscopy are first choice therapies .

In certain situations, for example stones in the upper ureter, or in cases where
other techniques have failed or there are stones in the renal pelvis that need
removing at the same time percutaneous anterograde ureteroscopy may be
appropriate.

FOR MORE INFORMATION, EMAIL

Stone disease is a common acute presentation in the emergency department
and surgical assessment units. The management of the initial intense pain
is paramount as it relieves the patient’s suffering and allows subsequent
investigations to be undertaken. Surgical trainees must be aware of the
appropriate steps to be taken when they suspect renal colic, to allow prompt
diagnosis and treatment of this important group of patients.

A 45-year-old woman presented to the Emergency Department with left
sided loin to groin pain, high temperature and a tachycardia. A detailed
history was not possible as the patient was unable to communicate clearly or
move her limbs because of severe multiple sclerosis. However, her husband
stated she has had renal and ureteric calculi before, and was once admitted
to ITU after presenting with similar symptoms.

Initial ABC assessment and management was carried out to stabilise the
patient. Analgesia was given, bloods were taken and good IV access obtained.
IV fluids were started and a start dose of IV Augmentin and Gentamicin were
administered. A likely diagnosis was made of renal colic and an emergency
(T KUB carried out to ascertain whether the left renal tract was obstructed
and infected.

The (T revealed an obstructed system with a left-sided mid-ureteric calculus.
The Consultant radiologist on call agreed to carry out an emergency
nephrostomy, which was performed without complication within an hour of
the diagnosis.

The patient subsequently became more tachycardic and developed significant
hypotension refractory to IV fluid challenge. An ITU referral was made and the
patient was transferred to the ITU where she required maximum inotrope
support. After an initial deterioration the patient rallied and a week later was
transferred back to the ward.
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a) Are more common in men than women

b) Are more common in the elderly

) Will affect 10% of the population in their lifetime
d) Are more common in White and Asian racial groups
e) Are often seen in children

a) Abdominal aortic aneurysm
b) Appendicitis

) Gastroenteritis

d) Biliary colic

e) Diverticular disease

3a) A KUB xray as initial imaging

b) Thyroid function tests (TFTs)

¢) Intravenous Urogram

d) Ultrasound scan within 24 hours
e) Urine dipstick

a) Pethidine

b) Antiemetics

¢) Oral antibiotics
d) PR diclofenac
e) IV access

a) ESWL for ureteric calculi

b) Alpha blockers for stones <10mm in diameter
¢) Percutaneous nephrolithotomy for renal calculi
d) Ureteroscopy and lasertripsy for ureteric calculi
e) Nephrostomy insertion for an obstructed, infected system

Renal calculi are more common in men regardless of age, and peak in the
3rd and 4th decades of life. They are very rare in children. More than 10% of
the population in Western societies will develop renal calculi in their lifetime.
White and Asian people develop renal calculi more frequently than those of
African origin.

Renal colic can present in a variety of ways, and can be confused with many
other abdominal pathologies. It is extremely important to have an open
mind when assessing a person presenting with symptoms of renal colic,
as an undiagnosed abdominal aortic aneurysm or perforated viscus could
potentially be fatal.

As explained in the article above there are clear guidelines regarding the
initial investigation of renal colic. A KUB x-ray would not be sufficient and an
IVU or CT KUB would be far more appropriate. Blood tests should be carried
out, but TFTs are not necessary in the initial investigation of renal colic.
Ultrasound can be useful in identifying an obstructed renal tract, but cannot
provide as much detail as an IVU or CT. In addition ultrasound can often be
obscured by overlying bowel gas and is difficult in overweight patients. A
urine dipstick should be performed on all patients presenting with renal colic.

Analgesia is the mainstay of initial management in renal colic. Pethidine is
no longer considered a first line treatment. Diclofenac (which is commonly
given PR, especially if the patient is vomiting) and morphine would be more
effective. IV access should be obtained in all patients with renal colic, as
blood can be taken on insertion and IV fluids can be given should the patient
become hypotensive or show signs of dehydration from vomiting. Antibiotic
therapy is necessary should the patient exhibit any signs of systemic infection.
However, as urosepsis can be extremely serious and patients can deteriorate
suddenly, IV antibiotics are commonly prescribed.

ESWL is an effective treatment for renal and ureteric calculi, most commonly
for upper and middle ureteric stones. Increasingly however, studies indicate
similar success rates for lower ureteric stones. Alpha blockers relax the ureter
and have been shown to facilitate stone passage, particularly those less than
10mm in diameter and in the distal ureter. Percutaneous nephrolithotomy
is often carried out for large renal calculi and ureteroscopy and lasertripsy
is an effective treatment option for most ureteric and some renal calculi.
Nephrostomy insertion is an appropriate emergency treatment for patients
with an obstructed renal tract and subsequent sepsis. It allows drainage
of the effective kidney and stabilisation of the patient before a definitive
treatment is considered.
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Nasopharyngeal Carcinoma.
Otorhinolaryngology & Neck Surgery.

Introduction

Although nasopharyngeal carcinoma (NPC) is relatively rare in Western
populations, it is commonly overlooked with 73% of cases being previously
misdiagnosed in one study™. Clinical knowledge of this condition and a high
index of suspicion can aid prompt investigation and treatment.

Case Presentation (Section 1)

A 38-year-old oriental gentleman (Mr. G) presents to your outpatients clinic
with a history of recurrent right-sided epistaxis. He has had two previous
attempts of nasal cautery performed by his general practitioner, but these
have been unsuccessful and bleeding has recurred. Flexible nasoendoscopy
has not been performed previously. Mr. G has no other relevant medical
history and no allergies.

Epidemiology

Nasopharyngeal carcinoma is most common within populations from South
East Asia, in particular Southern China, Hong Kong, Singapore, Malaysia and
Taiwan. In Southeastern China the reported incidence rates are 20-30 per
100,000 for males, and 7-13 per 100,000 for females?. In Southern China and
Hong Kong nasopharyngeal carcinoma forms 20% of all malignancies and
80% of all head and neck cancer®. Although incidence is considerable lower
in western populations (1 case per 100,000 persons?) it can pose a significant
health problem in Western countries with large Asian populations.

Aetiology

The precise aetiology for NPC is still unclear. In general NPC is thought to result
from a combination of genetic susceptibility and environmental factors®. One
environmental factor strongly related to risk of NPCis consumption of Chinese-style
salted fish, which contains carcinogenic nitrosaminess”. A further environmental
risk factor is latent Epstein-Barr virus (EBV) infection, and circulating levels of EBV
DNA are positively correlated with disease stage and prognosis®®.

Otorhinolaryngology & Neck Surgery

NASOPHARYNGEAL CARCINOMA

T Wiggins, R Sahota & F Javed Uddin

Pathophysiology

Nasopharyngeal carcinoma is divided into three subtypes based on the World
Health Organisation classification®.

* WHO type 1 is keratinizing squamous cell carcinoma (10%).
* WHO type 2a is non-keratiniszing squamous cell carcinoma (20%).
* WHO type 2b is undifferentiated carcinoma (70%)

NPC has been shown to have the highest rate of distant metastases amongst
all head and neck cancers’®™. Bone metastasis is the most common
metastasic site followed by pulmonary disease’.

Relevant Anatomy

The nasopharynx is defined anteriorly by the posterior conchae, posteriorly
by the clivus and the first two cervical vertebrae, superiorly by the base of
skull specifically the floor of the sphenoid, and inferiorly by the level of the
free border of the soft palate at (2°. The fossa of Rosenmuller is a groove
posterior to the opening of the Eustachian tube, at the junction between the
lateral and posterior walls of the nasopharynx. This fossa is the most common
site for NPC to develop.

Clinical Presentation

In one study by Cannon et al" 60% of patients presented with either a neck
lump or weight loss. Common nasal symptoms can include epistaxis, post-
nasal drip or nasal obstruction. More unusual presentations include unilateral
or retro-orbital headache, referred otalgia and cranial nerve palsies.

Many of these symptoms can often be attributed to benign nasal pathology.
Itis therefore important to maintain a high index of clinical suspicion for NPC
in patients with persistent symptoms which are refractory to medical therapy.
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From the fossa of Rosenmuller, NPC can spread by direct invasion
to involve numerous surrounding structures causing additional
symptoms3:

- Invasion anteriorly to the Eustachian tube causing serous otitis media.

- Postero-lateral  spread through the pharyngobasilar fascia to the
parapharyngeal and retrostyloid space.

- Involvement of the parapharyngeal space can cause mandibular nerve paralysis.
This gives partial loss of facial, palatal and pharyngeal sensation, and involvement
of the pterygoid musculature causing trismus.

- Involvement of the retrostyloid space containing the cervical sympathetic trunk
and cranial nerves IX-XIl causes Horner's syndrome, vocal cord, pharyngeal,
palatal, shoulder and tongue paralysis and pain.

- Superior invasion through the foramen lacerum to cause paralysis of the
cranial nerves I, IV, and upper two divisions of V causing diplopia, facial
hypoaesthesia and headaches.

Case Presentation (Section 2)

On further questioning Mr. G mentions that he has also noticed a feeling of
long-standing right-sided nasal obstruction. This sensation has increased over
the past few months. He has also lost around half a stone in weight.

Physical examination shows no obvious abnormality on anterior rhinoscopy
with a nasal speculum. There are no prominent blood vessels over Little’s
area. Oropharynx appears normal. Examination of the neck reveals a 3cm
palpable lymph node in the right posterior triangle, as well as some other
smaller palpable lymph nodes. You perform flexible nasoendoscopy in clinic
and your concerns are confirmed by a visible mass in the right nasopharynx.

Investigation

Diagnosis of NPCis made using a combination of history, physical examination
and special investigations. The nasopharynx can be visualised most easily and
reliably using fibreoptic nasoendoscopy (Fig. 1), and can be used if a biopsy
of the fossa of Rosenmuller is to be taken. Transnasal biopsy of a pharyngeal
mass can be undertaken in order to obtain tissue for histological analysis. This
can be performed under local anaesthetic but in the UK is usually undertaken
using a general anaesthetic.
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Figure 1: Fibreoptic Nasoendoscopy

Figure 2: MRI of right-sidled NPC (from Scott-Brown’s
Otorhinolaryngology, Head and Neck Surgery, 7th edition Chapter
188, Page 2451)



Distant metastatic disease can be detected by (T scanning or 18F-FDG
positron emission tomography (PET). In one study of 78 patients PET-CT scan
was more sensitive and specific than CT scanning in assessing for distant
metastasis to lungs, liver and bones™.

Fine needle aspiration of a neck mass can be used for detection of an occult
nasopharyngeal tumour. The polymerase chain reaction can be used to assess
the aspirate for presence of EBV-DNA. This has a sensitivity of 90.7%, and
specificity of 88.5%°". In situ hybridization can also be used and has a higher
sensitivity of 98.1% and specificity of 100%°".

After your initial assessment you ask your registrar to review the patient. He
agrees that there is a visible mass on flexible nasoendoscopy, and is also very
concerned regarding the possible diagnosis of nasopharyngeal carcinoma.
He performs fine needle aspiration cytology of the neck lump, and asks
you to arrange an MRI scan. The patient is also listed for examination of
the nasopharynx and upper aerodigestive tract under general anaesthesia
plus biopsy. Follow-up is arranged for the next head and neck oncology
multidisciplinary meeting.

Nasopharyngeal carcinoma is staged according to the TNM classification as
detailed in Fig. 2°.

Primary tumour cannot be assessed.

No evidence of primary tumour.

Carcinoma in situ.

Tumour confined to the nasopharynx

Tumour extends to soft tissue of oropharynx and/or nasal fossa.
T2 without parapharyngeal extension.

T2 with parapharyngeal extension.

Tumour invades bony structures and/or paranasal sinuses.
Tumour with intracranial extension and/or involvement

of cranial nerves, infratemporal fossa, hypopharynx or orbit
Regional lymph nodes cannot be assessed.

No regional lymph node metastasis.

Unilateral metastasis in lymph node(s) measuring 6cm

or less in greatest dimension above the supraclavicular fossa.
Bilateral metastasis in lymph node(s) measuring 6cm

or less in greatest dimension above the supraclavicular fossa.
Metastasis in lymph node(s) greater than 6¢cm in diameter.
Metastasis in lymph node(s) with extension into

the supraclavicular fossa.

Distant metastases cannot be assessed.
No distant metastasis.
Distant metastasis.

T1, NO, MO

T2a, NO, MO

T1/T23, N1, MO; T2b, NO/N1, MO
11/T23/12b, N2, MO; T3, NO/N1/N2, MO
T4, NO/N1/N2, MO

Any T, N3, MO

Any T, any N, M1
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Primary management of nasopharyngeal carcinoma is via external beam
radiation. This is effective both at the primary site of the tumour and also
at any involved neck nodes. These tumours are highly sensitive to radiation
and radiation therapy alone can be highly effective particularly for stage |
and Il disease.

Itis generally felt that for more advanced stages of nasopharyngeal carcinoma,
a combination of chemotherapy and radiotherapy can help improve survival.
Al-Saraaf et al'* demonstrated that concomitant chemoradiation with cisplatin,
followed by adjuvant chemotherapy with cisplatin and 5-FU improved overall
survival rate at 3 years for patients with advanced stage NPC over radiation
therapy alone (75% vs 46%).

Possible side effects of radiation therapy to the nasopharynx and neck include
pituitary dysfunction, temporal lobe necrosis, cranial nerve palsy, sensorineural
hearing loss, ischaemic retinopathy, hypothyroidism, oesophageal stricture,
trismus, and stenosis of the common carotid or internal carotid artery®.

Surgical therapy with nasopharyngectomy is usually reserved for recurrent
cases of NPC following failure of radiation therapy. This surgery is complicated
by the anatomical constraints for surgical access to this region.

Numerous surgical approaches are available. Fee describes a transpalatal,

transmaxillary, and transcervical approach. These approaches provided a
5-year disease-free survival rate of 520>
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with the advent of minimally invasive surgery Chan et al have described
an endoscopic approach to nasopharyngectomy'®. The posterior part of
the nasal septum, vomer, and inferior turbinates are removed to create a
working space. The widely exposed tumour is then excised with an adequate
mucosal surgical margin. The lateral wall, roof and posterior wall are
resected and surgical margins are sent for frozen section to evaluate the
need for further resections. Finally the wound surface is covered with a free
mucosal flap harvested from the inferior turbinate. Patients were discharged
3-5 days following surgery. Of the six patients undergoing this technique
between 2001 and 2005 all operations were successfully performed with no
conversions to open procedure. At a mean follow-up of 29 months 83.3% of
patients remained disease-free.

Case Presentation (Section 4)

Following the MRI scan the images are reviewed at the next head and neck
multidisciplinary team meeting. This confirms that there appears to be 3 mass
in the right nasopharynx with no obvious local tumour invasion. However
the MRI also confirms the presence of a 3-cm lymph node in the right neck,
which is believed to represent metastatic disease. Results of the FNAC are
now available and confirm that this lymph node contains metastatic carcinoma
cells from the nasopharynx. Results of the nasal biopsy confirm a diagnosis of
nasopharyngeal carcinoma. Following discussion it is recommended that this
gentleman will undergo an initial course of radiotherapy followed by repeat
MRI scan to assess response. Your consultant thanks you for your prompt initial
diagnosis allowing this gentleman to receive appropriate therapy so promptly.

Conclusion

Nasopharyngeal carcinoma is uncommon in western populations,
however its symptoms can be non-specific, and high index of clinical
suspicion is key to early diagnosis and treatment. Primary treatment
method is radiotherapy with adjuvant chemotherapy in more advanced
disease. Surgery is reserved for recurrent cases, and minimally invasive
surgical techniques are being developed.

Multiple Choice Questions
Please select all correct answers (more than one per MCQ):

Q1: Common clinical presentations

of nasopharyngeal carcinoma can include.
a) Nasal obstruction.

b) Recurrent epistaxis.

) Neck lump

d) Arm paraesthesia

e) Retro-orbital headache

RIS

- =

Q2: Risk factors for nasopharyngeal carcinoma
a) Afro-Caribbean origin.

b) History of woodworking.

) Consumption of salted fish.

d) Latent infection with Epstein Barr Virus.

e) Recurrent sinusitis

RIS

- =
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Q3: Regarding the anatomy of the nasopharynx:
a) The inferior border of the nasopharynx

is formed by upper edge of the epiglottis.

b) The Fossa of Rosenmuller lies posterior

to the opening of the maxillary sinus.

¢) The nasopharynx is defined posteriorly

by the clivus and the first two cervical vertebrae.
d) The fossa of Rosenmuller is a common site for
the development of NPC.

e) The opening of the sphenoid sinus is in the
anterior part of the middle nasal meatus.

Q4: Regarding investigation of nasopharyngeal carcinoma:

a) Nasopharyngeal carcinoma may not be visible via flexible nasoendoscopy
despite metastatic lymph node disease.

b) Fine needle aspiration of a neck mass is unhelpful in the diagnosis of NPC.
¢) MRI is the radiologic modality of choice for assessing tumour stage.

d) Biopsy of a nasopharyngeal mass always requires a general anaesthetic.
e) PET-CT can be helpful in identifying distant metastases.

Q5: Regarding the management of nasopharyngeal carcinoma:

a) surgical intervention is usually the initial treatment of choice.

b) Early disease stages are highly sensitive to radiotherapy.

) Possible complications of radiotherapy include pituitary dysfunction,
sensorineural hearing loss, and cranial nerve palsy.

d) Surgical approaches include the transpalatal, transmaxillary, and
transcervical approach.

e) Minimally invasive surgery is not possible for NPC due to difficulties with
access to the nasopharynx.

Answers

Al:a3,b, ¢, e

Although arm paraesthesia is not a common symptom of NPC. However nasal
obstruction, epistaxis, neck lump and retro-orbital headache are all common
clinical presentations.

A2: ¢, d.

Oriental origin and consumption of Chinese-style salted fish are known risk
factors for NPC. Latent infection with EBV is also known to contribute but there
is no evidence that recurrent sinusitis can cause NPC. A history of woodworking
is a risk factor for sinonasal tumours rather than nasopharyngeal carcinoma.
Hard wood exposure is associated with sinonasal adenocarcinoma, and soft
wood dust with squamous carcinoma.



A3: ¢, d.

The inferior border of the nasopharynx is formed by the free border of the
soft palate. The upper edge of the epiglottis forms the inferior border of the
oropharynx. The Fossa of Rosenmuller lies just posterior to the opening of the
Eustachian tube. The sphenoid sinus drains above the superior concha (the
sphenoethmoidal recess).

Ad: 3, ¢, e.

Submucosal spread means that NPC may not be visible via flexible nasal
endoscopy despite metastatic disease. MRI is usually the investigation
of choice, and FNAC is often helpful in forming a diagnosis. Biopsy can
sometimes be undertaken under local anaesthetic.

A5:b, ¢, d.

Radiotherapy is usually the initial treatment of choice for NPC, and early
stages of disease are usually highly sensitive. Minimally invasive surgical
techniques are now possible via nasal access.
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Topic summary: Vesico-ureteric reflux
and urinary tract infection in children.
Paediatric Surgery.

Introduction

You are an SHO in clinic. A 5-year-old boy has been referred by his GP with
a history of two urinary tract infections in the last 3 months. His mother
wants to know if his kidneys have been damaged by the infections, and if
he needs any treatment to prevent future infections. What else do you need
to know? How will you investigate and manage this boy and what will you
tell his mother?

Urinary tract infections are one of the commonest bacterial infections in
children'# affecting one in 10 girls and one in 30 boys before the age of
16 years®. Three-quarters of infants under 1 year presenting with UTI will
have a recurrence. In most cases it is mild and self-limiting, however a
proportion of children will go on to develop renal scarring, and the potential
for hypertension or renal insufficiency. It is therefore vital that those children
at high risk of complications of UTI are identified and managed appropriately.
Vesico-ureteric reflux (VUR) is the retrograde movement of urine from the
bladder into the ureter and upper urinary tract. It is the most common
structural abnormality found in children investigated for UTI, occurring in
almost a third* as well as in 1-3% of normal children®. It is known that VUR, in
the presence of UTI, may allow the passage of infected urine up to the kidney,
predisposing to renal scarring. However, sc arring can occur without infection,
and reflux of sterile urine does not necessarily cause scarring, so there is
much controversy regarding when and how to investigate and treat children
with reflux. Recurrent UTI and VUR is an important problem, encountered
frequently in Paediatric Urology clinics. This article aims to provide an
overview of the presentation and diagnosis, and to discuss management
options for children with VUR.

VUR - an inherited or acquired problem?

Vesico-ureteric reflux can occur primarily as a congenital problem with
the valve at the vesico-ureteric junction, or can be secondary to physical
or functional problems with bladder emptying. In the normal bladder, the
entrance of the ureter to the bladder is along a tunnel between the muscular
bladder wall and the urothelium (Fig. 1). Thus it allows urine to drain from the
ureter, but once the bladder becomes full and the pressure rises, the tunnel is
compressed such that urine cannot flow back into the ureter.
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The vesico-ureteric junction

Reflux

detrusor muscle

urothelium

ureter ureteric orifice

Figure 1

If the tunnel is too short, this one-way valve mechanism fails, and reflux
can occur. Conversely if the tunnel is too long, the sub-mucosal tunnel is
compressed too easily and can obstruct. Primary (congenital) VUR may be
due to a short intramural course of the ureter. With age, the relative growth
of bladder and ureter cause the shape to alter, and most cases of VUR resolve
spontaneously as the child grows.

Secondary VUR can occur at a previously normal vesico-ureteric junction
if there is an obstruction to normal bladder outflow. This causes bladder
pressures to rise to a level which distorts the normal anatomy of the VUJ and
allows urine to reflux up into the ureters. Causes include physical obstructions
(which may or may not be congenital) for example posterior urethral valves or
meatal stenosis; as well as functional issues with voiding, such as neurogenic
bladder or dysfunctional elimination syndrome. It is increasingly thought that
VUR, rather than being a disease in its own right, is better considered as a
risk factor for UTI.
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The history and examination

To refer back to the case - a 5-year-old boy has been referred with two
urinary tract infections. What information do we need to gather from the
history, examination and investigations?

A full history of the presentation of the UTIs should be taken, including
the symptoms, taking special care to elicit history of fevers, back pain
and systemic features such as vomiting, as well as treatment of the acute
episodes. A detailed record should be made of the findings of antenatal scans,
perinatal problems, previous UTls, how much the child drinks and how often
they pass urine each day. The child should be examined for any renal masses
or tenderness, a palpable bladder, and any external genital abnormalities as
well as an examination of the spine for evidence of cutaneous manifestations
of spinal dysraphism such as hairy patch, lipoma or haemangioma. Blood
pressure should be measured and urine dipstick analysis undertaken.
Microbiological results from the two episodes should be sought, specifically
looking at the organism(s) cultured and their sensitivities.

Family history is also relevant. A French study® found a significant prevalence
(26%) of reflux in asymptomatic siblings of children with VUR. It was not
found to be beneficial to screen siblings for reflux, but a positive family
history has an impact on the assessment of risk when deciding whether a
child needs further investigation for their UTI.

To scan or not to scan?

There are several modalities of imaging which have been used to varying extents
to investigate children with UTI for the presence of reflux and renal scarring.
There is no evidence to support routine investigation of all children with UTI” so
judicious requesting of often expensive and invasive tests is necessary.

- Renal tract ultrasound is a simple, non-invasive technique which provides
useful information on the presence of renal scarring and the structure of the
renal tract. Although ultrasound is less useful for detecting reflux, a “golf-
hole” ureter may be significant.

- Micturating cystourethrogram (MCUG) is the gold standard investigation for
demonstrating reflux. This involves catheterisation of the bladder, injection
of contrast and screening performed while the child voids. Although easy
to perform in infants, this technique requires radiation, is invasive and
uncomfortable. One benefit is that it allows accurate grading of reflux (Fig.
2), which has significance in terms of likelihood of spontaneous resolution.

&

Py

Ureter

Detrusor muscle

Grade 2 - non-dilating
reflux into the ureter, pelvis
and calyces

Grade 1 - reflux
into the ureter only

Normal

Grade 4 - moderate dilatation
of the ureter and calyces with

Grade 5 - gross dilatation

and tortuosity of ureter
obliteration of the sharp angles and calyces, papillary

of the fornices impressions not visible
Grades of reflux

Grade 3 - mild dilatation
of the ureter and calyces

Figure 2

- Tc99m Dimercaptosuccinic acid (DMSA) scan is a nuclear medicine technique.
It involves injection of radio-labelled isotope and renal uptake measurement
to produce a renogram. This allows renal scars to be identified but provides no
excretion or functional information. It is very useful in assessing differential
function and so for determining the progression of scars. DMSA scanning has
been used in the diagnosis of acute pyelonephritis as a method of assessing
the need for further investigation: if the acute scan is normal, the kidneys
have not been damaged and thus there should be no late sequelae®. It is also
useful in the assessment of renal damage in reflux nephropathy. If an acute
scan is not undertaken, post-infective scan should be delayed for at least 3
months to avoid false positive areas of photopenia to be labelled as “scars”.

NICE have produced guidelines® on the management of UTI in children,
thus comprehensive pathways and flowcharts are available to direct the
appropriate tests and timing of tests in the investigation of these patients;
depending on age, whether there are any “atypical” features of UTI, whether
they respond to treatment and whether they have recurrence of infection.
Table 1is a summary of investigations as recommended by the guideline.
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Test Recurrent UTI

Age Responding to
treatment

within 48 hrs

Atypical UTT!

Ultrasound
during acute
infection

Under 6
months
6 months to 3 No Yes?
years No
3 years and

older
Under 6
months

Ultrasound
with 6 weeks

Yes (if abnormal No
consider MCUG)

6 months to 3
years No
3 years and
older
Under 6
months

DMSA scan
at 4-6

months 6 months to 3

[ years |
3 years and No
older
Under 6
months

MCUG Yes

6 months to 3
[ years | No
3 years and

older

Table 1: Recommended investigations

1. An atypical infection includes all non E. Coli infections and also
those infections which present with severe illness, renal impairment,
the presence of a bladder mass, septicaemia or failure to respond to

antibiotics within 48hrs.

2. In a non E. Coli infection, responding well to antibiotics this can be
requested within 6 weeks.

In the case of our 5-year-old patient, given that his UTI was recurrent, it
would be appropriate to request an ultrasound scan to be performed within 6
weeks, and a DMSA scan within 4-6 months of the acute infection, according
to the NICE guidance. MCUG would not routinely be required.

When to treat

The consensus on treatment for vesico-ureteric reflux has shifted considerably
over the last few years. In the past, due to the belief that VUR directly caused
renal scarring, any child diagnosed with reflux would undergo reimplantation
surgery to correct it®. However, research has shown that even those patients
successfully treated by reimplantation surgery during childhood remained
prone to recurrent UTIs, progressive renal scarring and hypertension’
suggesting that the nephropathy associated with reflux may actually occur
in the same system as part of the same disease, rather than as a direct
consequence of the reflux. It is therefore vital that treatments for reflux (as
for investigations, above) are considered carefully and used only in the right
patient, at the right time.
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It is now known that a significant proportion of VUR spontaneously resolves
with age'™, particularly reflux at the lower grades, so selecting the individual
patient likely to need treatment is not straightforward. Nevertheless,
all patients and their parents should be provided with advice regarding
increasing fluid intake, toileting regularly and maintenance of perineal
hygiene to minimise risk of further UTIs.

The use of antibiotic prophylaxis for UTIs is a divisive issue. The 1991
Royal College of Physicians guideline on UTI in children recommended that
antibiotic prophylaxis be commenced after a first UTI, at least until imaging
was completed™. On review of recent evidence, NICE* now recommend that
antibiotics are only considered in recurrent UTI. The research relating to the
use of antibiotic prophylaxis in children with VUR is incomplete, however one
Australian study group' recommend the prescription of low dose prophylactic
antibiotics to all infants with reflux after their first UTI, at least until they are
able to void reliably and provide mid-stream urine samples to allow early
detection of infection.

Surgical management for reflux is reserved for those children who have
breakthrough infections despite maximal lifestyle and medical management.
The aim of reflux surgery is to prevent the reflux of urine into the ureter.
This can be achieved either by a cystoscopic procedure or by open ureteric
reimplantation. In some cases, if urine is refluxing into a non-functioning
dysplastic kidney it may be appropriate to perform nephro-ureterectomy to
prevent serious morbidity from infection. Cystoscopic treatment for reflux
can be performed as a day case procedure. It involves the injection of a
substance, commonly “Deflux” (a polymer of dextran) into the mucosa at the
base of the ureteric orifice to create an effective valve. This technique has a
reported success rate of 75% from a single injection™™.
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Several methods of open reimplantation surgery have been described but
in principle require the detachment of the ureter from the bladder and the
formation of a submucosal tunnel opening at a neo-ureteric orifice. The
success of this procedure at curing reflux is in the region of 95%? but is a
major undertaking requiring a prolonged hospital stay.

Circumcision, independent of other medical or surgical interventions, has
been shown to reduce risk of UTI™. In normal boys, the number needed to
treat to prevent one UTl is 111. In boys with reflux, the background risk of
UTl is much higher (approximately 30%) and the number needed to treatto
prevent an incidence of UTI just 4, hence this is a useful option in reducing
risk of infection and subsequent renal scarring.

The patient in our case provides us with a multitude of management options.
At a first clinic appointment, before investigations have been undertaken, it
may be proposed that he be given prophylactic antibiotics as he has had a
recurrence of his UTI. Alternatively many clinicians would advocate simple
lifestyle measures while investigation results were awaited. The parents
and child would be advised of the symptoms and signs of UTI and asked to
seek medical attention if a further episode occurred in the interim. Further
management would very much depend on findings of ultrasound and DMSA
scan. Only a minority of patients such as this would go on to require anti-
reflux surgery.

If imaging in this patient was normal, he could reasonably be discharged
from follow up with simple voiding advice. Presence of scarring would
mandate follow up with regular assessment of height, weight, blood
pressure and urine protein testing. In cases of bilateral renal parenchymal
defects, impaired renal function or hypertension, specialist paediatric

nephrology management is necessary to monitor and slow progression
of chronic kidney disease.

In summary

The assessment and management of children with urinary tract infection
and vesico-ureteric reflux continues to pose important clinical questions and
opinions are changing as further evidence becomes available. An awareness
of the presentation, available investigations and management options are
fundamental in the approach to a child and his parents in the outpatient clinic.
We have discussed a “typical” patient presenting to a Paediatric Urologist
and we are now able to elicit a pertinent history, suggest appropriate
investigations and discuss further management. This approach should be
applicable to any child presenting with recurrent UTI and VUR that may be
encountered in clinical practice.

EMQs

Options:

a) Urgent inpatient ultrasound

b) Urgent inpatient ultrasound and arrange DMSA and MCUG

¢) Outpatient ultrasound within six weeks of acute infection

d) Discharge with advice to optimise voiding

e) MCUG

f) Outpatient ultrasound within six weeks of acute infection and DMSA within
four to six months

REARSH

_ =

For each of the patients described below, select the single most
appropriate line of management from the options listed above. Each
option may be used once, more than once or not at all.

1) A 4-month-old previously well boy with 3 days of vomiting, fever and a
proven E. Coli UTI on urine culture is recovering well after 48 hours antibiotic
treatment.

2) A 6-year-old girl with dysuria, fever and a proven Proteus sp. UTI on urine
culture is recovering well after 48 hours antibiotic treatment. She has had no
previous similar episodes.

3) A 5-year-old boy with fever, vomiting and a proven E. Coli UTI on urine
culture and a positive blood culture remains pyrexial after 72 hours antibiotic
treatment.

4) A 2-year-old girl with two episodes of UTI treated with antibiotics in
the community has been referred to clinic. Urine microscopy and culture
demonstrated E. Coli on both occasions. Most recent episode was two
weeks ago.

5) A 3-month-old girl is admitted to the ward seriously unwell with high
fevers, a raised creatinine and gram negative rods on urine Microscopy.
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Answers:

Question 1
C

Question 2
C

Question 3
A

Question 4
F

Question 5
B
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HEAD INJURY: SUBDURAL & EXTRADURAL HAEMATOMA

Subdural
hematoma

A 34-year-old man falls 5 metres from a ladder whilst working on a
building site. At the scene, ambulance crew calculate his GCS to be 8.
He is therefore intubated and transferred to hospital. ATLS protocols
are followed in the emergency department: he remains intubated and
ventilated, there is no evidence of haemodynamic instability, pupils
are now noted to be unequal. Trauma series x-ray do not demonstrate
additional significant injury.

(T scans of the head and neck illustrate a large left-sided acute subdural
haematoma with underlying temporal contusions and evidence of basal skull
fractures. The C-spine is cleared radiographically. The patient is transferred
to the regional neurosurgical unit and undergoes emergency craniotomy to
evacuate the clot.

Abstract

Head injury (HI) accounts for over 750,000 emergency department
attendances per year in the UK. Of these, approximately 150,000 are admitted
to hospital' and in the region of 4000 require neurosurgical intervention?.
Although incidence is high, the mortality is low; 0.2% of those who attend
the ED with a HI will die*. The challenge is therefore to identify the small
numbers of patients with serious acute intracranial pathology early and to
optimize their treatment. This review article focuses on initial assessment
and investigation of HI (based on current NICE guidelines) with a more
detailed discussion of relevant anatomy, pathophysiology, and management
of subdural and extradural haematomata.

Initial assessment in HI

Adults who have sustained a HI should initially be assessed and managed
according to ATLS principles with stabilization of airway, breathing, and
circulation (ABC) before attention to other injuries. Patients who present with
any of the following features should have full cervical spine immobilization:

* GCS <15

* Neck pain/tenderness

* Focal neurological deficit

* Paraesthesia in extremities

* Any other clinical suspicion of cervical spine injury

Assessment and classification of HI should be guided by the adult and
paediatric versions of the Glasgow Coma Scale (GCS, see table 1). Based on
GCS, HI can be categorized into mild, moderate, or severe (see table 2). The
majority of fatalities occur in the moderate or severe categories.

Neurosurgery

M Hughes

Head Injury: Subdural
& Extradural Haematoma.
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1 2 3 4 5 6
EYES Does not Eyes open in Eyes openin | Eyes open N/A N/A
open eyes p to pain to
voice
MOTOR | No Extension to Abnormal Flexion/withdrawal | Localizes Obeys
movement painful stimuli flexion to to painful stimuli painful commands
painful stimuli
stimuli
VOICE No sounds | Incomp! ible i Confused, Converses | N/A
sounds words disorientated normally

Table 1: Glasgow Coma Scale.

Degree of HI GCS
Mild 13-15
Moderate 9-12
Severe 8 or less

Table 2: Categorization of head injuries according to GCS score.

If the GCS is less than or equal to 8, early involvement of anaesthetic/critical
care staff is a requirement for airway management. Until a significant brain
injury has been excluded, attributing decreased consciousness to intoxication
is unacceptable. Additionally, pain leads to increased intracranial pressure and
should always be managed effectively.

After ABC, the main goal of assessment of the head injured patient is to
identify clinically important brain injury. Some brain injuries require early
neurosurgical intervention (e.g. evacuation of intracranial haematoma) and
are potentially life threatening if not detected and managed early.

Investigation

The primary investigation for detect ion of clinically relevant brain injuries is
(T. MRI'is not indicated in the context of HI for safety, logistics, and resource
reasons. Adults who have suffered a HI should have CT scanning of the head
requested immediately (and performed and reported within one hour) if any
of the following risk factors are present*:

* GCS<13 on initial assessment in the ED

* GCS<15 on re-assessment 2-hours post-injury

« Suspected open or depressed skull fracture

* Any sign of basal skull fracture (CSF rhinorrhoea/otorrhoea, Battle’s
sign, ‘panda’ eyes, haemotympanum)

* Post-traumatic seizure

* Focal neurological deficit

* More than one episode of vomiting

* Amnesia for events more than 30 minutes before impact
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(T should also be requested immediately if any of the following risk factors
are present in the context of an episode of loss of consciousness or amnesia
since injury:

* Age 65 or older

* Coagulopathy (innate or imposed by anticoagulants)

* Dangerous mechanism of injury (pedestrian/cyclist struck by motor
vehicle, passenger ejected from motor vehicle, fall from greater than
1 metre or five stairs)

If an urgent CT head is indicated, CT imaging of the spine should also be
undertaken. Clinical and radiographic assessment of the cervical spine is
summarized in table 3.

If a patient is fully alert, it is safe to fully examine the neck if:

+ Simple rear-end motor vehicle collision

+ Patient has been ambulant at any time since injury and there is no midline
neck tenderness

+ Patient can sit comfortably in emergency department

* [Patient presents with delayed onset of neck pain

Cervical spine radiographs are required in the following circumstances:

Not safe to assess neck (see above)

Active neck rotation limited to <45° to the left and right

Neck pain/midline tenderness and age > 65years

Neck pain/midline tenderness and dangerous mechanism (fall >1 metre or 5
stairs, axial load, high speed RTA, ejection from vehicle)

LY

CT of the cervical spine should be requested in the following circumstances:

GCS<13 at initial assessment

Intubated patient

Inadequate plane radiographs

Clinical suspicion persists despite normal plain radiographs

If undertaking scans for multi-region trauma or urgent CT head

* s e s .

Table 3: Cervical spine clearance.

When to involve a neurosurgeon
Brain injury results from two discrete processes:

* Primary injury - includes cortical contusions, lacerations, diffuse
axonal injury, bone fragmentation, and brainstem contusion.
 Secondary injury - occurs after the primary injury and includes
oedema, hypoxaemia, ischaemia (related to raised intracranial
pressure), and intracranial haematomas.

Primary injury occurs at the moment of impact and there is therefore no
therapeutic opportunity. Consequently, prevention and minimization of
secondary injury is the core goal of severe HI management. With this in
mind, all severe HI (GCS 3-8) should be transferred to a neurosciences unit.
If resources/logistics prevent this, ongoing liaison with a neurosciences unit
regarding care is essential. If 3 patient has sustained polytrauma, admission
should be under the team who is dealing with the most severe and urgent
clinical problem. Although transfer is often urgent, this should not take place
until initial resuscitation and stabilization of the patient has been achieved.
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In addition to severe Hl, the following should also prompt involvement of a
neurosurgeon:

* All mass lesions visualized on CT

« Unexplained confusion >4 hours

* Deterioration in GCS after admission

* Progressive focal neurological signs

« Seizure without full recovery

* Evidence of CSF leak

« Definite or suspected penetrating injury

Anatomical concepts important in Hl

The scalp is composed of five-layered structures (see Fig. 1). Scalp vessels
bleed profusely due to a rich anastamosis that results in bleeding from both
cut ends and also because vasospasm is impeded by the connective tissue the
vessels course. Scalp wounds should be closed to achieve haemostasis prior to
patient transfer. Deaths have occurred due to uncontrolled scalp bleeding®. Each
side of the scalp receives blood via 5 arteries: supra-orbital and supra-trochlear
arteries (branches of the ophthalmic artery from the internal carotid); occipital,
posterior auricular, and superficial temporal arteries (branches of the external
carotid). Cutaneous innervation derives from the ophthalmic division of the
trigeminal nerve together with C2 and C3 branches.

Biood vessel

o APONEUROSIS
LOOSE AREOLAR TISSUE

P £ R |C RANIUM

WOM table

Inner table
Diploe

Figure 1: The layers of the scalp and skull.

The skull vault is composed of a number of flat bones of variable depth, each
consisting of two layers of compact bone (inner and outer table) separated by a
medullary cavity containing red bone marrow (the diploé). The adherent outer
periosteal layer of the skull vault is termed pericranium. Blood vessels supplying the
meninges lie in the extradural space between the inner table and dura, at times
grooving the inner aspect. The middle meningeal vessels are clinically important
due to their vulnerability to damage as a result of trauma in the region of the
pterion (the site of union of the parietal, frontal, temporal, and sphenoid bones).
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The meninges have three layers: dura, arachnoid, and pia mater. The dura is a
tough outer fibrous sheet comprising two layers (endosteal and meningeal).
The endosteal layer is adherent to skull vault along suture lines. The two
layers are fused except in regions where they part to form venous sinuses
and where the inner layer invaginates (to form structures including the falx
cerebri and tentorium cerebelli). The arachnoid is an avascular membrane
that lies deep to dura. The pia is a delicate highly vascular layer that lies
innermost and is adherent to underlying cortex. The subarachnoid space,
between pia and arachnoid, contains cerebrospinal fluid and the major blood
vessels of the brain. Bridging veins drain the cortex and traverse the subdural
space on their way to intradural venous sinuses.

Extradural haematoma (EDH)

EDH occurs in men more than women (4:1) and usually occurs in young
adults. A total of 70% of cases occur laterally over the hemispheres, centred
under the pterion. A proportion of EDH is caused by temporoparietal skull
fracture and consequent middle meningeal artery damage. Arterial bleeding
is thought to dissect the endosteal dural layer from the inner table. This plane
is limited by suture lines and this results in the classical biconvex appearance
on axial CT (see Fig. 3). However, EDH may also result from dural sinus
damage, a bleeding middle meningeal vein, or ooze from the diploé and
bone of an associated fracture.

The classical presentation of EDH involves a3 transient post-traumatic period
of loss of consciousness followed by a ‘lucid interval” for several hours.
Subsequently, GCS falls, a contralateral hemiparesis manifests, and the
ipsilateral pupil dilates. However real-life presentation varies; contralateral
hemiparesis is not universal and shift of the brainstem away from the clot
may result in compression of the contralteral cerebral peduncle producing an
ipsilateral hemiparesis (Kernohan’s phenomenaon). Other presenting features
include headache, vomiting and seizures.

M Hughes

e by
The typical CT appearance of EDH (Fig. 2) is a high-density biconvex mass

adjacent to the inner table compressing neighbouring brain. EDH usually has
a homogenous density with well-defined edges.

Figure 2: Small acute extradural haematoma containing small bubbles
of intracranial air in right posterior temporoparietal region.

Treatment may be medical or surgical and depends upon both the clinical
status of the patient and (T characterstics of the haematoma (clot thickness,
haematoma volume, and extent of midline shift). For some small EDHs
(<10mm maximal thickness), non-surgical management with admission,
neuro-observations, and follow-up CT in one week may be appropriate.
However, in most cases EDH is an emergent neurosurgical condition. Clot
removal lowers intracranial pressure and aims to eliminate focal mass
effect. Haemostasis is achieved by coagulating responsible arteries or veins
and applying bone wax to intra-diploic bleeders. Placement of dural hitch
stitches (which aim to mechanically limit the extradural potential space) may
decrease incidence of clot re-accumulation.

Mortality with EDH ranges between 9 and 25%72. Early diagnosis and
treatment reduces mortality. Death usually results from uncal herniation
causing midbrain compression and subsequent respiratory arrest.
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Acute subdural haematoma (ASDH)

The extent of primary injury is normally greater in ASDH than in EDH. Underlying
parenchymal brain injury and oedema is more common and results in higher
morbidity and mortality. Two primary mechanisms cause ASDH:

* Clot accumulation around a parenchymal laceration (usually frontal
or temporal)

* Shearing of bridging vessels from cortex to dura secondary to
cerebral acceleration-deceleration forces

(T appearance of ASDH (see Fig. 3) is a crescentic high-density mass adjacent
to the inner table. It is usually sited over the convexity of the brain but may
be found peri-tentorial or peri-falcine. Compared with EDH, the lesion is
more diffuse, heterogenous, and usually concave with respect to the cortical
surface.

Figure 3: Bilateral acute subdural haemorrhages; low attenuation
fluid within the subdural collections may represent hyperacute
haemorrhage (unclotted blood). There is marked mass effect
but midline shift is reduced because there are bilateral subdural

collections.

Emergent surgical evacuation is indicated for symptomatic ASDH that are
greater than 10mm at maximal depth®. Operating on smaller subdurals is
often not required and may cause increased secondary brain injury (due
to parenchymal oedema and herniation through the craniectomy defect).
Mortality from ASDH ranges from 50 to 90% and increases from 90 to 100%
for patients on anticoagulants.
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Chronic subdural haematoma

(SDH occurs more commonly in the elderly population. A history of head
injury (often trivial) is recognized in ~50%. Other important risk factors
include alcohol abuse, coagulopathy™, seizures, and presence of CSF shunting
devices. CSDH tend to be more extensive in older patients as result of the
increase in size of subdural space due to age-related brain atrophy. The
pathophysiology of CSDH is not fully understood. Many CSDH probably
begin as ASDH. The abnormal presence of blood causes an inflammatory
response with formation of neomembranes on the cortical and dural surface
of the clot. Liquefaction of the clot results in the classical operative finding
of dark ‘motor oil” fluid that does not clot. Plasma effusion and re-bleeding
from neomembranes competes with fluid reabsorption; resulting in either
persistence/extension of the CSDH or spontaneous resolution.

(SDH presentation is variable and may include headache, confusion, TIA-like
symptoms, and speech difficulties (with dominant hemisphere CSDH).
Hemiplegia, decreased GCS, or seizures may occur. Some are apparently
asymptomatic. Classic CT appearance of CSDH (see Fig. 4) is a low-density
crescentic mass adjacent to the inner table.

Figure 4: There is a moderate sized, approximately 8 mm in maximum
depth, right hemispheric subdural collection of intermediate density.
Note also: mature left MCA territory infarct.

Surgical evacuation of CSDH is indicated for symptomatic lesions or when the
maximum depth exceeds ~10mm. There is no accepted best method for
surgical evacuation; options range from one or two burr holes (with or
without a subdural drain) to formal craniotomy™. In addition, coagulopathy
should be reversed and some advocate seizure prophylaxis'.
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Clinical improvement occurs due to reduction in subdural pressure; those with
high subdural fluid pressure tend to exhibit more rapid brain expansion and
symptomatic improvement than those with low pressure. Residual CSDH is
common after treatment (persisting for up to 6 months) and generally does
not require intervention unless its size increases or the patient deteriorates or
shows no sign of recovery.

(SDH should not be underestimated. Significant complications may occur as
result of the primary pathology or secondary to surgical intervention. These
include seizures, intracerebral haemorrhage, re-accumulation of subdural
fluid, tension pneumocephalus, and subdural empyema. 6-month mortality
is of the order of 20-30% following surgery for CSDH, though it is likely that
an element of this is due to the demographic group (i.e. elderly) in which this
condition tends to occur.

5 MCQs

1. During a road traffic accident, a pedestrian is struck at 40mph and
is knocked to the ground, hitting his head. In A+E, the FY2 has to
resort to applying supra-orbital pressure with a fingernail before the
patient opens his eyes. As they do so, his right arm reaches up and
pushes the doctor away. He makes groaning sounds intermittently.
Their GCS is:

A-5 B-9 -8 D-10 E-2

Answer: B - 9. This is composed of E2 (opens eyes to pain), V2
(incomprehensible sounds), M5 (localizes to pain).

2. A 25-year-old man is brought to a district general hospital A+E
following an assault during which his was struck in the head by a
baseball bat and stabbed in the chest. Chest x-ray shows a large right
haemothorax. CT head illustrates a large extradural haematoma. He
now has a blood pressure of 70/40, heart rate 150, and GCS of 3 with
asymmetric pupils (left > right). The best next course of action is:

A-Discuss the case with the local neurosurgical unit and transfer immediately
for emergency craniotomy.

B - Secure IV access, resuscitate with fluids, then transfer to the local
neurosurgical unit.

C - perform a right-sided exploratory burr-hole in the A+E department.

D - Enroll anaesthetic help to intubate and ventilate, gain IV access and begin
fluid resuscitation, then place a right-sided chest drain.

E - Perform an emergency thoracotomy in the A+E department.

Answer: D. This patient is highly unstable and must be treated according to
ATLS principles and stabilized before transfer. This includes treatment of other
lifethreatening injuries (the haemothorax). The EDH is left-sided so a right-
sided burr hole is preposterous. Emergency thoracotomy is not indicated in
this scenario.

3. A 30-year-old women walks into A+E. She has just been involved
in a car accident in which her boyfriend, the driver, was thrown from
the car and found dead on the scene. She was found crying in the
passenger seat and was brought in by police. She is anxious but has a
GCS of 15, BP 120/70, HR 95 and no external evidence of injury. The
best next course of action is:

A - Discharge her home immediately after reassurance.

B - Ensure that there is someone sensible to monitor her at home, then
discharge with HI advice.

C - Admit for 4 hours of neuro-observations and then discharge.

D - Assess per ATLS quidelines, perform the full trauma series of x-rays and
request a (T head.

E - Perform no imaging but admit overnight for neuro-observations with a
view to discharge in the morning.

Answer: D. Do not be falsely reassured by her apparent lack of injury. The
reported mechanism (resulting in death of the driver) demands that she be
managed according to ATLS quidelines even if apparently well. CT head is also
indicated, again given the mechanism of injury.

4. With regards to cerebral vascular anatomy, the following statement
is true:

A - The anterior communicating artery forms an anastamosis between the
middle cerebral artery and posterior communicating artery.

B - The middle meningeal artery is a supplied by an external carotid artery
source.

C - The ophthalmic artery is a branch of the anterior cerebral artery.

D - The labyrinthine artery is a branch of the posterior communicating artery.
E - The scalp is supplied by 8 paired arteries.

Answer: B. The middle meningeal artery is a branch of the maxillary artery
which itself is one of the terminal branches of the external carotid artery.
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5. With regards to venous drainage of the brain, the following
statement is true:

A - The torcula herophili (confluence of the sinuses) is roughly landmarked
externally by the external occipital protuberance.

B - The superior sagittal sinus is found in the inferior aspect of the falx cerebri.
C - The sigmoid sinus becomes the external jugular vein on leaving the
cranium.

D - Itis anatomically impossible for soft tissue infections of the face to spread
to involve intracranial structures.

E - Dural venous sinuses are formed within the pial layers of the meninges.

Answer: A. The torcula corresponds approximately to the external occipital

protuberance. It is formed by the union of superior sagital sinus above, the
straight sinus anteriorly, and the transverse sinuses laterally.
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As 3 career, surgery is arguably the most competitive speciality to obtain
career progression. A spiring surgical trainees are faced with stiff competition
for limited training posts and a significant amount of persistent dedication is
required to continue building a competitive curriculum vitae (CV), irrespective
of the surgical speciality. There are various hurdles at different stages of
a surgical career, but in general, a surgical CV comprising of publications,
presentations, courses and administrative commitments is likely to lead
to career progression. It is in the interest of all surgical trainees to keep
abreast with current changes or updates with regards to training posts and
job applications. In this article, selected important sections of the surgical CV
are emphasised.

It is crucial to submit research/clinical projects or audits to meetings. This is
not only to gain more lines on in the CV, but also helps develop presentation
skills and gain knowledge from research meetings. In general, there are
local (regional), national and international meetings. It is important to
keep up to date with submission deadlines of meetings. Local meetings
are usually represented by surgeons from hospitals confined to a specific
deanery. National meetings are usually attended by surgeons throughout
the United Kingdom and Ireland. One such example; The Annual Congress
of the Association of Surgeons of Great Britain and Ireland (ASGBI) and The
Association of Upper Gastro-intestinal Surgeons for Great Britain and Ireland
(AUGIS) Annual Meeting. International meetings tend to be speciality specific,
and are represented by surgeons from various speciality and well-known
academic centres; for example, the World Congress of the International
Hepato-Pancreato-Biliary Association (IHPBA). For presentations accepted
in large national and international meetings, the abstract is published in a
surgical journal, such as presentation at AUGIS is published in the British
Journal of Surgery. Conference dates and submission deadlines can be found
in the official websites for these meetings.

Current Training Issues

D Gomez

Publications are the single most important section of a trainee’s CV.
When seeking advice from Educational Supervisors, almost certain one of
the first questions that will be asked is: “How many publications do you
have?” Remember, the more publications the better. There are a few tips
to maximising your success in publishing papers. There are various types of
categories in publishing which include: review articles; original papers; meta-
analysis; case reports; etc. When starting, take on a “case report” or “image
of the month” sections in certain journals. Following completion of a research
or clinical project, it should be written as an original article. In addition,
all presentations in meetings should be published, as it shows successful
completion of a project. A review article is also another avenue to consider. It
is worth enquiring from senior colleagues for ideas. Another important aspect
is to start early. It can take months from writing a draft to final publication
in a journal. Know the impact factor of the journal the manuscript is being
submitted to. Getting a paper published in a high impact factor journal will
only further enhance the CV.

In the current NHS system, audits play an important role. It is also an
important tick box for job applications; hence it is worth investing time in
performing a good clinical audit and understand the principles of an audit
process for interview purposes. In addition, all audits should be presented in
a meeting and some audits are suitable for publication.

Courses are the in-thing at the moment. The advantages of attending
courses are they can be highly educational and provide important practical
experiences. However, courses are most beneficial when it is catered for the
level of training for the trainee. There are three essential courses to attend
prior to applying for speciality training (ST3 level) which are: Basic Surgical
Skills (BSS) course, Advanced Trauma Life Support (ATLS) course and Care of
the Critically Il Surgical Patient (CCrISP) course. Besides these courses, there
are other courses which include laparoscopic-based training, AO orthopaedic
courses and management / teaching courses. For more information, please
refer to the Royal College websites. All these courses cost a fair amount and
do make enquiries regarding your study budget.
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Prior to applying for a core training post, it is important to have at least
done the first section of the intercollegiate examination (MRCS) and attended
the BSS. Performing an audit, a few presentations and/or publications
will enhance the trainee’s CV and chances to obtain a good Core Training
programme.

This is the most competitive entry to break into. Due to the current competition,
the chances of getting into a run-through surgical training programme
without a higher degree or registrar-level experience is slim. To be taken as
a serious candidate, trainees should have passed all the sections of the MRCS
and done all the basic courses (BSS, ATLS, CCrISP). In addition, it is crucial to
have some presentations and publications by this stage. Even if unsuccessful
in obtaining a Speciality Training post, having a CV with presentations and
publications will help secure research-based posts. Hence, during your core
training programme, it is important to scout around for research posts.

It is not “impossible” to fulfil your ambition to be a surgeon. No doubt that
surgery is a competitive speciality and it requires dedication, hard-work and a
strong character to break in a surgical training programme and be successful.
It is important that the CV demonstrates an all-rounder trainee. Best of luck.

www.rcsed.ac.uk
www.rcseng.ac.uk
www.mmc.nhs.uk
www.medicalcareers.nhs.uk
www.surgical-tutor.org.uk

Research will definitely give trainees the edge against their competitors.

Based on personal and general experience, trainees doing research develop
many generic skills and have a far better all-rounded CV. However, it is i Mr. D. Gomez

important to be involved in a good research project that is likely to yield : Department of General Surgery
results in 2 to 3 years and lead to a higher degree such as Medicina Doctor Queen’s Medical Centre,

(MD) or Philosophiae Doctor (PhD). Prior to embarking in a research project it Derby Road

is important to discuss the project with the relevant supervisors. Remember, Nottingham

most research posts come with a pay cut and no clinical commitments. NG7 2UH
However, with research, comes all the “right stuff”: higher degree; : Tel: 01159249924
presentations; publication; etc. Email: dhannygomez@hotmail.com

To complete an all-rounded surgical CV, administrative experience is
important. This includes: rota-coordinator; co-organiser of a course; running a
journal club; member of a committee; etc.
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Makunduchi Project (21st-29th March 2009).
Charitable Experience.

Zanzibar is known as the ‘Spice Island” and lies in the Indian Ocean, 6 degrees
south of the equator. Average life expectancy is a staggering 47 years. One
in 180 women die during delivery of their child and 1in 6 children die under
the age of 7 with the majority dying when aged less than 2 years.

The Makunduchi Project set about trying to change this. Ru MacDonagh and
John McGrath are both consultant surgeons in the UK and have worked for
many years in Zanzibar and Tanzania establishing strong links with the Health
Sector and the government over this time. The island has one main hospital
(Mnazi Mmoja), which acts as a referral centre for a population in excess of
1 million people. There are two smaller district hospitals - one in the north
(Kivunge) and another in the south (Makunduchi).

HIPZ (Health Improvement Project Zanzibar) was registered as a charity in
2006 with the primary aim of establishing a unique public/private partnership
with the Zanzibar Government to improve healthcare in Zanzibar, through
fundraising and professional support in the UK. Zanzibar is well contained.
Local residents are unlikely to seek public healthcare elsewhere although
there are several other facilities which provide healthcare in a cleaner, more
acceptable environment but at a significant cost.

The flagship project is to renovate, equip and run the hospital in Makunduchi
in southern Zanzibar, where many of the 60,000 or so locals have little or
no access to healthcare. This initiative is now called the Makunduchi Project.
We often live life in our comfort zone but here was an opportunity as personal
friends of John McGrath to support this charity with our time, experience,
clinical skills and the challenge was to have a better understanding of
healthcare in the third world. There are frequent images portrayed in the
media of the third world but the realisation is something else. We visited
Makunduchi between 21st and 29th March 2009.

T Westbrook

The team consisted of:

Dr Tony Westbrook
(Orthopaedic Consultant Surgeon, University Hospitals Nottingham)

Dr Martin James
(Consultant Gastroenterologist & Hepatologist,
University Hospitals Nottingham)

Miss Emily Penny
(Physiotherapist, University Hospitals Nottingham)

Mr Daniel Sturt
(Physiotherapist, University Hospitals Nottingham)

The trip was divided into two visits. The first half of the week was spent at Mnazi
Mmoja Hospital. This hospital is very well located for the capital Stone Town with
easy access along the major roads. There is a large campus of separate buildings
with reasonable capacity for both inpatient and outpatient work.

There seemed to be clear management lines of responsibility and excellent
links to Zanzibar Ministry for Health and the potential for significant equipment
funding coming on stream. Staff originate from a wide source including Cuba
for periods of two years at a time, mainland Tanzania, China and in some
instances Russia. There is an active presence of medical elective students,
mostly funded through The World Company which charges approximately
£1300 to £1600 for a six-week attachment providing accommodation and
access to the hospital and facilities

The volume and burden of referrals is large and from all over the island.
The plans for timing of routine follow-ups for conditions such as diabetes
and hypertension seem erratic with weekly or two weekly appointments
for a majority of patients. This reduces efficiency and increasing the volume
of work often unnecessarily. The orthopaedic service appeared reactive to
trauma with no obvious fracture clinic follow-up. The inpatient wards were
generally of a low hygiene standard with overcrowding. The clinical skills
amongst clinical officers and attending physicians seemed modest and they
were poorly supervised, but they were understandably under a significant
time constraint.
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Diagnostics including the quality of radiology taken, the availability and
accuracy of blood testing was also very poor. A visit to the laboratories
demonstrated that approximately 10 to 15 liver and renal biochemistry tests
were ordered each day with an inpatient volume of 2 to 400 patients on
average. There was inactivity in the laboratories from around 10.00 a.m. and
malaria testing was not by rapid diagnostic testing but by light microscopy
with no positive results recorded since November 2008. This seemed at 0dds
with the observation of a patient with a clinical diagnosis of cerebral malaria
dying on the intensive care ward!

Medical records and statistics were in disarray. There was an overwhelming
mountain of files in the office with no clear file system and a single computer.
The medical records officer was simply overwhelmed by the volume and
complexity of the tasks.

There seemed to be a focus on needing high level equipment such as CT
scanning and C-arm image intensifier, for example, without adequate basic
testing such as screening for malaria, viral hepatitis and performing accurate
biochemistry and haematology analysis. There was also a request made for a
camera stack to perform uro, gynae, ortho and gastro endoscopic procedures
yet the realisation is there is a lack of theatre etiquette, clothes and basic
scrub trays.

There has been a new therapy building developed including physiotherapy
and occupational therapy. The occupational therapy room is probably the
most impressive and clean area in the hospital, together with adequately
resourced facilities for OT.  Physiotherapy facilities seemed equally well
supported by an excellent appliances technician, although he had limited
facilities and equipment.

FOR MORE INFORMATION, EMAIL INFO@123D0OC.COM

This hospital, as the flagship, should provide a strong tertiary referral link for
cases that can't be managed regionally but also encourage devolution of
cases to be managed at Makunduchi district hospital such as simple fractures,
infections, therapy and primary healthcare. Currently these referrals appear
to be streaming to Mnazi Mmoja rather than being seen locally. With
increased equipment funding available this should be focused initially on
getting the basics right but also take the opportunity to purchase useful and
serviceable equipment such as static mobile x-rays rather than a C-arm and
service contracts for ultrasound machines rather than a (T radiology, the
results of which may not be easily interpretable or be able to guide them
therapeutically.

We visited Makunduchi Hospital from Wednesday 25th March to Friday 27th
March 2009. It is clear that there has been a significant investment in the last
two years including the construction of a new outpatient building.

After visiting Mnazi Mmoja this felt a very much more confined, manageable
healthcare facility both organisationally and geographically. Visits were made
to all ward areas, operating theatres, pharmacy dispensary, vaccination store,
staff kitchens and quarters and the mortuary/mosque.

There seemed a very clear leadership with daily team meetings. There also
appeared to be in place a clear structure of hierarchy with nurse, matron,
administration, finance, outpatients and caretaking leaders all feeding back
to the hospital manager.

The mood amongst the staff generally appeared positive, friendly and very
welcoming. Outpatients were busy and well attended with local patients
and their families who seem to appreciate the new facilities and increased
interest in funding. There were also some clinical officer students training
from Stone Town for one day of our visit. There were also visiting physicians
from Mnazi Mmoja including Dr. Faiser (Diabetes) for one clinic each month,
Dr. Mkoko (physician from Mnazi Mmoja) one visit each month as well as a
visiting surgical team who operated on five cases such as inguinal hernia,
haemorrhoids and chronic appendicitis during our visit. This was supported
by a visiting anaesthetist.

There are still significant material needs to fully equip the operating theatre
with hardware such as gowns, swabs, blues, shoes, mattresses, the operating
table, operating surgical equipment and surgical and anaesthetic staff and
support. There was no x-ray film available and after assessment of the need,
approximately 600 films per year would need to be sourced to support this.
A lab technician requested a further microscope but perhaps rapid diagnostic
kits for malaria (if demonstrated to be superior to a blood film) may be
preferable. The follow up for clinics, as in Mnazi Mmoja, could be better
organised for follow up frequency of patients with hypertension or diabetes.
Ongoing maintenance of the physical structure of the building should be
planned and costed for.
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With regards to neonatal care, no vitamin K injections or oral therapy are
given to prevent haemorrhagic disease in the newborn and this would
appear relatively safe, cheap and efficacious and should be considered.

There is obviously a conflict of work patterns amongst the staff who work
from 7.30 a.m. but with much less activity from lunchtime onwards and |
understand several staff members juggle multiple employment to achieve
a sustainable wage despite the option for top ups. The best approach is
uncertain but may include a staff member of the month award.

Encouraging staff to multitask would be extremely beneficial. For example,
there may be only three X-rays taken per day but a radiographer spends a
large time relatively inactive even when films are available. Encouraging
further specialisation in other areas may increase staff resource utilisation.

Obviously ongoing funding for staff, hardware, drugs and other services is
difficult. The Makunduchi project manager relies on direct funding from the
Makunduchi project. Staff can be trained at Mnazi Mmoja or organisations
outside of Zanzibar (e.g. UK) but the retention of staff is then difficult especially
when salaries on the mainland or elsewhere in Africa can be elevated and
more attractive once trained up. Motivating local trainees and staff to want
to stay is a major challenge.

Elective programs for Makunduchi including medical students, therapy,
pharmacy and GPs post qualification would all be attractive to both parties
and should be supported. Links could be made to regional centres including
the South West, Bristol and Nottingham.

summary

Makunduchi hospital provides a contained and exciting opportunity to
improve and influence local healthcare provision and reduce the need for a
referral to central hospital benefiting the local population further.

The challenges are not unique to Zanzibar but represent the challenges in
healthcare in the Third World. Funding, staff retention and increased training
appear to be the main challenges. Multitasking and motivation for the

resident and future staff remains a key to strengthening the organisation,
which will have an obvious impact on healthcare delivery. Visits and training
from other relevant staff such as infectious diseases and general practitioners
may be extremely worthwhile. Intermittent visits from overseas operating
teams for example with surgeons and anaesthetists could benefit not only
Mnazi Mmoja hospital but also Makunduchi where demand for paediatric and
general surgery appears high.

T Westbrook

It is difficult to know whether our trip made a difference to the local
community. It hopefully makes them feel supported, and not isolated, and
if any suggestion is acted upon then some thing has been gained. Money
is not the answer as any plan has to be sustainable, and this involves a
desire for the local population to drive the process. We fixed the roof on
the outpatient veranda and that was a personal triumph! More importantly
the trip has made a difference to my outlook on life and work. Back home,
I never take for granted the ability to order blood tests, perform X-rays and
treat patients in a safe environment. We think the NHS is going through
challenging times but this is nothing compared to the reality of a third world
country. However, the local children still laugh and smile as they kick the
footy on the beach alongside the beautiful setting sun.
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Acute Medicine is the central part of foundation and specialist general medical
training and is one of the most rapidly expanding UK hospital specialities.

Acute Medicine: Clinical Cases Uncovered combines patient cases and
outcomes, drawn from real-life experiences, with reference to the curriculum
for Training in General (Acute) Medicine. It provides self-assessment

MCQs, EMQs and SAQs to give Foundation Programme doctors and allied
healthcare professionals the perfect preparation for life on the wards.

“Easy to read, excellent level of information and suitable to take

on the wards for quick reference.”
FINAL YEAR STUDENT, UNIVERSITY OF LIVERPOOL MEDICAL SCHOOL

“This is an excellent book! It illustrates key concepts in acute
medicine through clearly laid out case studies that clinical
students will commonly see while “on take” as part of their
medical training... | would definitely use this book to study
for my medical finals!”

4TH YEAR STUDENT, BRIGHTON AND SUSSEX UNIVERSITY
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